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ABSTRACT

In this digital communication age, universities are using online communication as a
pedagogical method of teaching and student learning. As a result, there was a need to
evaluate the ergonomic factors that affected educators who provide online education. The
Aim of this research was to identify and assess ergonomic factors that affected educators

in minerals, mining engineering and other educators’ experience with online teaching.

To obtain a clearer idea of the issues, and to construct a questionnaire for a broader
population of academics, four mini—-Focus Group meetings were held with two focus
groups having educators with more than 3 years’ experience in online teaching, and the
other two focus groups with academics with less than 3 years’ online teaching experience.
The focus group data and questionnaire data were analysed qualitatively following
thematic analysis methodology using NVivo 12 software. The questionnaire for the main
study was developed using findings from the focus group results and the literature review
findings. Data for the questionnaire part of the study was collected through the Qualtrics
survey tool. A mixed method approach was used to analyse the data. Qualitative data was
analysed using NVivo 12. Quantitative analysis used descriptive and analytical statistics

with analysis conducted through SPSS (v29) software.

Descriptive statistics used for quantitative data analysis identified that 121 online educators
answered the research questionnaire and provided the number and percent for participants’
demographic details. Logistic regression analysis was used to identify if there was a
relationship between the year of online teaching experience, subjects taught and five
ergonomic factors’ effects on online educators. A thematic analysis was performed with
the qualitative data collected from the comments provided for the five ergonomic factors
related questions and with the answers provided for the questionnaire open-ended
questions. Studying the detailed comments provided by the participants and comparing
them with their yes or no answer provided an understanding of how the 5 ergonomic factors

affected the educators who conducted online teaching and why these factors affected them.

Results reveal that most participants had better physical ergonomic conditions when
working from campus, in comparison to working from home. Noise was the main

environmental problem. The main organisational ergonomic concern was not having



enough time to be able to provide a high standard of teaching and student feedback.
Cognitive ergonomic problems were identified as needing to learn new technologies which
sometimes did not work well. Educators were affected by social ergonomic factors that
include lack of interaction with students. The ergonomic factor educators teaching online

reported that most affected their work was social ergonomic factors.

Logistic regression analysis identified that teaching engineering subjects online had similar
ergonomic problems as teaching other subjects. The relationship with years of online
teaching experience and other ergonomic factors identified that educators with more than
3 years of online teaching experience were less affected by physical, environmental,
organisational, and social ergonomic factors, but were more affected by cognitive
ergonomic factors. Educators new to online teaching reported that the organisational
ergonomic factor of not having enough time to prepare online teaching materials was their
biggest challenge. As time passed by social ergonomic factors were described by research

participants as became a more prominent concern.

The following factors were identified as the online teaching work wellbeing and
effectiveness enhancing factors. The physical and environmental ergonomic facilitating
factors were identified as having sit-to-stand desk with matt finished surface to help reduce
glare and desk with adequate width and storage space for the resources. Environmental
ergonomic factors included having a teaching room with good acoustic features including
noise reducing features, comfortable temperature control methods and having good air
quality. The organisational ergonomic factors were having enough paid hours to complete
all online teaching related duties including teaching preparation, developing new or
updating existing course and unit of study materials, providing feedback, and answering

students’ queries.

In contrast, lack of technology related training provided by the university, inadequate
technological infrastructure, difficulty in locating online teaching related information and
the complex language of technical documents were identified as barriers. Concentrating on
screen-based work for more than 60 minutes without break, lack of information on decision
making and problem solving in online teaching platform were the other factors that
participants felt were a barrier to their online teaching work. Feelings of isolation, receiving

inadequate support and guidance from the university, language barriers, cultural



differences were the other issues related to social ergonomic factors that were identified as

online teaching work barriers by the participants.

The results related to the research objective, the differences in the perceived factors
between engineering and other academics, concluded that the educators teaching
engineering subjects had better lighting control device and a fewer number of educators
teaching engineering complained about inadequate allotted time for online teaching related
work than educators teaching other subjects, while a greater number of educators teaching

other subjects were affected by lack of audio-visual contact with students through internet.

It was concluded that the organisational ergonomic factor of having allocated paid hours
for training would encourage the educators to participate in training for technology use as
well as education on policies and procedures use, and that gaining this cognitive knowledge
will help to facilitate their work. More interaction between students and educators was
identified as social ergonomic facilitating factors to enhance the effectiveness and

motivation for online teaching.

This research identified that there was a lack of knowledge about ergonomic factors and
their effects on health and productivity within the participant educators. Thus, a fact sheet,
and a narrated power point presentation were prepared for the online educators to provide
academics who conduct online teaching with a basic understanding of ergonomic factors,
how the 5 ergonomic factors affect productivity, physical and mental health, and
recommendations on risk management for educators that teach online. A checklist for
academics who teach online to assess ergonomic factors related to their work was also
developed for their use. This research has provided a valuable insight into the perceptions
of educators of how the five ergonomic factors impact their online teaching work. Research
findings have assisted with identifying factors that facilitate, and factors that are barriers,
to online teaching in minerals and mining engineering and have contributed to ergonomic

theoretical knowledge.
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1. INTRODUCTION

1.1. Background

In the 21st century, there has been a paradigm shift in attitudes towards having an online
education system, and online learning is no longer peripheral or auxiliary, but a vital part
of today’s conventional education system (Al-Samarraie et al., 2018). There are continual
advances in mining technology (Bellanca et al., 2019). To be competitive in the work
force, mining industry professionals with a Diploma are enrolling in Associate
Undergraduate Degrees and undergraduate degree mining students are continuing with
postgraduate tertiary education studies (TAFE Directors Australia, 2016). Many
Australian mining tertiary education students work in remote locations, so they enrol to
study online (Stone et al., 2019). The trend of online learning and of blended learning is
increasing and becoming more personalised (Boelens et al., 2017). The learners are
supposed to be central to the online learning experiences and it is expected that online
learning will be personalised by the students with the students engaged in the learning
processes (Maseleno et al., 2018). A personalised learning process consists of three parts.
1) Deeper student learning with instructional planning.

2) Understanding each student’s learning capability, pace, and interests.

3) Provisioning appropriate learning experience to match each student’s exclusive learning

profile (Maseleno et al., 2018).

Educators are not always provided with enough time to do the above (Paudel et al., 2018).
In 2010, the U.S. Department of Education published the definition in the National
Educational Technology Plan, in which personalisation refers to the instruction that is
paced to learning needs, tailored to learning preference and designed to meet the specific
subject interests of different learners (Maseleno et al., 2018). In a fully personalised
learning environment all the components, like the learning objectives, content, pace, as

well as the method may all vary (US Department of Education, 2010).
At the end of 2019 with the outbreak of the COVID-19 pandemic student learning was
shifted to digitalisation to minimise the spread of the virus by introducing social-distancing.

This resulted in many university courses having fully online university teaching. E-
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Learning, online learning and distance education can be referred as the digital method of
academic content delivery and rapid learning by using information technology applications
and Internet technology. The term ‘e’ of e-Learning can refer to electronic/ exploratory/
enhanced/ expanded / experimental/ efficient/ easy-to-use learning (Zhou et al., 2020).
There are continuous changes in society, technologies and expectations of students that
have motivated the educators and institutions to improve and invent new pedagogy and
teaching methods. Some of the key features contributing to the development of new
pedagogy are blended learning, combined approaches to the construction of knowledge,
use of multimedia and open educational resources. For adult learning there is an increasing
choice and learning freedom with anytime, anywhere, and any size learning, new methods
of assessment, self-directed and self-paced non-formal teaching, and learning (McPherson
& Nunes, 2004).

1.2. Ergonomic Factors

1.2.1. Introduction

The role of online educators is different from traditional classroom educators, and this
potentially affects the educators ergonomically. Ergonomics (or human factors) is the
scientific discipline concerned with the understanding of interactions among humans and
other elements of a system, and the profession that applies theory, principles, data, and
methods to design in order to optimize human well-being and overall system performance

(definition adopted by the International Ergonomics Association in 2000, IEA, 2023, p.1).

Ergonomics is also defined as a scientific discipline which utilises applied sciences to
identify relationships between work and human capability and includes “the design and
evaluation of tasks, jobs, products, environments, and systems in order to make them
compatible with the needs, abilities, and limitations of people” (Dennerlein, 2017, p. 577).
Ergonomics provides a theoretical understanding “of human behaviour and performance”
(Wilson, 2000, p. 557), fits the task to the person, the product to the user and improves both
comfort and productivity (Kroemer, 2017). For this reason, ergonomic factors should be
considered for educators who teach online. Ergonomists encourages a universal, human-
centred approach to work systems design considering physical, environment,
organisational, cognitive, social, and other relevant factors (Grandjean, 1986; Haslegrave
etal., 1990; Jansz, 2011; Jansz et al., 2018; Karwowski, 2001; Stanton et al., 2004).
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1.2.2. Physical Ergonomic Factors

Online education conducted through the internet requires a computer, smartphone, or other
electronic devices with access to the internet to teach online. Physical ergonomics is
concerned with the educator’s human anatomical and anthropometric measurements that
would influence desk design, seating, and computer height while teaching online. Online
teaching can involve continuous 3 hours sitting on a chair without changing posture vs 3
hours classroom teaching with flexibility. Inadequate ergonomic designed workplace may
lead to certain musculoskeletal disorders (MSDs) such as back pain, neck, and shoulder
discomfort and other (Harrington & Walker, 2004). Due to prolonged sitting in association
of computer-use for teaching online many researchers reported that the e-educators were
developing MSDs (Bergqvist et al., 1995a, 1995b; Demure et al., 2000; Faucett & Rempel,
1994; Ferreiraetal., 1997; Goode et al., 2019; Hales et al., 1994; James et al., 2018; Marcus
& Gerr, 1996; Ong, 1994; Yu & Wong, 1996).

1.2.3. Environmental Ergonomic Factors

The lighting, ventilation, temperature, and noise of the room where the online educators
spend most of their time are the examples of environmental ergonomic factors (Harrington
& Walker, 2004). In qualitative study conducted by Jansz et al. (2016) one of the online
educators reported that spending prolonged time working with looking at a computer screen
in a poorly lit room caused headaches and that this educator needed to purchase stronger
reading glasses to continue with online teaching. Arif and Alam (2015) reported that three
quarters (75%) of people who work for 6-9 hours in front of a computer screen complained
of having problems with their vision. Abdelaziz et al. (2009); Eksioglu, (2017); Helland et
al. (2008); Robertson et al. (2016); Sen and Richardson, (2007) all identified that working
for long hours in front of a computer screen caused visual problems for some users due to
the need to continually focus on the screen. Abdel-Hamid et al. (2013) reported that similar
environmental conditions using a computer screen caused fatigue (76.9% of the population)
and headaches (74%) in the population of their cross-sectional study of 826 office workers.

1.2.4. Organisational Ergonomic Factors

The organisational ergonomic factor that impacted online teaching the most was that the
educators not having enough time to do all the updates required for their teaching materials,
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not able to complete all other work, including marking student assignments and complete
all university required paperwork within their workload allocation time (Jansz et al., 2016).
Van de Vord and Pogue (2012) stated that providing assessment feedback was very time
consuming for online instructors. Sessional staff who were specially employed to mark
student assignments reported that they had to work unpaid overtime to be able complete
marking and the time allowed did not include the required to provide adequate feedback
on the marked work for individual student. The time required for downloading
assignments, checking them through Turnitin, uploading assignments and for doing
marking moderation were also not allocated. (Jansz et al., 2016). Gous and Roberts (2015,

p.268) reported “academic staff work long hours, even weekends.”

1.2.5. Cognitive Ergonomic Factors

Cognitive ergonomics focuses on the psychological characteristics of work (Choppin et al.,
2018; Hollnagel, 1997) involving identifying, interpreting, and processing information by
an individual (Attwood et al., 2004) includes perception, learning ability, memorising
power, problem solving and motivation (Jansz, 2011). Insufficient knowledge of the
university policies, procedures, the usage of modern technologies and online educational
tools were the cognitive ergonomic factors affecting educators teaching online (Jansz et al.,
2016). Even experienced university educators found it difficult to complete online
documents, particularly when links or formatting did not work properly (Jansz et al., 2016).
Helping students enrolled in fully online courses with how the online educational system
works, especially for the assignments, was time consuming as some educators had to
repeatedly clarify information so that students understood. Students misunderstanding
created extra work for the educators as they had to clarify and resolve the
misunderstandings that students shared with each other (Jansz et al., 2016). The cognitive
resources required to complete a task, from competing means, can impact the cognitive
workload which can undermine performance (Engstrom et al., 2017). Online educators
may experience difficulty in dealing with the information flow in dynamic environments
(Leaver & Reader, 2016).
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1.2.6. Social Ergonomic Factors

The development in communication technologies allows working from home and this is
becoming a more common practice for workers, educators, and students (Ciccarelli et al.,
2011). For online learning social ergonomics includes the communication and interaction
between students, educator, and the relationship with co-workers in the online
environment. Answering emails from students and other related personnel consumed a
considerable amount of educators’ time in the online teaching platform as in online
platform students generally had very minimum interaction between fellow students
preferring to directly communicate with their teachers rather than their peers (Jansz et al.,
2016). A variety of research studies have identified that online teachers have the most effect
on student learning and have a responsibility to assist with, and enable, student learning
through effective communication (Chen et al., 2010; Coates, 2007; Laird & Kuh, 2005; Ma
etal., 2015; Smith et al., 2005; Sun & Rueda, 2012).

This research was conducted to identify how these five ergonomic factors affect, both
positively and negatively, educators who teach online.

1.3. Research Aim and Objectives

This study aimed to identify and assess ergonomic factors that affect educators’ experience
with online teaching. Based on the research aim the objectives were to identify the
following:
1. Ergonomic factors that were perceived by university educators to facilitate the
provision of online teaching for minerals and mining engineering academics.
2. Ergonomic factors that were perceived by university educators to be a barrier to
providing online teaching.
3. Differences in the perceived effects of ergonomic factors between engineering and
other academics who conducted online teaching.

4. Relationship of the five ergonomic factors towards experience in online teaching.

1.4. What was known about this Topic

There were published information about how ergonomic factors affect humans at work.

(Heidarimoghadam et al., 2022). There were published information about how ergonomic
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factors affect students studying online (Gumasing & Castro, 2023), but there were few
publications identified focusing on the effect of ergonomic factors on the educators
teaching online and these publications were mainly focused on physical or environmental

ergonomic factors.

1.5. Gaps in knowledge

There were no publications found on how all five ergonomic factors affected the educators
who provided online teaching at universities in mining and mineral engineering, on
whether the five ergonomic factors differently affect educators teaching engineering than
the educators teaching other subjects. No publications were found identifying the
relationship between the five ergonomic factors, years of online teaching experience and
having casual, fixed term, or ongoing employment. There was also a gap in knowledge
related to identifying any difference in all 5 ergonomic factors effects on online educators
for developed countries and developing countries.

This study commenced in the era of the COVID-19 outbreak when the education system
was required to adopt the emergency online educational platform due to government
requirements for isolation of people at home to prevent the spread of the virus. At the start
of this pandemic there were no published articles related to how the educators were affected
by ergonomic factors due to the government required emergency shift to online teaching
by university educators. The data for this research was collected from March 2021 till
November 2021. People in some of the countries included in this research were in
lockdown either continuously or discretely, so new knowledge was generated about how

social ergonomic factors affected online educators at universities.

1.6. New Knowledge Generated

The research results have added to ergonomic and online minerals and mining engineering
ergonomic theoretical knowledge. This research generated new knowledge by identifying
online educators work facilitating ergonomic factors as well as ergonomic factors which
act as a barrier to the effectiveness of their online teaching work. There were 9 physical,
11 organisational, 11 social, 7 cognitive and 9 environmental ergonomic factors identified

that facilitated online learning for mining and mineral engineering educators. See figure
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64 on page 332. There were 8 physical, 8 environmental, 10 organisational, 7 cognitive and
8 social ergonomic factors that were identified as barriers. See figure 65 on page 334.
Other new knowledge generated was that educators with more than 3 years of online
teaching experience were more likely to experience the following barriers to their work
than educators with less than 3 years online teaching experience.
» Facing difficulty with the understandability of related documents (cognitive ergonomic
factor)
Receive less training for technology and other areas (organisational ergonomic factor)
Affected by language barrier (social ergonomic barrier)

Lack of support and guidance received (social ergonomic factor)

Y V V V

Inadequate technical infrastructure (organisational ergonomic factor)

Further new knowledge generated by the findings of this research were that there was not
a significant difference in perceived physical and cognitive ergonomic factors between
educators teaching engineering and non-engineering subjects which was confirmed by the
results of the Chi-square analysis performed between the ergonomic factors and the
subjects taught by the educators (engineering or non-engineering) as shown in the
following table 1. There was however a significant positive difference for educators
teaching mining and minerals engineering in the environmental ergonomic factor of having
good lighting control, being provided with more time for marking student work and
providing feedback (organisational ergonomic factor) and with having better audiovisual

contact with students when teaching online (social ergonomic factor).
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Table 1
Relationship between five ergonomic factors and subjects taught.

Ergonomic Significance

Factors

Physical » None of the physical ergonomic factors had any significance
Ergonomic differences between educators teaching engineering subjects
Factors- or non-engineering subjects.

Environmental » A greater number of educators teaching engineering online had
Ergonomic access to lighting control device which had been confirmed by
Factors- an odds ratio of (0.24) at p<0.01.

Organisational » A fewer number of educators teaching engineering online
Ergonomic indicated that the time allotted for marking and providing
Factors- feedback were inadequate with an odds ratio of (0.21) at

p<0.01 than educators teaching non-engineering subjects.

» A greater number of educators teaching engineering online
identified that they received enough time for teaching
preparation with an odds ratio of (0.2) at p<0.01 than the
educators teaching other subjects.

Cognitive » None of the cognitive ergonomic factors had any significance
Ergonomic difference between educators teaching engineering subjects or
Factors- non-engineering subjects

Social » A greater number of educators teaching engineering subjects
Ergonomic online identified that they had audio-visual contact through the
Factors- internet with students while teaching online with an odds ratio

of (0.11) at p<0.01 than the educators teaching other subjects.

1.7. Research Significance

To date and knowledge, there had been no known previous research published that
identified the influence of all 5 ergonomic factors on university educators teaching online
for minerals and mining engineering. This research provides a valuable insight into the
perceptions of educators on how physical, cognitive, social, organisational, and
environmental ergonomic factors affect their online teaching. It has identified the factors
that facilitate, and factors that act as a barrier, to the educators teaching online. This
research has identified the ergonomic factors affect educators with fixed-term employment,
ongoing employment, and casual employment and the relationship between the years of
online teaching experience of the educators and the ergonomic factors. The findings of
this research can be used to improve the ergonomic factors that affect the educators who

conduct online teaching.
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As an intervention strategy to facilitate effective work for online educators a fact sheet,
checklist, Case study 1 & 2, case study QA and power point presentation have been
developed (see Appendixes 14, 15,16, 17 and 18) for orientation use for educators who
conduct online teaching to assist them with understanding the ergonomic factors that can
affect them and to provide information on factors to consider making their online teaching
safe, healthy, and productive. This knowledge can be used to improve the cognitive, social,
organisational, environmental, and physical ergonomic factors for academic staff who
teach minerals and mining engineering and other subjects online to prevent ill health due

to ergonomic work-related factors health and to improve work productivity.

Discovering the ergonomic factors that positively and that negatively affect academic staff
who teach minerals and mining engineering, and other subjects online has provided
opportunities for policy makers, designers, hardware, and software developers to improve

the work systems and equipment as outlined in the research report recommendations.

1.8. Research Limitations

The main limitation of this research was the diversity of the participants as most of the
participants were from Australia and India. The number of participants from other countries
were less, so the research results mainly indicate how the ergonomic factors affect tertiary

education online educators in Australia and India.

1.9. Outline of the Research Report

Chapter 1 Introduction

This chapter provides the research background, aim, objectives, describes what was known
about this topic, new knowledge generated through this study, research significance,

research limitation, and provides an outline of the research report.

Chapter 2 Literature Review

The literature review chapter is divided into five main theme sections. Section 1 of the

literature review describes the effects of COVID-19 on traditional and online teaching. An
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article from this section titled ‘Effect of COVID-19 Pandemic on Traditional Teaching’
has been published and cited 7 times. Section 2 describes how the global tertiary education
system dealt with the COVID-19 Pandemic. Section 3 reviews employment types (casual,
fixed term and ongoing employment) for educators who teach online. Section 4 focuses on
online teaching in mining and metallurgical engineering. The last section documents the 5

ergonomic factors related to online teaching.

Chapter 3 Methodology

This chapter provides detailed information on the research methodology, including a
description of the study design, research setting, and scope, target population, sampling
techniques, study participants and ethical issues. It also describes the research tools, the
data collection methods, and details of data analysis methods. It includes the focus group
methodology, focus group questionnaire development, focus group data collection, focus
group data analysis method and the online study questionnaire development. It continues
with providing information related to the online questionnaire pilot and main study
methodology including the data analysis methods used.

Chapter 4 Focus Group Results and Discussion

This chapter provides detailed information on focus group data collection, analysis, results,
and a discussion of the findings. It describes how the questionnaire was developed based

on the focus group results.

Chapter 5 Questionnaire Results and Discussion

A detailed description of the participants’ questionnaire results and analysis of the data

received is described and discussed.

Chapter 6 Conclusions and Recommendations

In this chapter the conclusions derived from the quantitative and qualitative analysis to
achieve research aim and each research objectives are described with the revised models

for both the facilitating factors and barriers to online teaching including the conclusions.
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Recommendations are included to improve the ergonomic factors related to the work and

working conditions of tertiary educators who conduct online teaching.

1.10. Introduction Summary

This chapter has recorded the research background, research aim and objectives, gaps in
knowledge that this research was conducted to fill, what was known about the topic, new

knowledge generated, research significance, and limitations.

The next chapter is a review of published literature related to the research topic of
ergonomic factors that affect educators who conduct online teaching. Please note that the
terms online learning, e-learning, distance learning is used interchangeably throughout this

and following chapters.
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2. LITERATURE REVIEW

2.1. Literature Review Methodology
2.1.1. Introduction

The purpose of this literature review was to provide a theoretical foundation for the
research by reviewing previously published literature about online teaching. This review
focused on the roles, responsibilities, advantages, barriers, and effectiveness of online
educators. It also focused on assessing the differences in the perceived factors between
engineering and other academics, including ergonomic factors which influence the
effectiveness in facilitating online teaching. The chapter begins with an introduction to the

literature review methodology.

2.1.2. Literature Review Methodology

The literature review for this thesis was conducted using an initial search of the databases
Science Direct, ProQuest, PubMed, SAGE, Wiley Online Library, and Web of Science.
Other searches were conducted through Google Scholar, a Curtin University library
catalogue search. The literature search was limited to the English language and included
published literature from 1942 up to and including 2023. A total of (834) relevant
references were identified using the relevant keywords. Relevant key words used in the
literature search were ‘Online teaching’, ‘Online teaching and learning’, ‘COVID-19
Pandemic’ , ‘influence of COVID 19 pandemic on academics’, ‘demand of online higher
education among working professionals’, ‘online teaching in mining and metallurgy’ ,
‘Effective online teaching’, ‘benefits of online teaching’, ‘barriers of online teaching’,
‘online teaching and traditional teaching’, ‘traditional face to face teaching and online
teaching’, ‘online teaching and ergonomics’, ‘online teaching and physical ergonomics’,
‘online teaching and environmental ergonomics’, ‘online teaching and social ergonomics’,
‘online teaching and organisational ergonomics’, ‘online teaching and cognitive
ergonomics’, ‘ergonomics’, ‘ergonomic factors’, ‘physical ergonomics’, ‘environmental
ergonomics’, ‘social ergonomics’, ‘organisational ergonomics’, ‘cognitive ergonomics’,
‘educator experience in online teaching’, ‘employment type’, ‘employment type for
educators’. The method used for the literature search and screen process iS summarised

with the Figure 1 flow chart depicting the article search and selection procedure.
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Figure 1
Flow chart depicting the article search and selection procedure
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The next section of the literature review describes the history and gradual transformation
of education to modern day online education, method of education and role of educators in
ancient times and includes the definition of interchangeable terminology of online distance

education.
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2.2. How Global Tertiary Education Systems Dealt with COVID-19

Pandemic
2.2.1. Effects of COVID-19 Pandemic on Traditional Teaching.

The first section of the literature review traces the history of education from the beginning
when the educators were parents to the development of online education in tertiary
education institutions. It includes the effects of the COVID-19 pandemic on traditional

teaching and has been published as an article.

Effect of COVID-19 Pandemic on
Traditional Teaching

Mitali Ghosh

Curtin University , Austrahia

Janis Jansz "
Curtin University , Australia

Apurna Ghosh
Curtin University , Austraha

www. yonse net

To cite this article:

Ghosh, M., Jansz, J., & Ghosh, A. (2022). Effect of COVID-19 pandemic on traditional
teaching. [International Journal on Studies in Education (lJonSE), 4(2), 107-129.
https://doi.org/10.46328/ijonse.63

International Journal on Studics in Education (JonSE) is a peer-reviewed scholarly online journal. This
article may be used for rescarch, teaching, and pnivate study purposes. Authors alone are responsible for the
contents of their articles. The journal owns the copynight of the articles. The publisher shall not be liable for
any loss, actions, claims, proceedings, demand, or costs or damages whatsoever or howsocever caused ansing
directly or indirectly in connection with or ansing out of the use of the rescarch matenal. All authors are
requested to disclose any actual or potential conflict of interest including any financial, personal or other
relationships with other people or organizations regarding the submitted work
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This article can be found in Appendix 11. The article provides the background information

to how global tertiary education system dealt with COVID-19 Pandemic.
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2.2.2. The Pandemic

In Australia, the first Covid-19 cases were reported at the end of January 2020 (WHO,
2020) and were related to people traveling for tourism, work, or study. Most of the
universities first adopted a wait and watch approach, though it quickly became very clear
that a global pandemic was occurring and isolation measures to prevent the spread of
infection were required (Babbar & Gupta, 2022). Social distancing and months-long
quarantine forced many academics working in higher education to change from classroom

to online teaching.

Due to the coronavirus pandemic, changes in higher education which would have typically
taken several years due to administrative regulations were introduced promptly within days
(Strielkowski, 2020). This was a clear example of the Schumpeterian “creative destruction”
in making that will forever change the status quo in academia and higher education
(Schumpeter, 1942; Strielkowski, 2020).

Online teaching and learning became the compulsory component of all educational
institutions including schools, colleges, tertiary educational institutions, and universities
globally. The outbreak of this virus forced the shut down all educational institutes globally
to limit the spread of the virus (Radha et al., 2020). Many university educators had to
upskill their digital proficiencies and develop new educational materials to change from
traditional face-to-face teaching and blended programs to a distance learning and online
education delivery (Pather et al., 2020). University educators had to develop alternative
method of teaching during this lockdown period where the teaching academics and students
connect virtually. Many of the online educator globally thought that it might increase the
inequality and the digital divide, as a substantial number of students did not have access to
the required resources as well as opportunities to participate in online education (Bakker
& Wagner, 2020).

The COVID-19 pandemic caused traditional classes to “move online” in a high-priority
manner (WHO, n.d.), which resulted in extra stresses and workload for university staff who
were already struggling to balance teaching, research, and administrative responsibilities,
as well as work-life balance (Houlden & Veletsianos, 2020; Houston et al., 2006).

Educators from all backgrounds and age groups were required to develop and implement
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their scheduled classes from home, sometimes without proper technical support from the
institution (Hodges et al., 2020).

Some university educators did not have a good pedagogical content knowledge (PCK)
required for online teaching (Angeli & Valanides, 2005; Ching et al., 2018; Kali et al.,
2011; Shulman, 1987) which included technical and administrative features of online
teaching like, establishing workflows, using technical platform and tool, etc. Studies by
Ching et al. (2018) and Ocak (2011) revealed the complex nature of the instructional
situation and inadequacies in planning and organisation were difficult to describe by
university teachers with respect to transforming to teaching web-based courses. The
COVID-19 pandemic contributed to a profusion of advice for teachers related to the tools
and materials which a teacher could use while replacing their face-to-face classes to online
classes (Bates, 2020; Rapanta et al., 2020).

2.2.3. Effects of COVID-19

In 2020, due to the travel restrictions to limit the spread of COVID-19 universities faced
economic uncertainties as they lost income from the international students (BBC News,
2020a; Collini, 2020). Universities made staff redundant to reduce wage costs (The
Guardian, 2020), halted all new hiring (Kirsop et al., 2020), and were reluctant to
recommence contracts of fixed-term academics (Matchett, 2020), thus increasing the
workload of existing academics (McKie, 2020; Kinikoglu & Can, 2021).

Within universities gender segmentation was predominant as the number of women was
higher in the lower academic ranks, and female students and academics were concentrated
in the humanities, education, social sciences, arts, and health (HASS) (Blackmore, 2020;
Mavin & Yusupova, 2020). In other areas like policy and funding centres, university
restructuring and priorities, and departments such as science, technology, engineering,
mathematics, and medicine (STEMM) remain male-dominated. @ The new remote
working/work-from-home arrangement became more difficult for female academics during
the COVID-19 pandemic because they were required to take care of their children at home
while schools and childcare centres were not open during the lockdowns (Blackmore, 2020;
The Guardian, 2020). During pandemic doubts over working conditions and job market

were also increased.
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Once all courses shifted to the online platform from traditional face-to-face platform the
educators were required to work above and beyond their normal work duties and hours to
address requirements of individual students, maintain and reconfigure course delivery,
assessment etc. as the ratio of student to academic became higher resulting from staff
redundancies and contracts not being renewed (Matchett, 2020). Thus, academics started
feeling overworked, devalued, underfunded in research, and tired of ongoing restructuring

and conflicting guidelines and priorities (Blackmore, 2020).

2.2.4. How COVID-19 Impacted universities globally.
2.2.4.1. Introduction

This section explores 'how the universities globally responded to the first wave of the

pandemic?’

Table 2

Described the summaries reviewed
Region Country/Countries
Western Pacific Region Australia, China
Eastern Mediterranean Region United Arab Emirates
European Region United Kingdom
Southeast Asia Region India
Region of America United States of America
African Region Nigeria

Note: Adapted from “COVID-19: 20 Countries' Higher Education Intra-Period Digital
Pedagogy Responses”, by Crawford et al., 2020, Journal of Applied Teaching and
Learning (JALT), 3 (1), 1-20: (https://doi.org/10.37074/jalt.2020.3.1.7.) Copyright
Murdoch University.

2.2.4.2. Australia

Australian higher education responded to COVID-19 by first responding to international
students concerned with flight restrictions, then to domestic student concerns and the
requirement for social isolation. Some universities had a temporary halt to classes for staff
to learn how to design online learning (Monash University, 2020; Victoria University,
2020) and others were intending to continue face-to-face learning with social distancing

protocol supplemented by online recordings (University of Queensland, 2020; University
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of Technologies Sydney, 2020). Other universities made rapid progressions toward online
learning without suspending classes (Australian National University, 2020; University of
Tasmania, 2020). There were a few universities that did not apply substantial restrictions
for domestic students as they did not require self-isolation (University of Western
Australia, 2020). From the 24" of March 2020 the Australian government prohibited all
public gatherings of more than two non-family/household members (Bagshaw, 2020). This
situation considerably affected the universities that did not digitalise their courses at the

beginning of the pandemic.

2.2.4.3. China

China's higher education sector had more time to prepare as it was the country where the
pandemic began. On 26" January 2020, Beijing declared postponing the start of the spring
semester classes (Berlinger et al., 2020). On 28" January 2020, the Ministry of Education
of China extended this delay across the country to all levels of colleges and universities
(Khalig, 2020). Most of the standardised tests were cancelled on 28 January, including the
Graduate Record Examination (GRE), the Graduate Management Admission Test
(GMAT), the International English Language Testing System (IELTS), and the Test of
English as a Foreign Language (TOEFL) (ICEF, 2020). The Shanghai campus of New
York University (2020) declared that all classes would be digitalised and will be taught
online from February 17", 2020. All other universities followed the path of transferring all
their classes to online, though not every university had the resources and academic abilities
to transform traditional classes into online classes so quickly (Leung & Sharma, 2020). The
academic staff reported feeling isolated due to ongoing social distancing (Cappelletti,
2020).

2.2.4.4. India

India shares a border with neighbouring country China, and as of 29" March 2020 the
number of cases was very low in comparison with the population. It concerned many
individuals that the figures were lower than actual due to under-reporting (Mansoor, 2020).
The health system of India was not prepared to handle the huge numbers of cases if India
hit the level where the rate of active cases was proportionately similar to Italy or the USA
(The Economist, 2020). On 24™ February 2020, students from the Manav Rachna
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International Institute of Research and Studies (MRIIRS), University at Faridabad gathered
to show unity with victims of COVID-19 (Hui, 2020) as there were no restrictions imposed
on public gathering. No national decision was made to shut down schools (Mansoor, 2020).
It was the regional governments who announced schools will be closed in their respective
areas (The Economist, 2020). Till the end of March 2020, most of the universities

postponed their implementing strategy for a shutdown.

2.2.4.5. Nigeria

Africa's most populated country, Nigeria, announced the closure of its airports to
international flights for one month from 21 March 2020 to respond to the COVID-19
outbreak (Adigun et al., 2020). Large gatherings and unnecessary travel were restricted in
a bid to avoid the community spread of the COVID-19 virus (Alshammari et al., 2020). All
public and private school closures were ordered in 10 of the 26 states (Adnan, 2020). The
National Universities Commission (NUC) implemented closure of all universities in
Nigeria in March 2020 (Erezri, 2020).

2.2.4.6. United Kingdom

There were 17,093 confirmed positive cases, with 1,019 deaths, by 29" March 2020
(WHO, 2020a), resulting in a rising risk level for England. It was believed that the first
infected person diagnosed with this virus in the UK was a Chinese national student from
the university of York, in early February (BBC News, 2020a). The university continued
operating as normal, but some extra precautionary measures were imposed to limit the
spread of COVID-19. The British government declared a nationwide lockdown of public
houses, restaurants, and other institutions with an assurance of a series of funding packages
for the employees and employers who would be affected by the lock down and social
isolation requirements, on March 20" (BBC News, 2020b). The British Government
announced that from March 20", 2020, universities were required to shift their traditional
teaching and learning to online measures as much as possible, encouraging working from
home, deferring graduation ceremonies, withdrawing open days, as well as changing the
examination arrangements and procedures (BBC News, 2020c; 2020d; 2020e).
Universities were required to introduce more flexible admission processes, including

delaying the start dates and reduce some entrance requirements (Bothwell, 2020).
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2.2.4.7. United Arab Emirates

Four hundred and sixty-eight COVID-19 cases, including two deaths, were reported by the
29" °f March, in the United Arab Emirates (UAE) (WHO, 2020a). The UAE had been
successful in containing the virus spread by implementing various safety measures
including schools and university closure, cancelling all public events and gatherings, put a
hold on entering the country, imposing precautionary measures in food outlets, disinfecting
objects in the country, adopting work from home culture, etc. which resulted in low
infection rates, and a low death rate (CNBC, 2020). All universities in UAE shifted to
online teaching mode. Zayed University adopted Adobe Connect, the University of Sharjah
and United Arab Emirates University adopted the Blackboard systems, and Heriot Watt
University Dubai went with a virtual learning tool, named Vision (The National, 2020).
UAE's first e-university Hamdan Bin Mohammed Smart University (HBMSU) commenced
in February 2009 and had a wide-ranging understanding of delivering content in online
mode (HBMSU, 2020), so, HBMSU helped all UAE educational institutions to implement
online classes by offering training for effective online delivery for all university educators
(HBMSU, 2020). Universities moved to emergency online delivery mode. To able to
support students affected directly or indirectly by COVID-19 restrictions, UAE educational
institutions positioned themselves to continue to engage their students in collaborative
communications either in synchronous method using web meeting tools or in the

asynchronous method using discussion boards and other tools.

2.2.4.8. United States of America

The first on-campus COVID-19 case was reported in the week of 171" February 2020. Self-
protection and prevention related recourses were published by many organisations to help
all staff and students. Due to underestimating the severity of COVID-19 by the country's
head of state combined with the spring break, the higher educational institutions didn't start
moving into online teaching and student learning mode until March 2020. Some renowned
institutions announced to shift to the online delivery mode in early in March, and many
others accompanied them by mid-March. With the sudden dramatic increase in infection
rate, the USA had surpassed China by late March with the number of confirmed cases
(WHO, 2020a). By March 23", Harvard and MIT Universities moved to fully online
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education (Crawford et al., 2020). Yale, Princeton, Stanford, the University of California,
and Southern Oregon University joined them (Crawford et al., 2020). Many universities
extended Spring Break by one week to get enough time for a smoother transition to online.
Higher education in Texas's analysis revealed that some institutions were yet to decide on
shifting to online delivery mode as of 22" March (Bawab, 2020).

2.2.5. Differences between Emergency Online Education as a response to Pandemic
and Typical Online Education

Almost all countries globally had replaced the traditional face-to-face educational delivery

system with an online distance education delivery model as a defensive tool to fight against

the spread of the COVID-19 virus by the end of March 2020. Though many countries had
been encountered a number of natural and man-made disasters prior to this pandemic,
online distanced learning was not implemented as a solution to those particular crises.

Crisis distance education (CDE) is exceptional both in its philosophies as well as in its

procedure. The main differences can be described as

1) The unexpectedness of shifting traditional education mode to online distance education
mode. CDE was introduced in schools and other institutions without any previous
regulations or procedures. It was “pushed” into society without providing the necessary
skills and knowledge (Rangiwai & Simati-Kumar, 2020).

ii) Internationalisation was another difference where CDE has been imposed globally as a
non-pharmaceutical intervention. It was an international concern rather than an
institutional concern.

iii) Its popularity increased as it became of public importance in society, limiting the
community circle.

iv) The expansion of online distance education was huge as it reached out to all schools
and other educational institutions beyond its normal zone. In this pandemic, online
distance education became mandatory for students of all age groups, from kindergarten
to doctoral level.

v) The fifth difference was an imposition. CDE was enforced in many countries as a
national, top-down ‘draconian measure' (Taylor et al., 2020). Distance education was
previously treated as a luxury, but it was changed to a necessity to fight against the
spread of coronavirus (Al Lily et al., 2020). Distance learning was enforced as a

primary means for individuals’ education.
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vi) The medical emergencies were the sixth difference. Generally, the main reasons for
distance education were geographical isolation, flexibility, disability, etc. but with the
COVID-19 pandemic it was used as a tool to create isolation to deal with medical

emergencies and tragedy.

More differences between Emergency and Typical Online Education are demonstrated in
table 3,4, & 5, documenting disruptive incidences where traditional distance education had
been changed (Adnan & Anwar, 2020; Bick, 2020; Lall & Singh, 2020; Luyben et al.,
2020; Mayo, 2020; Taylor et al., 2020; Tran et al., 2020).

Table 3
Differences in teaching.
Participations
Topic Benchmark Traditional Emergency Reference
Online Online
Education Education
Compliance It is approved by all parties Yes No Muller & Goldenber,
involved (the institution, 2020
educator, and student)
Method It can be consisting of both Yes No Rusdiana et al., 2020

online and face to face
communication, not entirely
online

Option Students have an option, to Yes No Yulia, 2020
enrol either for face-to-face or
distance education

Substitute Replaces and removes face-to- No Yes Bokde et al., 2020
face education

Time frame Must be full-time at the school No Yes Sa & Serpa, 2020
level

Major Involves all science, social No Yes Bezerra, 2020
science, and engineering
degrees

Course Includes different types of No Yes Yaman & Muhlis, 2020
courses: theoretical, practical,
etc.

Necessities Includes students with special Yes No Bozkurt et al., 2020
needs

Psychology Psychologically groomed prior Yes No Pragholapati, 2020
to commencing

Magnitude Globally, an exceptional Yes Yes Ramya & Variyar, 2020
number of students enrolled

The mass A great media exposure No Yes Arshad, 2020

media

Technicians Technicians have an No Yes Arshad, 2020

exceptional societal value; they
are being considered as
‘enterprise rescuers'
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Participations

Topic Benchmark Traditional Emergency Reference
Online Online
Education Education
Charge The same fee required for No Yes Al Lily et al., 2020
offline and online course
Readiness Institutions implement it, No Yes Wodon, 2020
regardless of readiness
Care More serious and interested Yes No Nabukeera, 2020
learners join
Table 4
Differences in age and background
Age
Topic Benchmark Traditional Emergency Reference
Online Online
Education  Education
Age Cohort Mainly higher degree university- Yes No Setiawan, 2020
level students can enrol, so there is
a specific age range
Parents/ Guardians Students get help from, or depend No Yes Wajdi et al., 2020
on, their parents or guardians
Scarcity Temporary solution and will be No Yes Bozkurt et al., 2020
there only for a short period of
time
Background
Family Family members are involved No Yes Tanveer et al., 2020
where their children are enrolled
Administration An individual becomes aware and Yes No Sa & Serpa, 2020
agreed on all pros and cons before
enrolling
In advance Learners have good knowledge of Yes No Luyben et al., 2020
how assessment and examination
will take place
Preparation Learners, Educators, and Yes No Alam, 2020
administrators are (e.g.,
pedagogically) well organised
Social Class Open to the various social groups No Yes Sezgin & Firat, 2020
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Table 5

Differences in educational quality

Educational Quality

Topic Benchmark Traditional Emergency Reference
Online Online
Education  Education
Plan It is pre-planned Yes No Tzifopoulos, 2020
System It is a comprehensive system, Yes No Tanveer et al., 2020
from objectives to examination
methods
Infrastructure Entails an administrative and Yes No Dubey & Pandey, 2020
technical infrastructure
Research It is well studied Yes No Selvan & Hussain, 2020
Examination Exams can take place face-to-face Yes No Ferdig et al., 2020
Curriculum Curriculums are primarily Yes No Luyben et al., 2020
designed for online teaching
delivery
Priority It has higher priority over face-to- No Yes Lim, 2020
face education
Methods Teaching methods and No Yes Langford & Damsa, 2020
approaches are limited
Pressure All decisions are made under No Yes Rusdiana et al., 2020
stress including administrative
and organisational.
Face-to-Face Can meet teacher physically if Yes No Langford & Damsa, 2020

Meeting

desired/required

Note: Adapted from “Distance Education as a Response to Pandemics: Coronavirus and
Arab Culture”, by A. Lily, A. Ismailz, A. Abunasser, F. Alhajhoj and R. Algahtani, 2020,
Technology in Society, 63(11), p. 2-3, (https://doi.org/10.1016/j.techsoc.2020.101317).
Copyright 2020 by Elsevier Ltd.

2.2.6. Section Summary

This section of the literature review has summarised the information related to the effect
of the COVID-19 pandemic on the overall education system, how COVID-19 affected

universities in different parts of the world.
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2.3. Educator Employment Types in Online Teaching

2.3.1. Introduction

Over the last 15 years, a significant growth in more experienced senior and junior academic
educators had been observed. Between 2008 and 2019, academic staff with Level D and
above increased by 49% — from 10,148 to 15,106, Level A academic staff grew by 43% —
from 13,790 to 19,651 and Level B and Level C academic staff grew by around 20% (U
Australia, 2022). There was an increase of 54% from 15,553 in 2008 to 24,043 in 2019 in
the casual academic, whereas FTE staff grew by 29% from 90,049 in 2008 to 116,300 in
2019. The percentage of casual staff increased from 15% in 2008 to 17.1% in 2019, before
declining to 15% per cent in 2020. In 2020, the majority of Australian university teaching-
only staff were casual staff (71%). In contrast most of the research -only staff (78%) were
on fixed-term contracts. Eighty percent of teaching and research staff and 64% of

professional staff were tenured or permanent ongoing staff (U Australia, 2022).

Australian universities had substantially changed and expanded as there had been a growth
in the number of university students, which had increased from 441,000 in 1989 to 1.5
million in 2017 (Department of Education, Training and Youth Affairs, 2001; Department
of Education and Training , 2014; Norton et al., 2018), along with a progressive drop in
direct government funding provided for an individual student and significant increase in
the amount and percentage of secured short-term funding provided by national research
granting bodies (Andrews et al., 2016). Overall, 1,470,865 students studied at 39
comprehensive Australian universities in 2020. Seventy two percent (or 1,057,777) of
university students were domestic students and the remaining 28% (or 413,088) were
international students (U Australia, 2022).

The introduction of Higher Education Contribution Scheme (HECS) for domestic students’
costs of the courses by Hawke Labour government resulted the ending of free education in
1989. HECS, is an interest-free state loan in which students’ fee payments were postponed
until their income exceeds a minimum threshold; it was then paid automatically through
the tax system. Initially student payments were restricted to 20% of costs, but by 2020 it
was 49% (on average) (Doidge & Doyle, 2020).
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Universities in Australia were forced by the COVID-19 outbreak to re-evaluate their
business models and projections. Between 1994 and 2018, the enrolment of full fee-paying
international students increased ten times, and were a quarter of total university students,
which made Australian higher education, pre-pandemic, a $30 billion industry (Cawood et
al., 2018; Department of Education & Skills & Employment, 2018). The “massification”
of higher education of Australia had been convoyed by a gradual shifts in its
conceptualisation from being “public” to “private” giving more importance on training
students with relevant skills and flexibility required by the labour market, since late 1980s.
One fifth of recent school leavers were enrolled at university by 1992; which became a
quarter in 2002 (Norton, 2014); 32% by 2009; and by 2017, 42% of school leavers were
enrolled in higher education course under Australia’s short-lived demand-driven policy
(Norton, 2019).

A loss of $4.8 billion was forecasted in the higher education sector of Australia due to the
decrease in the numbers of international students in the year of 2020 (Jackson, 2020).
Academics with insecure employment, which was about 40% who were responsible for

around 70% of undergraduate teaching, were discarded (Connell, 2019).

Universities in Australia employ academics under any of the following five broad
categories of employment: Permanent, Fixed-term, Ongoing, Sessional, or Casual where
permanent, fixed-term, and Ongoing staff were either full-time or part-time employees
(Andrews et al., 2016).

2.3.2. Permanent Employment

Permanent employment was the most common employment type in Australia. “A
permanent employee is an employee engaged on a permanent basis and maybe “full-time’
or ‘part-time’. Continuity of employment and access to entitlements are the main
advantages of permanent employment.” (ELCWA, 2020, p.1). “Part-time employees have
access to the same entitlements as a full-time permanent employee, but on a pro-rata basis
according to the hours worked” (ELCWA, 2020, p.1).

Jenson et al. (2009) found in a study performed on the academic workload at the University

of Western Sydney that full-time academic employees believe that the workload for them
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was intensified by adding more responsibilities such as hiring and supporting casual
employees, where the commitment to the higher standards of the casual employees was not
always same as ongoing or fixed-term academics. Coates et al. (2009) argued that
casualisation has added an extra burden on tenured academics, as they were responsible to
manage the army of sessional staff on top of their existing work. The tenure or permanent

academics were likely to experience more administrative workload.

2.3.3. Fixed-term Employment

Andrews et al. (2016, p. 3) define Fixed-term employment for academics as “employment
for a specified term or ascertainable period, for which the instrument of engagement will
specify the starting and finishing dates of that employment, or instead of a finishing date,
will specify the circumstance(s) or contingency relating to a specific task or project, upon
the occurrence of which the term of the employment will expire.” Therefore, a fixed-term
employment contract ensures a definite period of employment, which ordinarily cannot be
shortened, except on unusual grounds which are generally mentioned in the contract such
as poor performance, serious misconduct, etc. (Andrews et al., 2016). Norton et al. (2018)
reported that 46% of non-casual academic staff in 2017 had a fixed-term contract of

employment.

2.3.4. Casual Employment

A substantial portion of undergraduate teaching in most of the universities of Australia is
facilitated by educators employed on a ‘casual’, non-fixed term or course-by-course basis
(Australian Government Office for Learning and Teaching, 2015; May et al., 2013).
Various terms are assigned to define casual teaching academics such as ‘sessional
academic’, ‘adjunct’ and of course ‘casual teaching staff’. This position eliminates them
from some of the rights and benefits which are generally associated with standard ongoing
university employment (Burgess & Campbell, 1998). Over the decades, universities have
become encouraged by policies of being “flexible” which has resulted in 65% of academics
working on contract or casual terms (McDonald, 2021). The main reasoning behind casual
appointment appears to save cost and having greater flexibility in managing teaching staff
(Lama & Joullié, 2015).

Page | 27



“Casual employment is not always short-term employment as some of the casual academic
staff continue their employment over multiple semesters as permanent casuals” (Baik et
al., 2018, p. 375). A case control study with 29 casual tutors performed by Flavell et al.
(2019), identified that even when casual academics were provided with education on the
use of on-line teaching tools, they had minimal opportunity to include these online learning
innovations in their online teaching due to not having ongoing employment. In the year
2017, 31% of Australian university teaching staff were casual with 55% being female
academics (Baré et al., 2020). FTE casual staff grew 54.6% from 15,553 in 2008 to 24,043
in 2019. In 2020 Australian FTE casual staff decreased by 18.1% to 19,696 (U Australia,
2022).

2.3.5. Section Summary

All the educators, irrespective of their employment type, had been reported as struggling
between the allocated time and the real-time spent providing online education that can
increase stress (Jansz et al., 2016). University educators who conduct online education
could be teaching focussed and/or teaching and research academics with ongoing, fixed
term, or casual employment. In the published literature reviewed no published studies were
identified related to how all five ergonomic factors impact the educators who were teaching

online.
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2.4. Online Teaching in Mining and Metallurgical Engineering

2.4.1. Introduction

Studies have been conducted to determine the trends in engineering education and how to
prepare future engineering students in the 21 century (Anaya, 2013). Thom 1998 stated
that a new paradigm for future engineering curriculum should emphasize environmentally
sustainable technology, methods, and processes; global issues: system-oriented
approaches; and higher importance on engineering principles (Anaya, 2013; Mehrabian et
al., 2008).

2.4.2. Online Engineering Education

In 2020 with the global spread of the COVID-19 pandemic, more online education was
introduced (Qadir et al., 2020). Conventionally, an engineering study is content and
design-oriented, and highly focused on developing problem-solving skills (Steiner et al.,
2011; Valentinea et al., 2017). The growing acceptance of online learning environments
offered awareness into a prospective solution for teaching problem-solving skills. Setting
all the required tools and related resources online and minimising the class time might help
to teach the students to develop their problem-solving methodologies to solve problems by
themselves (Blom & Saeki, 2012; Male et al., 2010; Nair et al., 2009; Ramadi et al., 2016;
Wickramasinghe & Perera, 2010). These tools may be introduced to students as a part of
their engineering units, rather than a specific unit dedicated to teaching problem-solving

skills, which represents cognitive ergonomic factors.

It had been identified that, educators were subjected to high levels of stress linked with
intense job demands, even under best working conditions (Ansley et al., 2016). Stress
factors included administrative support, availability of instructional resources, and general
policies (Bettini et al., 2017; Richards, 2012; Owens, 2015). The engineering educators’
capacity to perform efficiently as well as build positive relationship with students and co-
worker may be compromised due to their unmanaged stress (Berkowitz et al., 2017; Cancio
etal., 2018).
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2.4.3. The relation between the new Industrial Revolution and Engineering Education.

A report published by the World Economic Forum in 2015, emphasised issues regarding

the gaps in skills in the 21st-century and recommendation on how to solve the problem

with the use of technology (World Economic Forum, 2015). The author of this report (table

6) defined a set of 16 critical competencies required in a 21-century educational platform,

which is further divided into three categories, such as foundational literacies, competencies,

and character qualities (Das et al., 2020).

Table 6

Competencies needed in the future engineering workforce

Reports on Skills
Required for
Future of Jobs

New Concept for Education Report

ASEE-TUEE

Foundational
Knowledge

Complicated
problem Solving

Critical Thinking

Creative ability

People
management

Coordinating with

Knowledge

Good Communication
skills

Numerical proficiency

Fundamental
knowledge of Physical
and Engineering
Sciences

Scientific knowledge

Ability to Recognize
formulate and solve
engineering problems

Knowledge of
Information and
Communication

Systems Assimilation

Financial knowledge

Inquisitiveness and

others Continued Aspiration
for Constant Learning

Emotional Cultural and Civic Self-drive and

intelligence knowledge inspiration

Judgment and
decision-making
skill

Competencies

Service orientation

Negotiation

Cognitive
flexibility

Knowledge of
consideration

Cultural awareness in
the general perception
(nationality, ethnicity,
linguistic, gender,
sexual orientation)

Creativity

Economics and
Business Expertise

Communication

Having a high-level
sense of ethical
standards, integrity.
Able to take global,
social, intellectual, and
technological
responsibility

Collaboration

Reasoning ability

Character
Qualities

Critical Thinking

Inquisitiveness

Willingness to take a
calculated risk

Initiative

Ability to prioritise
efficiently
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Reports on Skills New Concept for Education Report ASEE-TUEE
Required for
Future of Jobs

Organisational Perseverance/tenacity Project management
skills (supervising, planning,
scheduling, budgeting,
etc.)
Adaptability Teamwork skills and

ability to function on
multidisciplinary teams

Leadership Entrepreneurship and
intrapreneurship

Note: Adapted from “Reimagining Engineering Education: Does Industry 4.0 need
Education 4.0?” by S. Das, D. Kleinke and D. Pistrui, 2020, 2020 ASEE Virtual Annual
Conference. (https://www.researchgate.net/publication/339983822). Copyright 2020 by

American Society for Engineering Education.

2.4.4. Remote and Virtual Laboratories.
2.4.4.1. Laboratories

Educators of engineering educational institutions experience continuous challenges in the
process of transition from a traditional classroom setting to an online teaching and learning
environment with one of the main challenges being to include access to laboratory
equipment that is typically available in a traditional classroom setting (Kane, 2018;
Kuchirka et al., 2016). Science, technology, engineering, and mathematics (STEM)
courses require hands-on laboratory elements, which generally were hard to transfer into
an online environment (Aliane et al., 2010; Bourne et al., 2005; Hsiung & Deal, 2013;
Pintong et al., 2012).

The amount of knowledge and clarity on any subject a student could get from “doing
things” were much higher than just listening or viewing the same thing. Simply listening
during online class did not engage students as it does in laboratory classes (Mackay &
Fisher, 2014). Laboratory classes encouraged students to think harder like synthesise and
analyse the subject matter by themselves (Dalgarno et al., 2003). Using laboratories were
vital part of an engineering education as laboratories helped to verify any theory, improve
understanding, offers improved hands-on skills, motivate, and increase the eagerness of
learning deeply about the engineering profession and its practical application (Mackay &

Fisher, 2014). The majority of the educators in engineering studies emphasise the
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importance of practical laboratory work in the learning process (Cho & Kuyath, 2010).
Conventional skills gained by the students in practical laboratory classes were from
observational to calculating and interpretive (O’Connor et al., 2003). The apparent
difficulties faced while converting and implementing hands-on lab works as a virtual
laboratory were the widespread doubts within academic community regarding online

engineering courses (Jordan, 2009).

In the case of virtual or online laboratory courses more laboratory stations and hours are
available (Dalgarno et al., 2003). The scarcity of available training courses to train the
educators and technicians to effectively train students in online laboratory platform was an
issue (Benson & Mealy, 2014; Mawn et al., 2011; US Department of Education, 2010b).
Availability of interaction and hands-on practical classes in any engineering course
symbolises a good course by engineering professionals. For online engineering courses,
the practical classes were designed in a different way, where the practical class experiments
could be performed with the use of simulation software in virtual laboratories (Anon,
2002).

Online laboratory work can be made possible to the students by following two possible
way (Cho & Kuyath, 2010):

Virtual labs- This uses simulation software on a host machine to run the laboratory
experiment. The main problem lies in setting up the most realistic simulations compared to
the real-world situation. Due to the excessively theoretical nature of this process sometimes
students struggle to acquire essential skills and sufficient practice.

Remote labs- This type of online laboratory work includes real equipment situated at a
remote location. In this case, the absence of real equipment in proximity becomes a possible
hurdle for the students. Even with unavoidable critics, remote and virtual labs were broadly
believed to be an excellent way to share specialised skills and resources over a wide
geographical area as they reduce overall costs while improving educational experience
(Mackay & Fisher, 2014).

Due to the virtual nature of the laboratory work, absence of sincerity, precision and sense
of accountability can be noticed with some students, which also affects the educators, e.g.
the experience of virtually observing a simulation of a machine is entirely different with

watching by physically standing in front of a two-meter-high machine working in motion.
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Thus, the basic skill of handling machine habitually comes from hands on experience
(Potkonjak et al., 2016).

Engineering students and educators face multiple challenges such as level of competency
with operating computer and internet needed to perform online laboratory classes
(Balakrishnan & Woods, 2013). The work ethic and cognitive effort required to complete
laboratory work are very different for traditional hands-on laboratory work versus an online
laboratory work as a higher level of motivation, dedication, and discipline are required to
succeed in completion of online laboratory work (Schmitt et al., 2017). These above-
mentioned features of online laboratory classes may influence cognitive ergonomic factors

of educators and technicians.

2.4.4.2. The advantages of virtual/remote laboratories.
The advantages of virtual/remote laboratories are listed below (Potkonjak et al., 2016).

Cost effectiveness- — Institutions could organise high-quality laboratory facility virtually
with a lower cost than traditional laboratory as educators can supervise more students at
any time in virtual laboratory work.

Flexibility — Several different virtual simulations which involved unique virtual
components could be created easily by the educators or technicians for the students.
Multiple access — Educators can use virtual laboratories for more than one student at a
particular time.

Change in the system configuration — Modification or amendments in the parameters of
any virtual laboratory work was very easy to implement in contrast with traditional
laboratory system.

Opportunity for leaning from mistakes — In virtual environment it is possible to fix any
mistake without much effort, as for example, in a virtual robotic experiment, collision with
the settings or overloading is permissible, as replacing the motors with more powerful one
can be done without much hassle in case the arm of or other part of a robot got damaged
due to using excess load or other. Thus, ‘damage’ was acceptable in virtual laboratory

world, and gives opportunity to learn from mistakes.
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2.4.4.3. Assessment Technique and developing Examination questions in online

engineering courses.

One of the main challenges engineering academics faced were to develop and prepare
online exams without sacrificing the educational quality and exam security. Educators may
feel challenged if they did not have much/any prior experiences with teaching online as
well as with setting and evaluating online student exams (Mehrabian et al., 2008). Some
accreditation boards require an end-of-course comprehensive examination and/or
simplified economically sustainable assessment options to validate the knowledge gained
in tertiary educational platform (Dayananda et al., 2020). The introduction of online
examinations, e-examinations, and bring-your-own-device standards are recommended as
an alternative scenario to the large, invigilated examination rooms with paper-and-pencil
(Shraim, 2019). Assessment quality includes the quality of all aspects of assessment
practices, for instance test elements, assignments, assessments, examinations, the process
used for assessing, or a course and the policies, procedures, and administration of the
assessment process. Substandard assessment quality pose to significant consequences at all
levels of education (Gerritsen-van Leeuwenkamp et al.,, 2017). It effects on the
appropriateness, precision, and reliability of information collected to identify the level of
the students’ performance and progress prior to selection, issue certification, and

accountability (Gerritsen-van Leeuwenkamp et al., 2017).

To be able to successfully create and follow good assessment techniques the educators are
required to be very knowledgeable in the use of different relevant technologies (Albrahim,
2020). Receiving continuous update and training of existing and new technologies helps to
improve the cognitive ergonomic factor of educators teaching online. In the methodologies
of developing examination questions for the online education system, academics use
various types of questions containing but not limited to multiple-choice, true/false,
matching, short question, paragraph, and calculations (Shraim, 2019). Graphic-based
questions are very common for engineering and technology courses (Mehrabian et al.,
2009). The available learning resource system in some cases was not yet fully capable to
support and allow the educators to design and implement the desired graphics-based online
examination, but other platforms like Autodesk, AutoCAD allows collaborative features to
create graphics-based questions (Mehrabian et al., 2009). According to Khan and Jawaid,

(2020) different assessment techniques should be used for different teaching modes i.e.,
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synchronous, or asynchronous including assignments, evaluation folders, MCQs, Open
Book Examinations, and for assessing laboratory examination outcomes Quantitatively
Structured Practical/Clinical Examination and Viva Voces were used (Gamage et al., 2020;
Khan & Jawaid, 2020).

A good internet connection for both the online educator and students were very important
to conduct the previously mentioned assessment techniques. Mainly for two reasons the
online evaluation became one of the most concerning features during COVID-19
pandemic. Firstly, the on-site evaluation process needed to be redesigned by the educators
to comply with the requirements of online learning and assessments, secondly, it was very
difficult to ensure that the students followed the instructions provided by the educators’
despite of having their direct supervision and not using any inappropriate additional
material (Gamage et al., 2020). The following areas of concerns were faced by the

educators while assessing the students.

Academic Integrity: The academic integrity defined by the International Centre for
Academic Integrity (ICAI) as “a commitment, even in the face of adversity, to six
fundamental values: honesty, trust, fairness, respect, responsibility, and courage” (ICAI,
2021, p.4). In Australia, academic integrity refers to “acting with the values of honesty,
trust, fairness, respect and responsibility in learning, teaching and research” (U Australia,
2017, p.4). Australian universities are required to follow 3 Acts, supporting Regulations
and a Code of Practice to sustain academic integrity to maintain educational standards:
(1) The Tertiary Education Quality and Standards Agency Act 2011 (TESQA, 2011),

(2) The Higher Education Standards Framework 2015 (Threshold Standards),
(Birmingham, 2015),

(3) The Education Services for Overseas Students Act 2000 (ESOS Act, 2000) and

(4) The Australian Code for Responsible Conduct of Research, 2018 (National Health and
Medical Research Council, 2018).

“Much like the USA, Australia also considers primacy of institutional autonomy as the

topmost priority concerning academic integrity” (U Australia, 2017, p.5).

Cheating: Another main theme identified was cheating in online examinations. In an online
assessment platform sometime cheating can be reach at unacceptable level (Sullivan,

2016). One survey showed that, 73.6% of students think cheating was easier in online
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examination platform in compared with traditional regular examination platform (Aisyah
et al., 2018). To minimise the peer-to-peer cheating potential some educators use
randomised examination sequences (Butler-Henderson & Crawford, 2020). Various
methods were identified by the educators to alleviate cheating such as, facial recognition
of the test participant (multiple distinct biometric mechanisms including fingerprint
scanning system or face geometry recognising technology could be utilised to authenticate
users prior to taking an online examination, unapproved use of textbook/notes, organising
a set-up for online examination, restrict student access to a test bank and blocking the use
of unauthorised devices (e.g. phone, Bluetooth, and calculators) (Levy & Ramim, 2009).
During the examination the access to other people should be restricted, detecting computer
failures, identify any discrepancy in the method for invigilating (Hearn Moore et al., 2017).
Recently, webcams gained popularity to solve both potential authentications and cheating
issues in case of online examination monitoring by using the companies offering both
verification technology and webcam proctoring as a package, also these technologies are
compatible with some MOOCs (New, 2013a, 2013b; James, 2016). Generally, the online
exams are “open book” exam. In online exams, students were tested more on the concept

to avoid above mentioned problems.

Interface design: The interface of any system influence on the feeling about the

environment of the online examination platform like if it’s posed as a barrier or not (Butler-

Henderson & Crawford, 2020).

Technology issues: There are not many studies found which mentioned any issues related
to technological problems (Bohmer et al., 2018; Matthiasdottir ~ & Arnalds, 2016; Schmidt
et al.,, 2009). In one study it was reported that 5% of students complained about
technological problems ranging from experiencing a slow system through to the system not
working properly incorporated with the computer operating system, though, the researchers
stated that none of the students in this study reported of incapability to complete their

examination due to the technical issues (Matthiasdottir ~ & Arnalds, 2016).
Developing concept-based examination questions is not always easy for engineering

subjects which are mainly based on engineering designs and calculations. The following

problems were identified by Mehrabian et al. (2009).
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i) Interactivity: According to some academics their presence during examination is useful
as this provides the students extra comfort by knowing that if required, they can clear
their doubts either for content or material. In the case of online exams, educators may
make themselves available through email, telephones, and texts at the time of
examination if the student really needs them.

i) Equity: In the online examinations, the method of developing questions can be “guided
grouping of the questions”, where questions are stored in a question bank, divided, and
grouped according to their level of difficulty, then the questions appear randomly.
Online course management systems are used to generate random questions in the
examination. This requires a lot of testing and practice to become the master of this
process which consumes a lot of time and dedication as there are not enough resources
available for this.

iii) Hands-on’ Demonstration of Concept: 1t is not easy for the educators to know the level
of understanding of the concepts of their online students. Screen capturing software can
capture all the movements of the cursor and can be able to trace back. Using this might
help but it is still in an experimental stage.

iv) Team-workability Assessment: For the engineering and technology students’ ability to
perform in a group and work in a team is essential. In an online platform, there must be
techniques available to assess these skills.

v) Ethics: The Engineering Criteria 2000 of the Accreditation Board for Engineering and
Technology (ABET) promised to improve considerably and meticulously the setting of
engineering education in the United States. Increased attention was focused on the
ethical responsibilities of engineers. This is becoming an extra concern for educators
especially those who teach online.

All the above factors needed to be taken care by the educators. These factors may impact
the environmental/physical, technological, and psychosocial aspects of educators who
teach online.

Online educators are required to interact with their computer, mouse, chair, table/desk,
electrical outlets, and the designated office space provided by the university, and this can
result in discomfort in body parts if the educator adopts an awkward posture (Shirzaei et
al., 2015; Wickremasinghe & Kumuduni, 2022). Educators may experience physical

soreness and pain (in back, neck, legs, hands, fingers, wrists), with the possibility of
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developing muscular skeletal diseases (Realyvasquez-Vargas et al., 2020). Exposure to
varied levels and types of noise (Lee et al., 2016; Wickremasinghe & Kumuduni, 2022),
temperature (Califano et al., 2017; Wickremasinghe & Kumuduni, 2022), and lighting
(Omidiandost et al., 2015; Wickremasinghe & Kumuduni, 2022), may cause distraction

and discomfort for online educators when working.

Cognitive ergonomic factor can affect the educators when developing, executing, and
assessing online examinations, due to increase of mental workload or intellectual fatigue
(da Silva, 2014).The use of new and unfamiliar technological applications (such as
Classroom, Google Meet, Teams, Zoom, and Drive, among others) in order to complete all
the responsibilities of an educator, be mentally demanding (Realyvasquez-Vargas et al.,
2020).

2.4.5. Criterion for best practices in e-assessments.

Currently, a combination of both qualitative and quantitative approaches is used while
designing online assessment tasks. The following observations were made from reviewing
published literature (Joshi et al., 2020)

e Variety: Both quantitative and qualitative methods of assessment were used to support
all types of learning styles. Ensuring that the methods used should encourage more than
superficial learning, via collaboration, teamwork, feedback methods, problem-based
learning, etc.

e Authenticity: Used to model a precise assessment which replicates the real-time
circumstances/responsibilities a students will encounter after graduation.

e Collaboration: This permits the communication among students and educators, other
academics, experts, members of the local or global community, and experts.

e Feedback: Ensuring appropriate and timely feedback mechanisms are incorporated
throughout the online assessment process.

e Online resources: Ensuring that the students should use and take advantage of all
available online resources.

e Student responsibility: Providing more options of pathways within the course and
assessment should be encouraged. Stipulation of such responsibility of the learning
process can empower large numbers of diverse students by using similar assessment

tasks with integral options to account for individual student interests.
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‘Variety’, ‘collaboration’ and ‘feedback’ are good ways of maintaining physical/visual

interaction which improves the social interactions of the educators as well as the students.

2.4.6. Misapprehensions.

Online education is a lonely, non-teacher-led, self-managed activity that is among some of
the popular misapprehensions (Bourne et al., 2005). However, the recent advanced online
education is completely opposite to that as recent online education is very much dynamic
and student-oriented, having a higher rate of communication between teacher and student
compared with face-to-face on-campus engineering courses (Bourne et al., 2005). Another
common misapprehension is that online education is exclusively about the application of
technology to teaching and learning (Bourne et al., 2005). It is true in some aspect that
online education is facilitated by technology, but it is not exclusively about technology
(Richardson et al., 2016).

2.4.7. Limitations of Online Engineering Teaching.

I. Itis difficult to provide direct operation experience of the instruments in the online
engineering educational platform (Grose, 2003).

ii.  Explaining mathematics-based material is very hard in on an online platform
(Peterson & Feisel, 2002).

iii.  Occasionally the design tools and graphics required for computing power are hard to
avail (Bourne et al., 2005).

iv.  Itis very hard to teach engineering subjects online as these are primarily science and
mathematics based and generally requires laboratories and equation manipulation.
These problems have been resolved to some extent by implementing current
advanced technological tools (Bourne et al., 2005; Potkonjak et al., 2016).

v. Laboratory-related education is tough in an online platform due to the unavailability
of having hands-on experience from a distance. Implementing remotely manipulated
virtual hands-on laboratories in online engineering studies can minimise the problem

of laboratory education (Bourne et al., 2005; Potkonjak et al., 2016).

Successful delivery of online engineering courses requires the availability and expertise of
using complicated computer resources. The majority of the 3D CAD modelling and
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dynamic modelling software is very convoluted and time consuming to configure and use
successfully for solving specific problem, as most of the available software models were
created on simplified systematic abstract theories (Potkonjak et. al., 2016; Vukobratovic et
al., 2003). The educators and the students required to have in depth knowledge in

technology to be able to control all the virtual equipment and software.

2.4.8. How technology helps to achieve desired quality, scale, and scope in online

engineering education.

A combination of several technologies from high-speed connectivity to course
management systems, are used to facilitate online engineering courses that would not be
possible otherwise. The following table 7 summarises the examples to illustrate how
technology helps to implement online teaching by improving quality, scale, and scope in

online engineering studies.

Table 7
Technology-enhanced learning in Online Environment
The use of technology helped to Method of Technology Latent Effects: Quality,
improve the activity implementation Scale, Scope
The collaboration of student teams Internet and multiple TCP/IP Quality, scale, and scope
within numerous institutions empowered technologies, both
synchronous and asynchronous
Tough game-playing simulations Simulation software Quality
through institutions
Accessing remote laboratories and Remote control through the Web Quality, and scale
instruments
Following student work progress Course management systems used to  Quality
track student work progress
Displaying student work, portfolios Web-based portfolios Quiality
Remote experts Using synchronous tools for conveying Quality
experts live to a class
Intercollege Courses delivery Web-based Scale
Providing courses to distant and Web via the Internet Scale

distributed learner populations

Self-paced modules, including shared Various technology tools are available Scale, and scope
modules (e.g., Merlot) to package self-paced courses

Capturing lectures for asynchronous Streaming video, audio Scale

delivery Streaming video, audio Scale

Note: Adapted from “Online engineering education: learning anywhere, anytime,” by J.
Bourne, D. Harris, and F. Mayadas, 2005, JALN 9(1), p142,
(https://onlinelibrary.wiley.com/doi/pdf/10.1002/j.2168-9830.2005.tb00834.x).
https://creativecommons.org/licenses/by/4.0/. Not copyright.
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Overall tertiary education, and particularly engineering education, have experienced
substantial fundamental transformation globally due to outbreak of COVID-19 pandemic
(Al et al., 2022). Educators have been forced to re-evaluate the current content of
engineering programs in the perspective of developing fields (information technology,
biotechnology, nanotechnology) and with a multidisciplinary effort (systems engineering,
mechatronics). A continuous need to develop, execute, and assess innovative pedagogical
approaches for incorporating these novel subjects into educational programs has been
identified (Esche, 2002).
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Table 8
Effect of ergonomic factors on educators teaching engineering and other subjects.

Task Engineering Science Others gff;zmlc Literature
Course delivery ~ WebCT WebCT WebCT Strickland & Butler,
2005
Online laboratory Remote/ Time Bhute et al., 2021;
teaching virtual laboratory consuming and Vukobratovic &
technological Potkonjak, 1985;
difficult Vukobratovic,
(Cognitive Potkonjak, & Matijevic,
Ergonomic 2003
Factor)
Examinations Security Security Security Burke, 2009; Hollister
& Berenson, 2009;
Penteado & Marana
2009; Ramim & Levy,
2007; Stone, 2021
Teaching problem Hard to explain  Hard to explain N/A Stress Peterson, & Feisel,
solving skills mathematics- mathematics- (Cognitive 2002; Steiner et al.,
based material ~ based material Ergonomic 2011; Valentine et al.,
Factor) 2017
Teaching team Goalsettingand N/A N/A Campion et al., 1993
building skills task performance
theory
Student No shows or non- No shows or ~ No shows or  Isolation Cook, 2007; Lyke &
behavioural participation non- non- (Social Frank, 2012; Rochester
problems participation  participation  Ergonomic & Pradel, 2008;
Factor) Summers et al., 2005
Psychological Intense job Stress Ansley et al., 2016;
hindrances and demands (Cognitive Berkowitz et al., 2017,
obstacles Ergonomic Cancio et al., 2018
Factor)
Virtual Laboratory Hard Hard N/A Dalgarno et al., 2003;
Mackay & Fisher, 2014
Potkonjak et al., 2016
Developing online Califano et al., 2017;
exams Wickremasinghe &
Kumuduni, 2022
Use of newand  Classroom, Realyvasquez-Vargas et
unfamiliar Google Meet, al., 2020
technological Teams, Zoom,
applications and Drive

2.4.9. Section Summary.

This section has described the demands in online engineering education, including the
practical use of acquired theoretical expertise. While discussing the main challenges faced
by the educators in online engineering studies the main obstacle identified are that the
educators mainly struggle with developing assessment tasks for online tests. How a

traditional hands-on laboratory work is converted to accommodate the online platform was
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described. No published studies were identified related to how all 5 ergonomic factors
affected academics teaching minerals and mining engineering online. This research was

conducted to address this gap in knowledge.

The existence of considerable amount of stress factors were associated with using
Information and Communication Technologies (ICT) and specific organisational dynamic
related to virtual teaching. Frequently reported risk factor with online university teaching
were the isolation resulting from a lack of face-to-face contact within teachers and students
(Dolan, 2011; Fouche, 2006; Mintz-Binder & Allen, 2019; Schulte, 2015; Yick et al.,
2005). The difficulties of formal and informal communication within the organisation and
the teachers were the main reason for experiencing disappointment, distress, and alienation
(Eib & Miller, 2006). Increased workload and the indistinct boundaries between work and
family space were other attributes which were negatively perceived by educators teaching

online.
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2.5. Ergonomic Factors Related to Online Teaching

2.5.1. Introduction to online teaching ergonomic factors

The role of online educators is different from traditional classroom educators that
potentially affect the educators ergonomically. “Ergonomics (or human factors) is the
scientific discipline concerned with the understanding of interactions among humans and
other elements of a system, and the profession that applies theory, principles, data, and
methods to design to optimise human well-being and overall system performance” (IEA,
2024, p.1). Ergonomics is also defined as a scientific discipline which utilises applied
sciences to conclude relationships between work and human capability and includes “the
design and evaluation of tasks, jobs, products, environments, and systems to make them
compatible with the needs, abilities, and limitations of people” (Dennerlein, 2017, p. 577).
Ergonomics provides a theoretical understanding “of human behaviour and performance”
(Wilson, 2000, p. 557), fits the task to the person, the product to the user, and improves
both comfort and productivity (Kroemer, 2017) which is a reason that ergonomic factors

should be considered for educators who conduct online teaching.

Studies showed that ergonomic factors such as the physical ergonomic factors (PEF)
(workspace, computer, and furniture) (Earthman, 2004); environmental ergonomic factors
(EEF) (noise, lighting, and ventilation) (Zandvliet & Fraser, 2005); organisational
ergonomic factors (OEF) (course structure, workload, and tutor support) (Ginns & Ellis,
2007; Woolner et al., 2007); cognitive ergonomic factors (CEF) (how teaching efficiency
affected by the design of study material) (Benjamin, 2014; Ginns & Ellis, 2007; Jansz,
2011; Lavrov et al., 2013); and social ergonomic factors (SEF) (opportunities for
interaction with peers and tutor) (Zandvliet & Fraser, 2005) impacts significantly on the
well-being and satisfaction of online educators along with the learners. However, currently,
very little knowledge is known about how these five ergonomic factors interact individually

and/or in combination to impact upon the educators in teaching online.

2.5.2. Physical Ergonomic Factors

Physical ergonomics involves human anatomical, anthropometric, physiological, and
biomechanical physical characteristics on physical activity. The anthropometric

measurements influence desk design, seating, and computer height while teaching online.
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Academics teaching online were spending a higher percentage of their working hours in
sitting positions working with computers which potentially poses detrimental health effects
(Gerr et al., 2004; James et al., 2018). Online teaching could involve continuous 3 or more
hours teaching in a sitting position without changing posture vs 3 or more hours of
classroom teaching with flexibility. Poor ergonomic set workplace might lead to certain
musculoskeletal disorders (MSDs) such as back pain (Harrington & Walker, 2004). Many
researchers reported that the e-educators were developing musculoskeletal disorders due to
prolonged sitting in association with computer-use for teaching online (MSDs) (Bergqvist
et al., 1995a, 1995b; Demure et al., 2000; Ferreira et al., 1997; Faucett & Rempel, 1994;
Goode et al., 2019; Hales et al., 1994; James et al., 2018; Marcus & Gerr, 1996; Ong, 1994;
Straker & Mathiassen, 2009; Yu & Wong, 1996). Additionally, the accumulated hour of
prolonged sitting is a more important factor than the one-off prolonged sitting scenario,
which was linked with less healthy metabolic rates in comparison with interrupted sitting
(Healy et al., 2008).

The correlation between musculoskeletal symptoms and use of computers for long hours,
including the use of mouse had been studied previously in the general office environment
(IImker et al., 2007; Klussmann et al., 2008). The operational working environment of
academics were more diverse than a standard computerised office environment, hence the
relationship between hours spending in working with computers and the development of
musculoskeletal symptoms for academics might be different (Gornall & Salisbury, 2012).
Online educators teach online using computer, smartphone, or other electronic devices with
internet access. Working away from the office become more common practice due to the
advancement in communication technologies (Ciccarelli et al., 2011).

A very diverse work environment was faced by the online educators resulting using their
computers in various places like within offices, laboratories, at home, and while traveling.
It was anticipated that the academics should be ‘mobile’ and available for responding to
any queries, irrespective of their location. Academics tend to work from home, including
working long unpaid hours outside of designated office hours to meet the demand of
finishing the job (Ciccarelli et al., 2011). Thus, on many occasions, the academics were not
working from their designated workplace which had been ergonomically set up for them.
Spending around or more than 8 to 9 hours in a sitting position can be identified as

sedentary behaviour and this behaviour can pose a higher degree of a risk factor for obesity,
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some types of cancers, diabetes, and death from any other cause (Blanck et al., 2007;
Katzmarzyk et al., 2009).

A complication of eye and vision discomfort experienced by the online educators working
long hours with a computer had been labelled as ‘Computer Vision Syndrome’. One of the
leading problems of extensive computer use is ‘eye strain’ (Abdelaziz et al., 2009) which
can be described as blurred or double vision, irritation, headaches, eye fatigue, change of
colour perception, a decrease in visual efficiency, increase in frequent errors (Abdelaziz et
al., 2009) and decrease proficiency (Atenico, 1996). Experiencing seeing colour changes
while working long time with a computer had been found by numerous computer operators.
Visual discomfort and related symptoms experienced by computer users was a rising health
problem (Nunoo, 1996).

In Australia as well as internationally MSDs were reported as the highest among all
workplace injuries. Between the years of 2020 — 2021, 18% within total workplace injury
claims were the claims related to MSDs (20,965 claims) within Australia (Safe Work
Australia, 2022). MSDs account for the major source of injury and illness cases, being
31.8% of all injuries and illnesses related to days away from work reported to the Bureau
of Labor Statistics in the U.S.A. (Bhattacharya, 2014; Goode et al., 2019).

2.5.3. Environmental Ergonomic Factors

To date, there had been very limited research found about the impact of environmental
conditions or factors (particularly noise, temperature, lighting) on educators who teaches
online classes (Realyvasquez-Vargas et al., 2020). The lighting, ventilation, temperature,
and noise of the room where the online educators spend most of their time were examples
of environmental ergonomic factors (Harrington & Walker, 2004). There were some ill
health effects related to online teaching reported in the qualitative study conducted by Jansz
et al. (2016) as one of the online educators reported that spending a large amount of time
working at a computer screen in a poorly lit room. This educator developed headaches and
needed to purchase stronger reading glasses to continue to do online teaching. Yu-Chi et
al. (2014) reported that three quarters (75%) of individual working 6-9 hours in front of a
computer screen complained of having problems with their vision. According to

Kronenberg et al. (2022), elevated optical stress, resulting from looking at the computer

Page | 46



monitor in the same direction for extended period of time, may cause blurry vision, eye
dryness, eye irritation, issues related to eye focus system of the user, and more. In long run

this might damage the vision and need medical attention (Kronenberg et al., 2022).

Lighting conditions impact both the physiological and psychological health of an
individual, and an active change in lighting conditions affects both positively and
negatively on numerous aspects of one’s well-being (Boyce, 2014). Lighting preferences
vary for different individuals (Despenic et al., 2017; Haldi & Robinson, 2010; Xiong et al.,
2018; Yan et al., 2015). Physiological, psychological, and contextual factors of lighting
were correlated with space and window layout of the area; visual perception was also
affected by the overall settings of the area (Borisuit et al., 2015; de Korte et al., 2015;
O’Brien & Gunay, 2014; Sahin et al., 2014); thus, illumination limitations alone were not
considered to be sufficient enough to characterise the lighting preferences and multivariate
characteristics of lighting conditions responsible for significant effects (Vasquez et al.,
2019). The lighting environment not only impacts individual health and wellbeing but also
impacts the performance of any task (Boyce et al., 1989; Boyce, 2014). Poor or excessive
lighting in a working area influences cognitive performance and problem-solving skills by
interfering with physiological factors including circadian rhythms (Juslen & Tenner, 2005).
The nature of lighting may impact job satisfaction by influencing the mood of the
individual educator and interpersonal relationships with colleagues or students (Boyce,
2003).

Numerous studies had been performed on the impact of classroom acoustics on students
learning capabilities, but the room acoustics also impacts teaching performance as the
nature of the voice of the teacher determines the level of focus of the students (Rantala &
Sala, 2015). Poor room acoustics were responsible for increase the level of noise; thus, the
educators required to use a louder voice, and use longer speaking times (Astolfi et al., 2014)
resulting higher voice symptoms (Cutiva & Burdorf, 2015) than teaching from a room with
better acoustic setup (Pelegrin-Garcia & Brunskog, 2012). The indoor air quality also
impacts voice health. The presence of any kind of toxic substance or organic dust in the
working area causes voice symptoms (Geneid et al., 2009), as well as dry indoor air quality,
poses threat to voice disorder as it stiffens the cover of the vocal cord and rises the
viscidness of mucous membrane (Hemler et al., 2001), which in turn worsens the vibration

of vocal folds (Wittetal., 2011). It was common for educators to experience physical health
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issues related to voice such as dysphonia and voice fatigue. Generally, one or more than
one factors were responsible for these symptoms like voice abuse during teaching including
speaking in an excessively loud tone and unable to take proper health care due to a hectic
workload (Ramprasad et al., 2014).

Research conducted by Lin et al. (2019) identified that thermal condition parameters were
significantly related to adverse health symptoms in teachers and especially excessive
dryness and heat aggravates twofold risk for any symptoms, especially allergic symptoms.
Wargocki et al. (2002) performed two independent investigations in Denmark and Sweden,
applying the analogous experimental methodology and observed that an increase in
temperature increases the difficulty of thinking and concentration. It was observed that
elevated temperatures were inversely associated with productivity (Federspiel et al., 2004).
A study by Mendell and Heath (2005) showed that elevated temperature above the
recommended limit may cause deterioration of mental condition by increasing confusion

and fatigue.

2.5.4. Organisational Ergonomic Factors

Organisational ergonomics was concerned with the organisational factors that affect online
educators. The organisational ergonomic factor that affects online educators were not
having enough time to do all the required updates they would like to make for their teaching
materials, to be able to complete all work, including marking student assignments and to
complete all university required paperwork within their workload allocation time (Jansz et
al., 2016). The occurrence and/ or endurance of work-related musculoskeletal disorders
(WRMSDs) can be affected by the psychosocial factors at workplace (EU-OSHA, 2020;
Roquelaure, 2018). Studies shows that MSDs can be associated with physical and
psychosocial factors (e.g., low influence at work, work pace, fewer rest periods, high forces
on the keyboard and mouse, poor team-spirit, adverse relationships with colleagues, mental
stress, and time pressure) (Jiskani et al., 2020; Roquelaure, 2018). Studies also identified
that factors like role conflict, low job control, and weak leadership influence to elevate
stress level, which can be associated with the prevalence of MSDs in wrists/hands,

shoulders, and lower back (Eatough et al., 2012).
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The workload of educators was increased, as they required to take part in continuous
improvement of computer-mediated communication skills (Jena, 2015; Tarafdar et al.,
2010) such as, ability to use social media platforms confidently (Salo et al., 2019) able to
use mobile applications (Hsiao, 2017), mobile computing devices (Hung et al., 2015). Not
only the health of the educators is compromised by technostress, but it also affects the
educational organisations management (Hung et al., 2015; Joo et al., 2016). Hectic
workload and high demand of communication with students cause emotional stress,
exhaustion, burnout, and poor recovery to the educators which can be described as
emotional health problems of educators teaching online (EU-OSHA, 2018; Gluschkoff et
al., 2016; Li, & Wang, 2020; OECD, 2020).

2.5.5. Cognitive Ergonomic Factors

Cognitive ergonomics was concerned with mental processes, such as perception, memory,
reasoning, and motor response, as they affect interactions among humans and other
elements of a system. Cognitive ergonomics also focuses on the psychological
characteristics of work (Choppin et al., 2018; Hollnagel, 1997). Cognitive ergonomics
involves identifying, interpreting, and processing information by an individual (Attwood
et al., 2004) and includes perception, learning, ability to memorise, problem-solving, and
motivation (Jansz, 2011). Cognitive ergonomic factors that were reported as impacting
educators teaching online included having insufficient knowledge of the university
policies, procedures, the usage of modern technologies, and online educational tools (Jansz
etal., 2016). Even experienced university educators had difficulty with some of the online
documents they had to complete, particularly when links or formatting did not work
properly (Jansz et al., 2016).

The cognitive ergonomic factor that took up the most time for educators was helping
students who were studying fully online to understand what they needed to do, particularly
for their assignments, sometimes educators had to go over the information many times
before students understood. Students misunderstanding what to do created extra work for
the educators as they had to correct the misunderstandings that students shared with each
other (Jansz et al., 2016). The implications for how course materials can support teachers
in designing and endorse responsive and interactive instructions can be considered using

cognitive ergonomic strategies including decision making in complex environments where
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controlling dynamic events like mathematics lessons can be difficult (Gonzalez et al.,
2017). The number of cognitive resources required throughout an activity, from competing
means, can impact the cognitive workload load which can undermine performance
(Engstrom et al., 2017). Online educators may have trouble in dealing with the information

flow in dynamic environments (Leaver & Reader, 2016).

The most common ergonomic factors that affects the online educators were cognitive
ergonomic factor as stress and cognitive workload (Garcia-Gonzélez et al., 2020). Stress
occurred with educators being new to using online teaching technology i.e., technostress
(Garcia-Gonzalez et al., 2020) resulting from the sudden shift in mandatory use of
information and communication technology (ICT). Technostress generally is an
adaptability problem; educators can feel technostress when they are required to deal with
new rapidly changing computer-mediated communication (Chou & Chou, 2021). The most
common symptom of technostress is the failure to concentrate on one problem, petulance,
and a feeling of loss of controlling power (Ibrahim et al., 2007). The factors contributing
to technostress include techno-overload, techno-invasion, techno-complexity, techno-
insecurity, and techno-uncertainty (Fuglseth & Sgrebg, 2014; Li & Wang, 2021; Marchiori
etal., 2019).

2.5.6. Social Ergonomic Factors

This includes the communication and interaction between students, educators, and the
relationship with co-workers in the online environment. Answering emails from students
and other related personnel consumed a considerable amount of educators’ time in the
online teaching platform as online students generally had very minimum interaction
between fellow students preferring to directly communicate with their teachers rather than
their peers (Jansz et al., 2016). A variety of research studies (Chen et al., 2010; Coates,
2007; Laird & Kuh, 2005; Ma et al., 2015; Smith et al., 2005; Sun & Rueda, 2012) have
identified that online teachers have the most effect on student learning and have a

responsibility to assist with, and enable, student learning through effective communication.

Student-related factors are one of the most frequently mentioned reasons why educators
like to teach in an online environment. Online education offers more accessibility to higher

education for an additional diverse student population (Bolliger & Wasilik, 2009).
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Engaging students in a highly interactive communication among educator and students are
another motivating factor for the educator (Bolliger & Wasilik, 2009). Though, in some
instances, educators were concerned about the limited interaction with students (Bower,
2001) as they never meet the students face-to-face. Researchers have recognised a positive
link between teacher satisfaction and student performance i.e., the level of teacher
satisfaction is directly proportionate with level of student performance (Fredericksen et al.,
2000; Hartman et al., 2000).

Online teaching was very time consuming. Most of the time spent in online teaching was a
combination of one-to-one email, telephone conversations, discussion groups, chatroom
questions and answers through blackboard, and finally for some students giving time for
face-to-face conversation (Lazarus, 2003; Wickstrom, 2003). In the digital age,
communication is frequently through emails. Students’ e-mails/ question was sent at any
time which hampers educators’ time spent on research activities and even personal life.
Studies suggested that the online educator devoted substantial amount of time to provide
technical support to the students (Lee & Busch, 2005; Santilli & Beck, 2005). In online
learning, some students become more demanding and expect immediate responses to their
questions and assignments which impacts online educators’ workloads. Online educators
complained about requiring increased time to manage e-communication 24/7, which was
difficult for many staff (Lukasiewicz-Wieleba & Romaniuk, 2022). Social factors
identified as supporting online educators included having supportive co-workers and good
communication that enabled relationship building between students and online educators
that facilitated the provision of a higher standard of education and student satisfaction with

their learning outcomes (Jansz et al., 2016).

The key factors behind using online teaching and learning were to improve access to
education and training, and the effectiveness of learning and teaching, as well as to improve
the cost effectiveness of education (Panigrahi et al., 2018). Online teaching and learning
along with face-to-face traditional teaching and learning was effectively used both in
industry, and academia with progressive outcomes (Chang, 2016). The table 10 below
summarises the effects of ergonomic factors on online educators identified in the published

literature reviewed.
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Table 9

Positive effects of online teaching

Categories

Sub-categories

Ergonomic factor

1.1 Educator & Student satisfaction
e Bollinger & Martindale, 2004
Bolliger & Wasilik, 2009
Chen et al., 2020

Harsasi & Sutawijaya, 2018
Liaw, 2008

Lin, Lin, & Laffey, 2008
Palloff & Pratt, 2013

Panda & Mishra, 2007
Papillion & Aaron, 2017
Simonson et al., 2009

Tang et al., 2018

e Improves retention of
students

e Encourages and provides
professional development
opportunities and research
and partnership prospects
with colleagues.

e  Offers lifelong learning
opportunity.

e Cognitive
e Organisational

1.2 Cost-effectiveness.

o Bartley & Golek, 2004
e Dykman & Davis, 2008
e Nguyen, 2015

e Avoid traveling expenses.
e  Using existing network and
platform

e Organisational

1.3 Flexible teaching and convenience.
Cantoni et al., 2004

Daymont & Blau, 2008

Kock et al., 2007

Panigrahi et al., 2018

Wild, 2002

e Flexible teaching hours as per
educators’ convenience
e Anywhere, any time

e Organisational

4 Diversity.
Eshet-Alkalai & Geri, 2007
Coppola et al., 2002
Guri-Rosenblit, 2005
Wong et al., 2019

e Using multimedia platform
e Auvailability of both digital
and hard copy of the material

e Organisational

5 Developing student participation. e  Support from educator e Social
Akimanimpaye & Fakude, 2015 e  Sharing information e Cognitive
Andrew et al., 2015 e Mentoring

e Active involvement
Gossenheimer et al., 2017 e  Take responsibility for
Hsu & Hsieh, 2014 learning.
Leite Funchal Camacho et al., 2016 e Increased Student
Matlakala et al., 2013 connectivity
Rogo &Portillo, 2014 e Independent learning
Salyers et al., 2014 o  Self-efficacy
Sheringham et al., 2016
Telford & Senior, 2017
6 Problem-solving skills/ Soft skills. e Improved critical thinking e Cognitive

Cantoni et al., 2004
Nygren et al., 2019
Hakkinen et al., 2017
Hsu & Hsieh, 2014

[ ]
[ )
[ )
[ )
1.
(]
(]
(]
]
1.
L]
]
e Furnesetal., 2018
]
]
]
L]
L]
L]
L]
L]
1.
(]
(]
]
]
e Matlakala et al., 2013

skills.
e Attainment and retention of
knowledge

1.7 Easy to update.
e Cantoni etal., 2004
e Davisetal., 2019

e Organisational

1.8 Timesaving.
e Ramya & Variyar, 2020

e Organisational

1.9 Communication.
e Coppolaetal., 2002

e Social
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Categories

Sub-categories

Ergonomic factor

1.10 The most lenient teaching environment.
e Ramya & Variyar, 2020

e Organisational

1.11 Multisensory.
e Ramya & Variyar, 2020

e Cognitive

1.12 Supplementary digital instructional tools.

e Ramya & Variyar, 2020

e Organisational

1.13 Forming a favourable environment for ¢ Non-threatening e Social
learning e  User friendly
e  Akimanimpaye & Fakude, 2015 e Creating a presence by
Andrew et al., 2015 adopting a correlation with
Duetal., 2013 students
Nygren et al., 2019
Smith & Crowe, 2017
.14 Developing computer literacy skills e Compulsory use of computer e Cognitive

Akimanimpaye & Fakude, 2015
Davies et al., 2015

Dery et al., 2016

Holland et al., 2013

.15 Improving accessibility of education
Gossenheimer et al., 2017
Rogo & Portillo, 2014
Salyers et al., 2014
Schaffer et al., 2016

Distant/remote areas
Geographically diverse areas

e Organisational

.16 Incorporating the theory-practice gap
Agrawal et al., 2016
Furnes et al., 2018
Gardner et al., 2016
Holland et al., 2013
McCutcheon et al., 2015
Rogo & Portillo, 2014
Schaffer et al., 2016
Sheringham et al., 2016

® 6 o o o o o o |0 o oo oo |06 o oo © |0 o o o

Extensive opportunities to
monitor the display
practical skills

Assimilates knowledge and
skills

o Cognitive

Note: Adapted from “Effective online teaching and learning practices for undergraduate

health sciences students: An integrative review”, by E. van Rensburg, 2018, International

Journal of Africa Nursing Sciences, 9(2), 73-80.

(https://doi.org/10.1016/j.ijans.2018.08.004). Copyright 2018 Elsevier.

The literatures identified that factors facilitate effective online teaching were mostly related

to organisational, secondly cognitive, and thirdly social ergonomic factors.

A small unpublished pilot study was carried out with seven tutors, who taught architecture

online, one lecturer from the School of Education and one lecturer from the School of

Public Health who provided online university student education (Jansz et al., 2016). The

ergonomic factors identified in this study that facilitated and that hindered the effectiveness

of online teaching are described in table 10:
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Table 10

Ergonomic factors affecting online educators positively and negatively.

Factor

Facilitate online teaching

Hinder online teaching

Physical

Height adjustable desk, chair, computer Nonadjustable chair, desk

screen & comfortable to use.

Desk with adequate workspace.
Enough room to store teaching
materials.

Task variation to prevent repetitive
strain injury.

Incorrect height of computer screen
Inadequate resources storage space
Repetitive work without a break

Environmental

Adequate light.
Comfortable temperature.
Comfortable humidity.
No glare.

Adequate ventilation.
Adequate room space.

Noise in shared office.

Constant machinery noise through office
wall.

Inadequate ventilation.

Organisational

Professional development
opportunities.

Providing grants to allow research into
improving teaching.

Lack of time for teaching, marking
student assignments, marking moderation,
student communication, and
administrative work taking longer than
allowed in the university workload
model.

Cognitive

Explanation of university procedures
and how to use electronic tools by co-
workers.

Having the person teaching the unit
also mark all student assignments so
that this person has more
understanding of each student’s
learning requirements.

Lack of understanding by new sessional
staff of:

university procedures.

how to use Blackboard.

how to use Turnitin.

On campus staff members’ understanding
of electronic documents that had technical
problems.

Some students were unsure of how to use
electronic tools, and this required
additional teaching time to explain.

Some students needed face to face or
additional explanation for what to do for
their assignments which took additional
teaching time.

Some students needed to submit a draft
assignment for review to ensure that they
understood what to do for their
assignment. This took additional teaching
time.

Some students struggled to learn online,
and their learning style was better suited
to on campus teaching. This decreased
student satisfaction with online learning
which made it difficult for the educator to
meet student learning requirements.
Despite well-organized Blackboard unit
structure and materials, some students
still misread terms and concepts, putting
more demands on the educator.

Social

Emails facilitated student learning as
the educator was able to provide
individual student assistance with
learning.

Supportive co-workers.

Answering emails took time and
prevented the educator from completing
other work.

While social media, such as Facebook or
Ning, helped students to build their
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Factor Facilitate online teaching Hinder online teaching

Good communication enabled community of sharing there were
relationship building between students  problems such as students contradicting
and online educators that facilitated the staff members’ instructions and advice on

provision of a higher standard of assessment matters.

education and student satisfaction with ~ When student numbers attending
learning outcomes. Collaborate sessions were low, this
Some staff members participate in caused a problem for teaching staff

social media activities to build better members to effectively collaborate with
relationship understanding of the needs students in teaching and learning.

of the students and to find ways to

bring students to participate in formal

online sessions.

Note: From How do ergonomic factors affect perceptions of student learning? An
exploratory study involving online students (p. 183-184), by J. Jansz, R. Walker and J. Bay,
2016, Curtin University. Copyright 2016 Curtin University.

Physical constraints faced by students such as poor internet speeds, lack of good interfaces,
in particular graphic interfaces such as sketch pads and tablets for architectural students,
increased online teaching time. The seven Tutors and two lecturers all found that they were
provided with good physical ergonomic factors that facilitated their online teaching work.
Online educators also reported having good interactions with students as a social
ergonomic factor and this made their work seems rewarding. Except for noise, which
hindered online teaching, other environmental ergonomic factors like adequate light, a
comfortable room temperature and adequate ventilation facilitated online teaching work.
The major social ergonomic factor that facilitated online teaching was having supportive
co-workers, particularly when there were cognitive ergonomic problems with using new
technology for online teaching. Educators that had continuing employment were able to
apply for research grants and other organisational support that was not available to the
tutors to facilitate their online teaching (Jansz et al., 2016).

There were barriers to online teaching and learning for educators as not all students willing
to engage in online learning (Yosuf & Zaini, 2007), especially those who study courses
that required a face-to-face environment, such as engineering. According to Musingafi et
al. (2015) challenges faced by the online educators could be situational, epistemic,
philosophical, psychological, pedagogical, technical, social, and/or cultural (Musingafi et
al., 2015). Attitudes and perceptions of educators could also act as a barrier in the online

teaching and learning environment. Other barriers described by Muilenburg and Berge
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(2005) including administrative matters, social communication, academic and technical

proficiencies, inspiration, time, limited access to resources, and technical difficulties. Other

barriers can be unfamiliar roles and responsibilities of the educators new to the online

environment, limited technical assistance, high degrees of technology dependence, and low

student performance and satisfaction (Bolliger & Wasilik, 2009; Simonson et al., 2009).

Some of the ergonomic factors related barriers of online teaching and learning which

affects negatively identified in the published literature reviewed were mentioned below in

table 11 (Panigrahi et al., 2018).

Table 11

Online teaching barriers and ill-health effects.

Categories

Causes

Ergonomic Factor

2.1. Musculoskeletal Disorder
Argus & Paasuke, 2022
Bergquvist et al., 1995a, 1995b
Demure et al., 2000

Faucett & Rempel, 1994
Ferreira et al., 1997

Goode et al., 2019

Hales et al., 1994

Harithasan et al., 2022

James et al., 2018

Marcus and Gerr, 1996

Yu & Wong, 1996

Prolonged sitting in one place
Bad Posture
Incorrect setup of workstation

Physical

2.2. Computer Vision Syndrome
Abdelaziz et al., 2009

Atenico, 1996

Harithasan et al., 2022

Long hours working with computer

Physical

2.4. Environmental effect

Surrounding Noise

Environmental

Aries et al., 2010 Temperature

de Korte et al., 2015 Light

Galasiu & Veitch, 2006 Ventilation

O’Brien & Gunay, 2014

Sahin et al., 2014

2.5. Acceptance Attitudes Social

Willett et al., 2019

2.6. Problems with the interface
Davis et al., 2019

Freire et al., 2012

Hillman et al., 1994

Moore, 1989

Swan, 2004

Lack of infrastructure

Organisational

2.7 Problems with interaction
Chickering & Gamson, 1987
Freire et al., 2012

Garrison & Shale, 1990
Moore, 1989

Student-student interaction
Student-teacher interaction
Student-content interaction

Social

2.8 Problems with Usability
Emang et al., 2017

Unavailability of internet

Organisational
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Categories Causes Ergonomic Factor

Freire et al., 2012

2.9 Initial set up and ongoing cost Getting software and hardware Organisational
Cantoni et al., 2004 Maintenance

Carr, 2001 Training

2.10 Technology misuse Problems with understanding Cognitive
Greenberg, 1998 technology

Palloff & Pratt, 2013

2.11 Special technological skill Limited computer training Cognitive
requirement Lack of developmental training and

Ateyaetal., 2015 support of educators teaching blended

Cantoni et al., 2004 courses

Davies et al., 2015
Kowalczyk, 2014
Lam et al., 2016

2.12 Interaction between peers and Lack of physical interaction Social
teachers

Cantoni et al., 2004
Junaidu, 2008

Mansor & Ismail, 2012
Van Rensburg, 2018

2.13 Unavoidable interruption Technical problems Organisational
Ramya & Variyar, 2020 Inconsistent power supply
2.14 Minimal interaction in class Not joining or leave in between classes ~ Social

Abrami et al., 2011
Dauvis et al., 2019

2.15 Interacting limit. Limited access Organisational
Harithasan et al., 2022
Van Rensburg, 2018

2.16 Distraction and Inconvenience Children or other family members while Social
Ramya & Variyar, 2020 working from home
2.17 Change of role Playing multiple roles Cognitive

Desai et al., 2008

Fetherston, 2001

Hardy & Bower, 2004

Koehler & Mishra, 2009

Martin, Budhrani, Kumar & Ritzhaupt,
2019

Smolin & Lawless, 2003

Note: Adapted from “Effective online teaching and learning practices for undergraduate
health sciences students: An integrative review”, By E. van Rensburg, 2018,
International Journal of Africa Nursing Sciences, 9(2), 73-80.
(https://doi.org/10.1016/j.ijans.2018.08.004). Copyright 2018 Elsevier.

The literatures identified that factors act as a barrier to effective online teaching were
mostly related to social, secondly organisational, and thirdly cognitive ergonomic factors.

The educators were also affected by physical and environmental ergonomic factors.
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2.5.7. Section Summary

This section describes all five physical, environmental, organisational, cognitive and social
ergonomic factors. Having the knowledge of ergonomic factors and how they can impact
on an individuals’ effectiveness while teaching online, provides better option to study the
problem and rectify the problem. Once the rectification method has been implemented to
reduce any ergonomic factor issues, it will directly improve the efficiency of the educators
teaching online. There were a very few publications found which studied online educators’
experiences and none were identified related to how ergonomic factors affected academics
teaching minerals and mining engineering online. This research was conducted to address

this gap in knowledge.
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Figure 2
Ergonomic factors that facilitate online teaching
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Figure 3
Ergonomic factors that are a barrier to online teaching.
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2.5.8. Chapter Summary

This chapter commenced by describing the literature review methodology. The next section
provided the history and gradual transformation of educational methods, pedagogy, and
documents how the COVID-19 pandemic affected traditional teaching and forced a to shift
to online teaching worldwide to cope with the pandemic isolation requirements. Section
three focused on reporting on how the educators’ employment types influenced educators.
The comparison of the ergonomic factors that affected the online tertiary educators
teaching engineering or other subjects were discussed in section four. The last literature
review section focused on reporting on physical, cognitive, organisational, social and
environmental ergonomic factors that facilitate the work of educators teaching online as

well as those that hinder the work of these educators.

The next chapter describes the methodology used for analysing the data collected for to

evaluate of tertiary educators’ perceptions of online teaching related ergonomic factors.
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3. METHODOLOGY

3.1. Introduction

This chapter outlines the specifics of the methodology and design adopted for conducting
this research based on the specific objectives to be met and the variables selected for the
study. In addition, it discusses the mixed methods approach and the current research design,

prior to providing a summary, as illustrated in the following flow chart.

Figure 4
Mixed method approach

Mixed Method Current Research Chapter Summary
Rationale - Concurrent embedded
Mixed Method ixed methods desi
Study Design mixed metnoas design

Quantitative

Quialitative

3.2. Mixed Methods Approach

The mixed research methodology can be defined as “research in which the investigator
collects and analyses data, integrates the findings and draws inferences using both
qualitative and quantitative approaches or methods in a single study” (Tashakkori &
Creswell, 2007, p. 4). This research methodology utilises both quantitative and qualitative
approaches to reduce the constraints of one method while strengthening the powers of
another. Thus, the value driven from the mixed methodology was the combination to
strengthen the research results, creating a more comprehensive understanding of the

phenomenon under study (Creswell & Clark, 2011).
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The mixed methods approach not only collects and analyses data separately, but also helps

to integrate various predictors and perspectives of risk (Miller & Crabtree, 2005).

Generally, it has been recognised that the combination of quantitative and qualitative
research approaches has greater benefits (Greene et al., 1989). The following five rationales

were recognised in support of adopting mixed methods approach by researchers:

Triangulation — The results identified from one method confirm the findings from the

other approach (Greene et al., 1989).

e Complementary — The outcomes originated from one method are used to elaborate and
validate the outcomes from the other method (Hanson et al., 2005).

e Development — The results originated from one method are used to develop or update
the other phase of the study, specifically in the perspective of developing the study
instrument (e.g., the findings of quantitative dataset being used to design the qualitative
questionnaire) and sampling (Hanson et al., 2005).

¢ Initiation — A specific approach is used to show the contradictions and inconsistencies
from the results of the other method (Hanson et al., 2005).

e Expansion — The extent and intensity of the research can be widened using another

method for varying the factors of inquiry (Greene et al., 1989).

3.3. Research Paradigm

It is important for the researcher to declare their philosophical position while adopting
mixed methods research approach, reflecting that data collection and analysis were not the
main purpose but interpreting the results were similarly important (Wong & Cooper, 2016).
The development and nature of knowledge describes the concept of research philosophy
(Bahari, 2010). A research paradigm is defined as an ethical perspective or a predominant
philosophical/shared acceptance which affects the knowledge being researched and the
approach followed to collect the evidence that is interpreted (Broom & Willis, 2007).
Numerical data is collected in quantitative research to analytically recognise the
phenomenon of interest, the knowledge gain is created on the paradigm of positivism
(Creswell, 2009). Positivists consider that actuality is constant, and that actual facts
achieved through scientific experimentation (Wong & Cooper, 2016). The results and
identified risk factors are strictly chosen and regulated, before establishing the relationship
between them. Capturing and analysing these variables are always the main interests of
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quantitative researchers. The researcher chooses which form of approach and analysis and
which variables should be investigates to get the best answer to the research questions, and

get credible empirical outcomes (Creswell, 2014).

In qualitative approach, non-numerical (i.e., descriptive) data are collected and the
knowledge gained is supported by a constructivist paradigm (Creswell, 2003; Wong &
Cooper, 2016). The descriptive data is collected from the individuals who have experienced
the fact and indicated their desire to provide deeper insights into it (Yilmaz, 2013). The
analysis of the descriptive data is managed by the perceptions of reality of the participants
and the interpretative eye of the researcher (Wong & Cooper, 2016).

In mixed methods research studies both quantitative and qualitative approaches were
combined to be able to attract the strengths of both approaches and offers an innovative
approach which can be used to address contemporary issues (Fetters et al., 2013).

3.4. Mixed Methods Design

When a researcher adopts a mixed methods approach, identifying the types of design
suitable for the research problem were required inclusive of the rationale for the selection.
In this regard, Creswell (2003), identified five mixed methods design typologies that
researchers can use when answering research problems necessitating a combination of

quantitative and qualitative approaches as described in table 12.
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Table 12
Types of mixed methods designs

Mixed Methods Design Descriptions

Sequential Explanatory Design First the quantitative data collection and analysis occurs,
then the qualitative data collection and analysis. The
guantitative analysis gets the priority, then the two datasets

are combined at the interpretation stage.

Sequential Transformative Design  In this design, both datasets are collected and analysed
independently; during the interpretation stage the
integration takes place. The priority can be given to either
qualitative or quantitative approach.

Concurrent Triangulation Design Equal priority is given to both quantitative and qualitative
approach while collecting and analysing the dataset to
check, validate and authenticate the findings. Assimilation
happens at the interpretation stage of the study.

Concurrent Nested (Embedded) Both datasets are collected and analysed concurrently in
Design this design. Though, a leading method leads the entire
research, which means that primary questions were
answered by one method and the secondary questions were
answered by the other method. Either combine the both
datasets and side-by-side display both the findings,

specifically for the separate questions.

Concurrent Transformative Design  Under this strategy, the quantitative and qualitative datasets
are collected at once, and equal or unequal priority is given
to either of them. Incorporation generally occurs at the
analysis stage, but sometimes it can be done at

interpretation stage.

Note: Adapted from Research design: Qualitative, quantitative and mixed methods
Approaches (2nd ed.), by J. Creswell, 2003, SAGE. Copyright 2003 SAGE Publications.

3.5. Research Design

This research has been conducted using a convergent parallel mixed methods design. The
convergent-parallel approach is a synchronised method and comprises the instantaneous
collection of qualitative and quantitative data, then these multiple data sources are

combined and evaluated with each other (i.e., eventually the two methods are merged).
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This approach requires the collection of different but complementary data on the same
experiences. Hence, it is used for the joining and consequently clarifying the quantitative
and qualitative data. This approach is also described as the concurrent triangulation design
(single-phase) since the data collection and analysation are done individually but at the
same time (Edmonds & Kennedy, 2017). This research methodology utilises both
quantitative and qualitative approaches to reduce the constraints of one method while
strengthening the powers of another. Qualitative analysis method was used for the Focus

group study.

3.6. Phase 1

3.6.1. Qualitative Approach

The primary objective of using qualitative analysis had always been to help provide a
thorough understanding about participants’ experiences of why the phenomenon of interest
occurred in the first place (Roberts, 1997), i.e., the focus was placed on the consequences
gained by the participants at the receiving end of the phenomenon (Al-Busaidi, 2008). The
qualitative data in the form of comments and the answers to open ended questions were
pursued in this part of research to gain the opinion into the effect of ergonomic factors on
online educators. This was achieved by answering research questions 1 and 2.

3.6.2. Research Setting & Scope

The target populations were the educators of universities form all over Australia as well as
universities worldwide who teach online. The sampling frame included online educators
from Universities of Australia, some universities of USA, Europe, India, Middle east,

Singapore, and Africa.

3.6.3. Data collection procedure

A Focus group analysis was conducted to gain in depth knowledge on the perceptions of
which ergonomic factors facilitates and which hinders the effectiveness of online teaching
for online educators; the causal relationship between the years of online teaching

experience and the subjects taught (engineering/non-engineering) with the perceived
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positive or negative effect of ergonomic factors on online educators. Thematic analysis

method was followed to analyse the focus group data.

3.6.4. Focus Group Methodology
3.6.4.1. Introduction

Focus Group discussions are commonly used as a starting point of the qualitative research
approach to obtain an in-depth understanding of the issues and this method aims to collect
data from a deliberately chosen group of individuals. A Focus Group can be defined “as a
group of individuals selected and assembled by researchers to discuss and comment on,
from personal experience, the topic that is the subject of the research” (Powell & Single,
1996, p 1). The Focus Group interview is a qualitative method for data collection.
According to Denscombe (2007), “Focus Group consists of a small group of people,
usually between six and nine in number, who are brought together by a trained moderator
(the researcher) to explore attitudes and perceptions, feelings and ideas about a topic”
(p.115). The Focus Group interview delivers in a relatively homogeneous group of
participants to discuss their opinion of experiences on the questions asked by the
interviewer (Dilshad & Latif, 2013). According to Krueger and Casey (2000), a Focus
Group offers “a more natural environment than that of an individual interview because
participants are influencing and influenced by others- just as they are in real life” (p.11). It
is recommended by some researchers to use Focus Group discussion in the conception of
questionnaires. Focus Group can help in constructing the questionnaire by providing in-

depth knowledge as participants are very familiar with the topic (Freitas et al., 1998).

Focus Group research entails organised discussion of a set of questions with a particular
group of individuals to acquire their experience and views on a topic. Additionally, in group
interviews participants gets the opportunity to discuss mutually normative assumptions
which are generally unstated, thus able to unfold complicated motivations and behaviours
(Bloor et al., 2001; Morgan & Krueger, 1993). Focus Group interview/discussion helps to
obtain several perspectives about the same topic (Gibbs, 1997). A Focus Group can be
defined as a small group of individuals with a common interest or characteristic assembled
by a moderator, who will use the interactions of the group to gain in-depth information
about a specific subject way (Gibbs, 1997; Lewis, 2000; Marczak & Sewell, 2006). As

stated by Krueger and Casey (2000), the objective of Focus Group is to stimulate a relaxed
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ambiance of revelation where an individual can share their ideas, experiences, and attitudes

about a specific topic.

3.6.4.2. Development of Focus Group Questions for data collection.
Focus Group interview questions were developed based on a comprehensive review of
published literature related to online teaching and the COVID-19 pandemic. The
comprehensive literature review helped to achieve content validity. The details of the
literature used for each question were listed in the following table 13.

Table 13
Published literature that informed focus group questions.
Question Name of Article Author/s Year Publisher

1 Please share with the group your employment position, type of employment, number,
and type of units of study that you teach online.

2 What engages you most in teaching in an online teaching and learning environment? If
none, what are the relevant ergonomic factors that might have caused this?
Award-winning faculty online Martin, F., 2019 The Internet and
teaching practices: Course design,  Ritzhaupt, A., Higher Education
assessment and evaluation, and Swapn K. S., &
facilitation. Budhrani, K.

3 Do you come across any problems with teaching mining and metallurgy in an online

environment? If yes what are these problems?
Challenges in the online Rasheed, R. A., 2020 Computers  and
component of blended learning: A Kamsin, A., & Education
systematic review Abdullah, A.

4 Do you find that available software and technologies influences your online teaching

practice, assessment development, student engagement or anything else? If so, what are
the advantages and disadvantages that you have found with technology and software in
online teaching?

Virtual learning environments as Johannesen, M., 2012 Computers  and
socio-material agents in the Erstad, O. & Education
network of teaching practice. Habib, L.

5 Physical ergonomic factors are related to human anatomical and anthropometric

measurements. Examples include having a comfortable chair, enough room to do your
teaching work, a desk and a computer to use that is at an appropriate height. Are there
any physical ergonomic factors that affect your online teaching? If so is the effect good
or bad? Explain why.

How do Ergonomic Factors Affect Jansz, J., Walker, 2018 World Safety
Perceptions of Student Online R., Bay, J., Paudel, Journal
Learning in Tertiary Education? N., Swapan, A. Y.,
& Smith, R.
6 Environmental ergonomic factors are related to your teaching environment. Examples

are the noise, lighting, workplace temperature and ventilation in your teaching
environment. Are there any environmental ergonomic factors that affect your online
teaching? If so is the effect good or bad? Explain why.

How do Ergonomic Factors Affect Jansz, J., Walker, 2018 World Safety
Perceptions of Student Online R., Bay, J., Paudel, Journal
Learning in Tertiary Education? N., Swapan, A. Y.,

& Smith, R.
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Question Name of Article Author/s Year Publisher

7 Organisational ergonomic factors are those that are controlled by the University.
Examples are allotted time for updating the materials, marking the assignments and
providing feedback using Blackboard. Are there any organisational ergonomic factors
that affect your online teaching? If so is the effect good or bad? Explain why.

How do Ergonomic Factors Affect Jansz, J., Walker, 2018 World Safety
Perceptions of Student Online R., Bay, J., Paudel, Journal
Learning in Tertiary Education? N., Swapan, A. Y.,

& Smith, R.

8 Cognitive ergonomic factors are related to how you think and process information.
Examples are if you know and understand all university policies and procedures,
Blackboard, Turnitin, and online educational tools. Are there any cognitive ergonomic
factors that affect your online teaching? If so is the effect good or bad? Explain why.
How do Ergonomic Factors Affect Jansz, J., Walker, 2018 World Safety
Perceptions of Student Online R., Bay, J., Paudel, Journal
Learning in Tertiary Education? N., Swapan, A. Y.,

& Smith, R.

9 Social ergonomic factors are related to your interaction with other people. Example are
the opportunities for collaborating with students and co-workers in your online teaching
and all communication. Are there any social ergonomic factors that affect your online
teaching? If so is the effect good or bad? Explain why.

How do Ergonomic Factors Affect Jansz, J., Walker, 2018 World Safety
Perceptions of Student Online R., Bay, J., Paudel, Journal
Learning in Tertiary Education? N., Swapan, A. Y.,
& Smith, R.
10 Are you involved in supervision of online research students? If so please describe any
ergonomic factors that affect your online teaching of research students.
Cross-Cultural ~ Supervision in  Yang, F. H., 2018 Cognitive and
Cognitive-Behavioural Therapy: A Dobson, K., Li, Bahavioural
Case Study X.M., Hennebury, Studies
A., Gao, Y., Xin-
Feng Tang, M., &
Qi, L.
11 What differences have you found between traditional class room teaching and online
teaching in the areas of course materials, assessment methods, and support from co-
workers, and any ergonomic factors?
Implications for academic Bezuidenhout, A. 2015 Distance
workload of the changing role of Education
Distance educators
Four key challenges to the design Boelens, R., Wever, 2017 Educational
of blended learning: A systematic B.D., & Voet, M. Research Review
literature review

12 In the online teaching environment what helps you to teach most effectively and why?
Effective pedagogical practices for Bailey, C. J., & 2009 The Internet and
online teaching: Perception of Card, K. A. Higher Education
experienced instructors

13 Describe any barriers you have experienced in online teaching and why these were

barriers. If you did experience a barrier how did you overcome this barrier?

Work organisation is significantly Ferreira, J., 1997 American Journal
associated with upper extremities Conceicao, G., & of Industrial
musculoskeletal disorders among Saldiva, P. Medicine

employees engaged in interactive
computer-telephone tasks of an
international bank subsidiary in
Sau Paulo, Brazil.
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Question Name of Article Author/s Year Publisher

Online learning: Adoption, Panigrahi, R., 2018 International
continuance, and learning Srivastava, P.R., & Journal of
Outcome — A review of literature.  Sharma, D. Information
Management
14 What are the most important factors you would recommend are required to enable you
to teach successfully in the online teaching and learning environment?
15 Is there anything else that you would like to tell about your online teaching experiences?
Question  Exploring Chinese faculty Dai, X. 2014 Doctoral
Model perceptions of quality standards for dissertation
1to 15 online education
A Practical Guide to Focus-Group Breen, R. L. 2006 Journal of
Research Geography in
Higher Education,
Designing and Conducting Focus Krueger, A. R. 2002 University of
Group Interviews Minnesota

The first question of the 15 Focus Group questions consisted of asking participants for their
employment position, type of employment, number, and type of units of study that they
teach online. This was asked to enable participants’ answers to be analysed against their
demographic details. The rest of the 14 open-ended questions were asked to be able to
develop the questionnaire to answer the research aim and objectives. See Appendix 7 for

the focus Group questions asked.

3.6.4.3. Focus Group discussion methods.

Seven types of focus group discussion platforms were identified including digital varieties

to utilise the growth in online platforms as listed in table 14.
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Table 14
Types of Focus Group

Types of Focus Group

Description

Single Focus Group

This method was identified as the most common traditional type
of focus group discussion method (Morgan, 1996), which allows
an interactive discussion on a specific topic with a group of

participants in one place.

Two-way Focus Group

In this method, two groups are involved within which one group
will be actively involved in the discussion, whereas the other
group will observe the discussion of the active group (Morgan,
1996; Morgan et al., 1998). Generally, in this case, the moderator
and the observing group will observe and note the interactions,
discussions, and body language of the participants of active group

without being visible

Dual moderators Focus Group

In this method, the Focus Group discussion includes two
moderators operating together, where each moderator will
perform a different role within the same focus group (Krueger &
Casey, 2000). This division of roles should lead to a smooth
evolution of the discussion and guarantee that all required topics

are covered.

Duelling moderators Focus Group

This type of Focus Group is conducted as a debate session where
two moderators purposely posed themselves on opposite sides of
the topic (Krueger & Casey, 2000). It is believed that this type of
discussion helps to achieve in-depth revelation of information
and/or data (Nyumba et al., 2017).

Respondent moderators Focus Group

Researchers recruit some of the participants in the focus group to
act as a moderator temporarily. Having the moderator as a part of
the group may influence the dynamic of the group to provide more
varied and honest responses from the other individuals of the

group (Nyumba et al., 2017).

Mini Focus Group

This type of Focus Group is chosen when the researcher faces a
difficult situation to reach some or all the participants at one
particular time, but the research design requires all of the
participant’s inputs. In this circumstance, the researcher convenes
a small group of between 2 to 5 participants (Nyumbaetal., 2017).
This type of group is generally composed of individuals with a

high level of expertise in certain fields (Nyumba et al., 2017).

Page | 71



Types of Focus Group Description

Online Focus Group Online Focus Group are not an entirely different type of focus
group discussion. Rather it is a focus group that is conducted
digitally via the internet using WebEx call, conference call, chat
room, or another online audio/video means (Nyumba et al., 2017)
as a variation to the traditional methods of in-person discussions.
Online focus groups display an impression of vitality, innovation,
and effectiveness that surpasses traditional problems of face-to-
face focus group discussions (Edmunds, 1999). But these are only
available to participants having Internet access and are
comfortable using these types of platforms, however, there can be
a risk of losing non-verbal data due to poor or loss of internet

connectivity (Dubrovsky et al., 1991).

Note: Adapted from “The use of focus group discussion methodology: Insights from two
decades of application in conservation,” by T. Nyumba, K. Wilson, C. Derrick, and N.
Mukherjee, 2018, Methods in Ecology and evolution, 9(1), 20-32.
(https://doi.org/10.1111/2041-210X.12860). Copyright 2018 by John Wiley & Sons Ltd

For this research, due to COVID-19 infection control distancing requirements, the
researcher chose to conduct the online mini—Focus Groups discussion. This was an
appropriate platform to use as the research was related to online teaching, so all Focus
Group participants were experienced in using online platforms. The Focus Group
discussions were conducted during the 2" week of November 2020. This was a busy time
of the semester for all the academics, so it became very challenging for the researcher to
get six academics in a single timeframe, resulting in the researcher deciding to use a
combined method for the focus group discussion. Thus the ‘mini-focus group’ method was
combined with online focus group discussions. This decision was made by the researcher
to obtain a rich quality of data by conducting several mini-focus group discussions
(O’Brien, 2003) with expert educators rather than having 6 members in each focus group.
The researcher interviewed the participant educators using four mini-focus group
discussion sessions via WebEx video calling facility with three participants in each group.
The participants of two mini-focus group were ‘experienced’ educators who had taught
online for three or more years and the participants of the other two mini-focus group were
‘less-experienced educators’ who had taught online for less than three years and most of
these participants only began online teaching when a COVID-19 lockdown commenced in

March 2020 when students and educators were not allowed on campus.
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3.6.4.4. Focus Group participant selection

The focus group design process began with identifying the aim and research objectives of
the study. Based on the research objectives, a list of questions was prepared with the help
of information obtained through a systematic literature review. After gaining ethics
approval to proceed with the research an invitation was sent to prospective participants
who met the selection criteria. To recruit focus group participants an email invitation was
sent out to academics at one large Australian University. The invitation emails for
participating in focus group, Pilot study and main study are included in Appendix 2. The
focus group information letter is included in Appendix 3. The Pilot study information letter
is included in Appendix 4. The information letter for main study is included in Appendix
5. The consent form, signed by each focus group member before participating in the study,
is included in Appendix 6. The interview was based on a list of written questions
(Appendix 8). All the focus group participants selected were academics with online
teaching experience. All 12 focus group participants worked at the same university. There
were two mini groups of participants with less than 3 years online teaching experience, and
two mini groups of tertiary educators with more than 3 years’ experience in online teaching.
Some participants did know each other, and this facilitated some lively discussions about

online teaching experiences.

3.6.4.5. Interview Technique and Focus Group Steps

An extensive and semi-structured online discussion was organised by the researcher with
open-ended questions. Open-ended question inspires the participants to provide more
detailed conversation (Doddy & Noonan, 2013), allowing the participants to explain and
justify if required. Semi-structured discussions are flexible, and the researcher can freely
ask for any clarification from any participants to gain more depth information and be able
to identify any issues which may arise during the discussion (Doddy & Noonan, 2013).
For these reasons, semi-structured open-ended questions were used for the Focus Group in
this study. Kvale (1996, p. 129) stated that “A good interview question should contribute
thematically to knowledge production and dynamically to promoting a good interview
interaction.” This was one of the most popular methods of data collection for qualitative
research and for preparing the open-ended questions the following guidelines were
documented by Doddy & Noonan, 2013.
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e Questions for semi-structured interviews or discussion can be associated with the
behaviour or experience of the participants.
e The expertise of participants in that specific topic

e Participants demographic background.

Copies of the focus group questions were sent to the participant educators before the focus
group meeting so that they were familiar with the questions to be asked and had time to
think about some points for their answers, particularly for the questions associated with the
5 ergonomic factors and for their online teaching work. All questions were asked according
to their specific order on the focus group question sheet. The researcher assured all the
participants that all their answers were valid and there was “no right or wrong answer”.
The researcher took additional notes of each participant’s comments and video recordings
of each of the focus group discussions for future references. All the notes and the
comments of each participant were transcribed into a word document. They were then sent
through email to each participant to check their own transcript for accuracy. This also
helped to obtain information for any missed or incomplete answers for specific participants

and assisted with ensuring the reliability and validity of each participant’s comments.

The participants were not mentioned by their name but were described as ‘FGP1’, ‘FGP2’,
etc., to hide the actual identity of each participant. Patton (2002) stated: “Interviews are
interventions. They affect people. A good interview lays open thoughts, feelings,
knowledge, and experience, not only to the interviewer but also to the interviewee” (p.
405). The researcher then revisited the answers of each participant educators to make sure
all the information was complete and ready for analysis. The thematic analysis was
performed with the use of NVivo 12 software to analyse the focus group data.

Both male and female participants participated in focus group discussion. The focus group
discussions were conducted online through Webex with discussions on ergonomic factors
that facilitated or hindered the provision of online teaching continued until participants felt
that they had told their stories, and no new themes were emerging (Calder, 1977; Krueger,
1994;Mason, 2010). The researcher gathered information on the topic from published
books, journals, news, conference papers, and another type of published sources but the

knowledge gained from focus group discussion was more practical knowledge that came
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from the real-life experiences of the focus groups’ participants as they have experience in

online teaching (Doddy & Noonan, 2013).
The focus group discussion involved four major steps. (1) research design, (2) data

collection, (3) analysis and (4) reporting of results (Morgan et al., 1998). The Figure 5,

below, represents the methodology followed for analysing the Focus group data.
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Figure 5
Flow chart of focus group Methodology

. /

e Defined the aim and objective of the study \
» Defined the purpose of the Focus Group

» Developed a list of key questions

» Applied for ethics approval

Identified and recruited participants

Identified suitable online platform for Focus Group

discussion J
K Pre session preparation included \

» Familarising with questions

» Familarise with WebEXx software

»  Sent meeting invitation

e Facilitation during meeting

»  Self-introduction

» Record the discussion with the participants consent for
future reference

» Making notes

» Concluding the discussion by acknowledging the
participants contribution

!

..

e Options used
»  Listing and ranking
» Defining Themes
» Entering data into NVivo Software
» Data analysis

e Wrote data analysis results
e Developed questionnaire based on Focus Group theme
results and literature review results.
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3.6.5. Focus Groups Data Analysis Method

Descriptive statistics of number and percent were used to analyse focus group question one
that asked for participants’ employment position, type of employment, number, and type
of units of study that they taught online. For questions 2 to 15 a qualitative analysis was
performed using an Interpretative Phenomenological thematic data analysis approach to
analyse the information provided by focus group participants. An Interpretive
Phenomenological Analysis is a qualitative approach that aims to “make meaning out of
lived experiences” (Philipsen et al., 2019, p. 46) and the meanings that participants attach

to these experiences (Tutleman et al., 2019).

The results of the Focus Group analysis assisted in developing the questions that were
included in the questionnaire to answer the research objectives. The analysis enabled the
quantitative variables to be contextualised (Creswell, 2014). The Qualitative data analysis
approach is commonly used to gain an in-depth understanding of the subject. This approach
aims to gain information from a deliberately selected group of individuals rather than from
a statistically delegated section of a wider population.

3.6.5.1. Interpretive Phenomenological thematic data analysis

The Focus Group interview results were analysed using the Interpretive Phenomenological
thematic data analysis (IPA) to determine the objectives of the research. This approach
helps to outline the ergonomic factors that contribute to facilitate and/or hinder the
effectiveness of online teaching in mining and mineral subjects and other subjects. IPA is
dedicated to the systematic evaluation of personal experience (Tomkins, 2017). The
objective of this approach is to understand individuals’ experiences, which can be
considered as the “main currency” of IPA research (Smith & Osborn, 2015). There are
several approaches available for conducting qualitative analysis, namely Qualitative
content analysis, Narrative analysis, Discourse analysis, Thematic analysis, Grounded
theory (GT), and Interpretative phenomenological analysis (IPA). The researcher chose to
use the most common IPA approach. Smith et al. (2009) stated that “IPA is a qualitative
research approach committed to the examination of how people make sense of their major
life experiences” (p. 1). Additionally, they highlighted that “IPA shares the views that
human beings are sense-making creatures, and therefore the accounts which participants

provide will reflect their attempts to make sense of their experience” (p. 4). IPA is the best
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method to use to analyse the detailed experience of each participant to provide the most
information about the field of study (Smith et al., 2009). The researcher chose IPA over
other qualitative analysis approaches, as IPA has a dual focus on the unique characteristics
of individual participants (an idiographic focus) and on modelling of meaning across
participants. The pre-analysis followed the six-step approach to substantial analysis: (Smith
et al., 2009).

After reviewing the nature and quality of the data collected through the Focus Group
discussion the researcher used an interpretative phenomenological approach to analyse the
information provided by Focus Group participants. Holloway and Jefferson (2000) stated
that a clear understanding of the subject matter can be developed by hearing a story and
the content of the story. In this focus group discussion, the participant educators discussed
their experiences with online teaching. All the experiences were then compared with each
other by the researcher, to enhance the overall understanding of the subject matter. The
semi-structured data were analysed using Braun and Clark’s six steps, as explained below
(Braun & Clark, 2006):

Step 1. Transcript data familiarisation

Transcribing all the information gathered from the interview data, into a written document
can be considered as the first step of familiarising the researcher with the data (Riessman,
1993). The researcher then read and re-read the data to obtain a better understanding and
create the meanings of the answers given by the participants rather than simply writing all
the answers or sounds spoken mechanically on paper (Lapadat & Lindsay, 1999). This can
be referred to as “a key phase of data analysis within interpretative qualitative
methodology” (Bird, 2005, p. 227). The accuracy of the transcribed document was checked

and approved by the respective participants.

Step 2. Data coding

After transcribing the data, the researcher drafted an initial list of the emerging
themes/codes from the transcribed interview data set. Codes were defined as “the most
basic segment, or element, of the raw data or information that can be assessed in a
meaningful way regarding the phenomenon” (Boyatzis, 1998, p. 63). The researcher was

able to organise the interview data into meaningful groups (Tuckett, 2005) by completing
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the coding process as a part of the analysis (Miles & Huberman, 1994). In NVivo 12, the

classified descriptions are assigned a code called ‘nodes.’

Step 3. Developing emergent themes.

In this step, the researcher re-focused on the analysis in the broader level of themes, by
sorting different codes into potentially relevant themes and collating all the data extracts in
the relevant identified themes. The visualisation tools such as word cloud or word
frequency provide brief overview of the themes. Which enables the researcher a chance to

think about the link and relationship between codes and subsequent themes.

Step 4. Reviewing themes and searching for connections across emergent themes.

All the themes were reviewed and if required some themes were redefined, merged and or
more themes, or sub-themes were introduced. These changes were performed to achieve

the best outcomes of this research by achieving the research aim and objectives.

Step 5. Defining and naming themes and moving to the next case.

Here, the researcher conducted a detailed analysis for each theme and sub-themes. The
analysed themes from the participants were used to adopt the themes for subsequent
participants. All the outcomes were documented and NVivo software was used to analyse
the data.

Step 6. Producing the report.

All the outcomes of the detailed in-depth analysis were written as a report and used for
developing the research questionnaire. Presenting a comprehensible and logical story
emerging from the data and the themes was the main objective of this section. Braun &
Clarke (2006), stated that, the report must be prepared in a way that can convince the
readers about the quality and ability of analysis (Braun & Clarke, 2006). The traditional
form of reporting was implemented, where the comments received from the participants

were quoted to give more insight.
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3.7. PHASE 2

3.7.1. Questionnaire Development

Study questions were developed based on the findings of a comprehensive literature review
on ergonomic effects on educators in online teaching platform and the results derived from
focus group analysis. The comprehensive literature review helped to generate content
validity. Questions were then constructed and uploaded to Qualtrics. These questionnaires
were then sent to some Curtin University educators who teach online for the pilot study.
No new themes emerged from the pilot study, so no amendments were made to the survey
questionnaire. A copy of the questionnaire is attached as Appendix 8.

There were total of 101 questions, the questionnaire was divided into four parts as shown
below:

1.  Demographic questions - Fixed response ¢ Yes / No « Comment

2 Likert Scale questions- Rank ordering * Agree / Disagree

3. Five Ergonomic factors related questions- Yes / No * Comment ¢ Open ended.

4

Open ended questions

3.7.1.1. Demographic Questions

Demographic data are regularly collected by researchers to describe the sample population
in their studies. These data are generally reported in narrative or table format, with
frequencies used in quantitative and qualitative or mixed method analysis. Demography is
an area of research where researchers investigate the measurable statistics of a distinct
population (Vogt & Johnson, 2011). Statistics are used to detect subsections of the
respondents and differentiate them at a specific factor (Connelly, 2013). In experimental
research, demographics provides additional intention of permitting the comparison of the
control group with the variable group. Finding differences between control and variable
groups, the groups required to be similar before execution of the intervention (Furler et al.,
2012). Demographic information included gender, age, employment position and type,
length of time teaching, length of time teaching online, and units of study taught online.
There were 21 questions in the demographic section, consisting with 7 multiple choice
questions, 3 open ended, 7 ‘yes/no’ with 4 having an option to ‘provide comment’ to help

researcher to obtain more in-depth information on that matter.
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3.7.1.2. Likert Scale questions

Likert scales are frequently used to measure approach, providing “a range of responses to
a given question or statement” (Cohen et al., 2000, p. 254). Normally, there are five
categories of answers, from, for example, 1= strongly agree to 5 = strongly disagree,
although there are disagreements in preference of scales with seven points, or with an even
number of response categories (Jamieson, 2004). In this study there were 47 questions that
needed to be answered using a five-point Likert scale that varied from strongly agree to
strongly disagree. For educators that were supervising research students studying online

there were a further 3 questions.

3.7.1.3. Five Ergonomic factors related questions.

Physical ergonomic factors related questionnaire comprised a total of 8 questions. Six of
the questions were divided into 16 sub-questions with options for providing comments
which help the researcher to get more in-depth knowledge. There were 2 were open ended
questions. The first asked what physical ergonomic factors help make online teaching work
comfortable. The second asked if there were any other physical ergonomic factors that
affected the participant’s online teaching work. This question was asked to capture any

physical ergonomic factors that had not been included in the questions above.

Environmental ergonomic factors related questionnaire comprised a total of 8 questions.
Six of the questions were divided into 13 sub-questions with options for providing
comments which help the researcher to get more in-depth knowledge. This section ended
with the open-ended question “are there any other environmental ergonomic factors that

affect your online teaching?”.

A total of 7 questions related to organisational ergonomic factors, including 2 questions
with 8 sub questions and another 5 which were answerable with yes/ no, with an option to
provide comments. This section ended with the open-ended question “are there any other

organisational ergonomic factors that affect your online teaching?”.

A total of 8 questions related to cognitive ergonomic factors, which could be answered
with yes or no and provided space for participants to include comments if they wanted to
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add further information. This section had one open ended question which asked, “are there

any other cognitive ergonomic factors that affect your online teaching?”.

A total of 9 questions related to social ergonomic factors, which could be answered with
yes or no and that provided space for participants to include comments if they wanted to
provide further information. This section had one open ended question which asked, “are

there any other social ergonomic factors that affect your online teaching?”.

The next question in this section asked participants to rank the ergonomic factors in order
of importance for providing safe, healthy, effective online teaching to see which ergonomic
factor participants thought was most important for them. The last section of the
Questionnaire had 7 open ended questions (questions 95 -101) that asked participants to

describe their experiences in online teaching.

3.8. Phase 3

3.8.1. Pilot Study

The questionnaire was tested with 5 pilot study participants as a trial of the data collection
tool to identify the practicality and usability of the questionnaire and to determine if any
changes were required to improve the questionnaire reliability, face validity or
understandable ability by the target population prior to conducting the full study
(Schachtebeck et al., 2018; Smith, 2015) in a form of pilot study.

Pilot study questionnaire answers were analysed for reliability using Chronbach’s Alpha
with a value of 0.8 demonstrating questionnaire reliability. A pilot study helps to identify
possible flaws in the questionnaire by pre-testing it on a small number of participants with
the same professional background as those in the main study. According to Ahmad and
Sabri (2015) and Dikko (2016) a pilot study also helps to identify vague or confusing
statements in the research questions which might not be fully understood by the
interviewees. Van Wijk and Harrison (2013) consider that pilot studies can add validity
and credibility to the entire research design. Basically, a pilot study helps to determine the
reliability of the research questionnaire for the actual study by detecting potential problems
that may need to be adjusted (Dikko, 2016). The item-total correlation was used to identify

items with poor internal reliability to help eliminate questions to maintain a parsimonious
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scale. According to the feedback received from the pilot study participants any necessary
changes were made to ensure questionnaire usability, understandability, validity, and
reliability before the questionnaire was used for the main study to collect both quantitative
and qualitative data. There was no negative feedback received from any participants of
pilot study group, so no amendments were made. The Pilot Study data analysis assisted
checking whether the questions provided answers to the research objectives and

demonstrated an amount of time required for the participants to complete the online survey.

3.8.2. Study Population
3.8.2.1. Focus Group study population.

The four focus group discussions were performed through Webex with online educators at
one Australian university. The 1% two focus groups participants were the experienced
educators who had conducted online teaching for three or more years. The 2" Focus
Groups participants were the educators who had conducted online teaching for less than

three years. All four focus groups included male and female educators.

Based on the analysis of the Focus Group results a set of questions were developed for the
pilot study. The questionnaire was then evaluated by two experts in minerals and mining
engineering online education, one expert in online teaching from the Western Australian
School of Mines: Minerals, Energy and Chemical Engineering and one expert in
ergonomics from the Human Factor and Ergonomic Society of Australia. All the necessary
changes were made to improve face or content validity. The questionnaire was then pilot

study tested with 5 participants who taught at an Australian university.

3.8.2.2. Questionnaire study recruitment and population.

The survey of educators for both online and traditional face-to-face teaching were selected
randomly by sending the online questionnaire link through email to the tertiary educators
worldwide. The questionnaire was made available through Qualtrics. The questionnaire
study population were Australian university staff and online teaching, tertiary educators

from other parts of world.
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A total 121 responses were used of which 62 were from Australian States including
Western Australia, Queensland, New South Wales, Victoria, and South Australia. There
were 34 responses received from India and the remaining 25 responses were from the
United States of America, Croatia, Ghana, China, Singapore, Lebanon, Czech Republic,
Slovakia, Taiwan, and Iran.

Figure 6
Flow chart of survey responses

Qualtrics survey link published for data collection in March 2021

1
Data collected for the period of 17-03-2021 to 19-11-2021

4‘ A total of 195 surveys were attempted.

_» 2did not provide consent.

_»| 29 blank records were found.

— | 43 partially completed.

121 completed records used for this study.

3.9. Phase 4

3.9.1. Quantitative Approach

Quantitative data were collected to answer research objectives 3 and 4 i.e., the causal
relationship of five ergonomic factors with subjects taught (engineering vs non-
engineering) and with the online teaching experience as this required the use of inferential

statistics.
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3.9.1.1. Quantitative data analysis

Inadequately prepared data can jeopardise the statistical analysis and ultimately, the
interpretation of results. Thus, the results derived from the analysis depends on the
comprehensiveness of survey questionnaires, reliability, and proper coding. In this
instance, the comprehensiveness and discrepancy of each question was checked while
preparing the questionnaire. Questionnaires that were incomplete or wrongly completed
were discarded. The dataset was imported directly to an Excel file from Qualtrics, then
manually entered into a Statistical Package for the Social Sciences (SPSS), Version 29 for

statistical analysis.

3.9.1.2. Statistical analyses utilised
Both descriptive and logistic regression analyses were used to analyse the quantitative

analysis.

3.9.1.3. Descriptive statistics

Descriptive statistics of number and percent were used to analyse the demographic
information and the yes, and no answers related to the five ergonomic factors. Chi-squared
tests was performed to determine associations between the categorical demographic and
experience variables (teaching-focused/teaching and research staff; staff with ongoing
employment/fixed-term/casual; male/female/other gender; taught online for less than three
years/three or more years) and ergonomic factors (cognitive/physical/
environmental/social/organisational) that impacted university educators when conducting

online education.

Logistic regression analysis

Descriptive statistics analysis only illustrates the data without determining the relationships
between response variable(s) and explanatory variable(s), the logistic regression analysis
was used by the researcher to deal with probability outcomes. A Chi-square test was used
to determine if two means were significantly different and one-way Analysis of Variants
was used to determine if there was a difference in the population mean for a variety of
similar categories (Seltman, 2018). A binary regression analysis was performed to predict

the value of two or more variables (predictors). Logistic regression was used for
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dichotomous variables to determine the relationship. Structural equation modelling was
conducted to identify the causal relationships of the five factors to the experience of online
teaching. Logistic model, is the fundamental mathematical concept that inspires the logistic
regression model, also known as natural logarithm of odds ratios (Peng et al., 2002).
Explanatory variables and the dichotomous outcome variable can be linked with logit

transformation.

Odd ratios

In logistic regression, the Odds ratio (OR) is used to determine the relationship between
the response and explanatory variable (s) (Sauerbrei & Blettner, 2009; Szumilas, 2010),
which is broadly used in epidemiological studies as a measure of association. Commonly,
simple 2 x 2 tables can be used for dichotomous explanatory variable to identify the odds

of an incident’s occurrence, ORs.

3.9.2. Data analysis procedure

Data for the questionnaire analysis was downloaded from Qualtrics through Excel and
SPSS Version 29 statistical software program with built-in functions for executing both
descriptive statistic and inferential statistics. There were three main components to the
convergent parallel approach used to analyse the questionnaire data. The first component
involved analysing quantitative data to generate descriptive statistics and inferential
statistics. The experiences of online educators provided interpretive data from multiple
cases, which were analysed through joint displays. The final component constructed meta-

inferences by cross-referencing and comparing data.

For the focus group data analysis, the questionnaire qualitative data was analysed through
an interpretive phenomenological thematic analysis conducted using NVivo 12. Analysing
the qualitative data by using NVivo 12 software improved the reliability and validity of the
qualitative data analysis as the Most Frequent Word Queries used when analysing the
results assisted with discovering the research results themes through using the node
classification process to compare the correlations and similarities (Clarke & Braun, 2013;
Smith, 2015). All the demographic questions i.e., question 3 to question 24 and the
questions related to five ergonomic factors i.e., question 28 to question 92, the ranking

question 93 and rest 6 open ended questions (question 95 to question 100) were analysed
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qualitatively. While the Yes/No part of all demographic and ergonomic factor related
questions were also analysed quantitatively. Both the results of qualitative and quantitative

analysis were then compared to obtain comprehensive information.

3.10. Validity and Reliability

3.10.1. Introduction

According to Leininger (1985), validity “refers to gaining knowledge and understanding
of the true nature of a particular phenomenon and reliability focuses on identifying and
documenting recurrent, accurate and consistent or inconsistent factors” (p. 68). Validity
basically means to be able to measure what was intended to be measured (Field, 2013).
Validity helps to identify the relevance of the collected data with the research aim and
questions (Ghauri & Gronhaug, 2005). Main types of validity are face validity, content
validity, construct validity, criterion validity, internal validity, and reliability (Taherdoost,
2016).

3.10.2. Face validity

Face validity implies to researchers’ individual evaluations of the data and significance of
the evaluating tool, to determine whether the item in the tool seems to be appropriate,
realistic, explicit, and clear (Oluwatayo, 2012). The answers to demographic questions
such as questions regarding age, gender, employment type, etc. have face validity as the

answers to these questions are not open for interpretation.

3.10.3. Content validity

Content validity is defined as “the degree to which items in an instrument reflect the content
universe to which the instrument will be generalised” (Taherdoost, 2016, p. 30). An
extensive review of published literature was performed to develop an interview
questionnaire to ensure the content validity. These questions were targeted to research the
five ergonomic factors related to academics with online teaching responsibilities. As new
research tool it was important to have experts on the research subject to review the research
tool to ensure content validity. The questionnaire that was developed was evaluated by two
experts in minerals and mining engineering online education, one expert in online teaching

from the Western Australian School of Mines: Minerals, Energy and Chemical Engineering
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and one expert in ergonomics from the Human Factor and Ergonomic Society of Australia.
Having experts agree that the questionnaire was accurate gave the questionnaire content

validity.

3.10.4. Criterion validity

Criterion validity can be defined as “a method of test validation that examines the extent
to which scores on an inventory or scale correlate with external, non-test criteria” (Cohen
& Swerdlik, 2005, as cited by Piedmont, 2014, p. 57). If there is a high correlation,
(similar score), between the tools used in the research and previously used research tools
that have demonstrated a high face validity, then the research tool used has criterion
validity. This is the validity of the research tool to measure and predict. It may be
determined by comparing the results of the research tool tested in the pilot study with the
results of a test of known validity (Jansz et al., 2018). The criterion validity was validated
by comparing the research tools used for this research with the questionnaire and
checklist used for determining the effect of ergonomic factors on online students (Jansz
etal., 2018).

3.10.5. Concurrent validity

This is the ability of the research tool, or research design, to measure present observable
behaviour. It is assessed by the correlation of a behaviour being measured to objective
data available at the same point in time. As no observations were taken in this study it

was not appropriate to determine concurrent validity.

3.10.6. Internal validity

Internal validity is defined as “the extent to which the observed results represent the truth
in the population we are studying and, thus, are not due to methodological errors”
(Patino & Ferreira, 2018, p. 183). Leininger (1985) stated that the aim of any research is
to identify the cause of the consequence and internal validity is needed to identify the
cause of the results. The researcher followed the following steps to maximise validity
that included (Bickman & Rog, 2009):

e A detailed interview questionnaire was created to collect rich and relevant data in

form of answers to the questions.

Page | 88



e Atest of conflicting explanation was performed to find any evidence of discrepancy

or negative case.

e The results then compared across different settings, peoples, and events.

3.10.7. Factor analysis

A factor analysis identifies inherent variables or factors that explain a pattern of
correlations within a set of studied variables. According to Tabladillo and Canfield (1994),
the factor analysis is a powerful statistical tool for the validation of employee surveys. A
varimax (orthogonal) rotation was used to acquire an interpretable factor matrix. The
Bartlet test of sphericity and the Kaiser Meyer-Olkin measure of sampling adequacy were
used to validate the factor analysis (Tan et al., 1999). The factor analysis performed on the
respondents’ answers for the Likert scale section of the questionnaire produced the factors
shown in the following table 15. The 50 Likert scale questions were reduced to a smaller

set of 5 factors that accounted for most of the variance among the items.

Table 15
Factor Analysis.
Kaiser- Bartlett
Factors Meyer- Test of P-value
Olkin Sphericity
Measure
Online teaching facilitating 0.83 595 <0.001
factors
Cognitive Ergonomic 0.82 624 <0.001
Factors
Organisational Ergonomic 0.81 328 <0.001
Factors
Physical and 0.74 115 <0.001
Environmental Ergonomic
Factors
Social Ergonomic Factors 0.65 103 <0.001

Factor analysis was shown to be appropriate by the Bartlett Test of Sphericity, which in all
cases was less than p = 0.01. The factor analysis was also satisfactory according to the
Kaiser-Meyer-Olkin measure that was above 0.7 in all cases except for social ergonomic
factors (Usukhbayar & Choi, 2020). This item is therefore treated separately rather than
as a factor, or factors.
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3.10.8. Reliability

Reliability can be defined as a measure of the accuracy and repeatability of the data
collected. It affects the magnitude to which a measurement of an occurrence offers steady
and coherent result (Carmines & Zeller, 1979). In this research, all focus group participants
were asked previously prepared standard set of questions based on the findings of the
reviewed published literature. Reliability was enhanced by performing the pilot study. All
the qualitative data was analysed with the NVivo 12 software for this research. Comparing
the node classification and ‘Most Frequent Word Queries’ for similarity enabled the
researcher to provide good correlation, ensuring data interpretation reliability. The
research supervisors who were not involved in data collection process checked the coding
of the themes created by the researcher as independent reviewers to ensure internal

reliability.

Rational equivalence reliability for the questionnaire was assessed through using
Cronbach’s Alpha that is a measure of reliability (Taber, 2018). Cronbach's alpha, is the
most common test score reliability coefficient for single administration (i.e., the reliability
of persons over items holding occasion fixed) (Cho, 2016). Cronbach’s alpha is a measure
of internal consistency, which mean, the measure of closeness within interrelated set of
items reported as a group. It is a measure of scale reliability. Cronbach’s alpha is a
coefficient of reliability (or consistency). The formula used for calculating the Cronbach’s

alpha, shown below-

n
o= —— (sz — z azi) Jo%x

n
i=1

where n is the number of items, o2x is the total test score variance, and ¢2i is the item
variance (Miller, 2010).

The formula shows that if increasing the number of items, the value of Cronbach’s alpha
will also increase. Also, if the average inter-item correlation is low, alpha will be low.
Once the average inter-item correlation increases, the value of Cronbach’s alpha also

increases (keeping the number of items constant). Cronbach’s alpha estimates the
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proportion of responses due to common factors. The alpha value is calculated through the
analysis of a diagonal matrix of correlations between measurement variables. According to
Bland & Altman (1997), Cronbach's alpha values between 0.70 — 0.80 are considered to
have a satisfactory level of construct validity. The Cronbach’s alpha score of the Likert
scale questionnaire was 0.91, for dichromat questions focused on ergonomic factors the
score was 0.72 for the ranking questions the score was 0.75 which supports the reliability

and construct validity of the questionnaire.

The Cronbach’s alpha coefficients were calculated to determine the intercorrelation of the
items for all ergonomic factors i.e., Physical and Environmental, Organisational, Cognitive
and Social ergonomic factors. The scores were contained by adding the points of individual
items then the 90th percentiles of the scores were computed for each factor which were
used as threshold values. Lower values were found when analysing parts of the
questionnaire that included cognitive ergonomic factors (0.85), organisational ergonomic
factors (0.81). Moderated values were found for physical and environmental ergonomic
factors (0.75) and the lowest value was found for social ergonomic factors (0.64). When
using Cronbach's Alpha, the reliability of the questionnaire respondents’ answers is
improved when a large number of items are included in the analysis (Vaske et al., 2017)

and small parts of the questionnaire therefore included a lower reliability score.

3.11. Ethical considerations

This research was conducted according to the National Health and Medical Research
Council National Statement on Ethical Conduct in Human Research (2007) — updated
March 2014. Ethics approval from the Curtin University Ethics Committee was obtained
prior to the commencement of data collection for this research. Ethics approval number for
this research was HRE2020-0585. The purpose of the study was clearly explained so that
participants understood their role, and that they had a correct belief regarding their
participation and research outcomes. All focus group and questionnaire responses were
anonymous, and participation was voluntary. Consent was obtained before data collection
from each person who volunteers to take part in this research. To maintain confidentiality
the data collected did not include any identifying name, and research results were reported
as group data or anonymously. All research participants had the right to refuse to answer

any question or withdraw consent at any point, except for participants answering the online
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questionnaire who could only withdraw up to the point of submission of the online
questionnaire as all submitted responses were anonymous. The researcher did not ask any
questions that could harm the participants either mentally or emotionally. This research
was conducted ensuring the principle of avoidance of harm and maintaining confidentiality
(Appendix 10).

3.12. Summary

This chapter has described the research methodology, questionnaire development, research
participants, data analysis methods and ethical considerations. The following chapter

describes the results of focus group part of the study.
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4. FOCUS GROUP DATA ANALYSIS, RESULTS AND
DISCUSSION

4.1. Introduction

This chapter reports on and discusses the results of the Focus Group analysis. The purpose
of the Focus Group was to gather information to achieve the research aim and objectives.
In conjunction with the review of published literature, the Focus Group results were used
to construct a questionnaire to provide answers from a larger population to identify and

assess ergonomic factors that affect educators’ experience with online teaching.

Focus group discussions were organised with three participants in each group due to the
difficulty of getting all the participants at the same time in a busy university semester. All
the participants were educators from one University who taught online. The meetings were
conducted virtually through the Web-ex system. NVivo software was used to create nodes,
sub-node themes, and word clouds to be able to analyse the answers to the Focus group
questions. Quotes from the focus group participants were included to highlight specific
important information related to the research topic. The participants were de-identified
with numbers to maintain confidentiality. The chapter continues with the description of

focus group discussion data analysis.

4.2. Focus Group Data Analysis

4.2.1. Focus Group Data Analysis Procedures

Data analysis involved transcribing participants' perspectives with the analysis of the
qualitative content. The qualitative analysis was associated with the participants’
significant expression of their experience with online teaching, (Miles & Huberman, 1994).
Qualitative analysis was performed by data coding, dividing all raw data into groups
containing phrases, sentences, and/or paragraphs, assigning a code to each group and

finally grouping all the codes into themes (Creswell et al., 2011).
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4.2.1.1. Data Coding
After completion of a focus group interview and written submissions were collected from

individual participants, the following steps were executed (Figure 7):

Figure 7
Data Coding procedures
Transcribed the interviews All answer were checked with
in NVivo 12 =====) | respective question to confirm validity.
Themes were coded, Emailed the transcribed data to
compared, and weighted == | respective participants for accuracy
against the cases. check.

4.2.1.2. Interview Narration

A narrative analysis was performed from the experience gained from the discussions in the
interviews. Listening to participants’ discussions carefully helped the researcher to create
a clear understanding of the individuals' points of view (Holloway & Jefferson, 2000).
Participants discussed their experiences, both positive and negative, in an online teaching

platform, which helped to enhance the understanding of the subject matter.

4.3. Focus Group Participants’ Interview Responses

4.3.1. Demographic information

The Focus groups 1 and 2 participants were more experienced, i.e., they had more than 3
years’ experience in online teaching platforms. FGP3 (Focus group participants) and FGP4
were less experienced, i.e., they had less than 3 years of experience using online teaching
platforms. To determine the demographic profile of the participants, descriptive statistics

were used. All the details of the participants demographic factors were listed in table 16.
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Table 16
Focus Group Demographic details

Online Teaching Experience

More than 3 Years Less than 3 Years
Number Percentage Number Percentage
Gender
Female 3 50% 0 0
Male 3 50% 6 100%
Employment Type
Ongoing Permanent 5 83% 4 67%
Sessional 1 17% 0 0
Fixed Term Contract 0 0 2 33%
Types of units taught

Education 1 17% 0

Health and safety 1 17% 0

Bioscience and clinical practice 1 17% 0

Engineering 3 50% 6 100%

The results show that there were equal numbers of male and female participants in the
experienced, online teaching educators, while all the participants from the less experienced
group were all male and had begun online teaching when the COVID-19 lock down
restrictions commenced in March 2020. For employment status 10 participants from both
experienced and inexperienced group had ‘ongoing permanent employment’. One of the
experienced focus group participants was a ‘Sessional’ staff member with more than 10
years of online teaching experience. Two inexperienced educators were fixed term contract
employee. All the inexperienced online teaching educators and half of the educators with

more than 3 years of online teaching experience (75%) were teaching engineering subjects.

The thematic analysis of qualitative interview data revealed sixteen main themes, which
are presented in the following section. The verbatim quotes taken from the participants’
transcripts were presented to support the emergent key themes or sub-themes, denoted with
the code FGP (Focus Group Participant) and followed by the transcript number.
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4.3.2. Online Teaching Related Information
4.3.2.1. The most and least engaging factors for the educators in online teaching platform

Most engaging factors

This question helped to reveal the positive and negative factors that helped to engage the
focus group participant educators in an online teaching environment. The question was
formulated with the intention of answering research objective 1, which addresses the
ergonomic factors that are perceived by university educators to facilitate the provision of
online teaching for minerals and mining engineering. Both experienced and inexperienced
educators identified ‘flexibility’, ‘no travel time’, and ‘receiving and providing feedback
as the most engaging factor in online teaching platform. While ‘IT support’ and
‘availability of new technological tools’ was identified as engaging factors by the
experienced educators. ‘Ability to have live sessions’, ‘Screen Sharing’, ‘Discussion
Boards’, ‘Online students group’, and ‘Better for overseas student’ were the engaging

factors identified by the inexperienced educators.

An experienced online educator described how she felt at the time of shifting from face-to-

face teaching to teaching online. (FGP2)

Started teaching online approximately 20 years ago. At first did not like the
concept of online teaching very much, preferred face-to-face traditional teaching
as in online teaching physical interaction was missing and I felt it was important.
Then for about 5 years, there used to be two versions of all the classes, i.e., one
was traditional face-to-face, and the other was online. Same course materials and
assessments were used for both versions, but the pedagogy was entirely different.
Gradually online courses got more acceptance and the platforms and support
improved dramatically. At first for online courses all the printed course materials
used to be sent to the students, there was no visual contact opportunity available.
Over the last 10 years, the online education platform has improved dramatically
with the availability of various interactive platforms including Blackboard and
Internet. The online education platform has become incredibly streamlined. We
started getting lots of support from the IT staff of the university. Support
mechanisms got better with the availability of more collaboration options. Still
personally prefers traditional face-to-face classes instead of online versions
though accept the inevitable and like to be able to do all my teaching from home
with no travel.

There are role changes and other challenges are faced by the teachers during the transition
from face-to-face teaching to teaching in the online platform (Coppola et al., 2002;
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McShane, 2004). Researchers have attempted to identify the new skills and roles of online
educators (Anderson et al., 2001; Berge & Collins, 2000; Goodyear et al., 2001; Graham
et al., 2001; Guasch et al., 2010) and the change of role of the educator during the change
from face-to-face teaching to online teaching (Conceigédo, 2006; Coppola et al., 2002;
Major, 2010). Using Word Frequency queries, the word cloud (Figure 8) identified
‘flexibility’, ‘support’, ‘engaged’, ‘interact’, as the most frequent word used by the Focus
Group participants (FGP).

Figure 8
Most engaging factors for online educators
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Here ‘flexibility’ represents the flexibility of time of attending class, the flexibility of place
of attending class (FGP4), the flexibility of arranging extra class, the flexibility of revisit
lectures as many times as required, and others. ‘Support’ represents the support from the
Information Technology (IT) staff of the university and overall support mechanism in
online teaching platform. ‘Engaged’ represents the level of engagement of the student,

keeping students engaged throughout the online class duration, etc.
A comment made by an experienced educator FGP4, supported flexibility as an engaging
factor in online teaching:

The flexibility of availability of the courses for the students living in other
countries, level of engagement, topic, receiving feedback from students, replying
to the questions of the students makes me feel more engaged.
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The trend of choosing online study within Australian higher education is increasing (Canty
et al., 2020). The online student cohort is considerably different in comparison with the on-
campus student cohort, having more mature-aged, with paid employment students, having
career responsibilities and/or having responsibilities towards children or aging parents. Pre
COVID-19 students studying online were “older with responsibilities of family and work”
(Stone et al., 2016, p. 163; Hewson, 2018; O’Shea, Stone & Delahunty, 2015; Ragusa &
Crampton, 2018). A higher proportion of domestic online students are from rural, remote
areas or other equity categories identified by the Australian Government such as
background with low socio-economic status (SES), students with disability and Aboriginal
and Torres Strait Islander (Indigenous) students (Stone, 2017). Another major portion of
online students were international students studying from overseas. With government
required lock downs almost all students studying at Australian universities had periods of
time when they had to study online during 2020, 2021 and in 2022.

It was identified by Cars Guide Australia, that Australians spends an average of 4.5 hours
commuting to and from work each week (ABC News, 2020). Stutzer and Frey (2004)
documented that travelling involves more factors than just completing the distance between
home and work as it not only requires time, but also incurs out of pocket costs, causes
stress, and affects in the relationship between work and family. It appears that daily
travelling generates a relatively high level of negative effects (Kahneman et al., 2004). The

comment made by an inexperienced educator FGP8, supports the above.

These are the main engaging factors for me for online teaching. For example, you
do not have to worry about the delay due to traffic or any other cause, so, you can
be better prepared. You can also start classes through the phone while you are on
your way. These are the main motivating factors for me. (FGP8)

Least engaging factors

The least engaging factors mentioned by the experienced online educator participants were
‘Missing physical interaction’, ‘Prefers face-to-face traditional teaching platform’ and
‘Collaborating with students.” While the educators with less than three years of online
teaching experience did not mention any least engaging factors while teaching online.

The word cloud (figure 9) identified ‘face’, ‘physical’, ’interaction’, *prefers’, ‘misses’

were the most frequent word used by the experienced Focus Group participants in an online
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teaching environment. Here ‘face’ represents prefers face-to-face traditional teaching,
‘physical’ and ‘interaction’ stands for missing physical interaction. The word

‘Collaborating’ is having less opportunity of collaborating with students.

Figure 9
Least engaging factors for experienced FGPs
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Some participants stated that online teaching is too computerised as eye contact, social
feelings and physical interaction among teachers and students were lacking which
supported by the comments received from FGP1. Their preference is to teach in an actual
classroom atmosphere, and it was said that in-person teaching is better than online teaching.
Lack of discipline was also observed, due to minimal teacher-student contact (Aziz et.al.,
2020).

Prefer face-to-face teaching. In online teaching I miss collaborating with students
and physical interaction. (FGP1)

Though, with advanced technology, the virtual classroom simulates many features of a
face-to-face teaching environment, still the teachers are unable to see the non-verbal cues
of the students (Tremblay, 2006). According to some researchers, distance teaching in an
online education environment can create experiences of isolation, dissatisfaction,
monotony, overload, and low student course completion rates (Berge, 1999; Hara & Kling,
2001; Northrup, 2009). Carefully planning course content with emphasis on making
students interact more (Moore, 1989), can help the students as well as the teachers to

achieve the course learning goal. (Berge, 1999).
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Comparison for most and least engaging factors between more and less experienced

educators
Similarities- After carefully analysing the answers of both groups, the participants of both
groups felt positive about the overall flexibility and having less or no travel time

requirement when teaching online.

Differences- The more experienced online educators engaged themselves in preparing
course material using new pedagogy, learning, and using new technologies, receiving
queries, and providing feedback, etc. while the less experienced educators engaged
themselves in live sessions, shared screens while solving any mathematical problem from

scratch and forming online groups of students.

The least engaging factors for experienced online educators were missing physical
interaction, missing traditional face-to-face class settings, missing collaborating with
students. The less experienced educators did not comment on anything that negatively
affected them with online teaching so seem to have adapted well. This may have been
because they received a lot of support from the university IT department and from co-
workers when commencing online teaching. For example, one university provided teaching
academics with a week free from student contact to spend adapting face-to-face teaching
materials to online teaching at the commencement of the first COVID 19 lockdown time.

figure 10 shows the comparison of the most and least engaging factors of online teaching.
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Figure 10
Most and least engaging factors between both FGPs group
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4.3.2.2. Problems faced with teaching in an online environment.
Answers to this question helped to reveal the problems faced; in other words, the factors
that act as a barrier to the online teaching. This question was formulated to answer research
objective 2, which considers the ergonomic factors that are perceived by university
educators to act as a barrier to online teaching for minerals and mining engineering. The
experienced educators identified ‘problems with technology’, ‘problems with internet’, ‘no
show or missing attendance’, ‘lack of motivation / engagement’, ‘visual interaction’, ‘noise
due to working from shared office’ and ‘inadequate time’ as the main barriers faced with
online teaching. Inexperienced educators also identified similar issues including ‘problems
related to technology’, ‘lack of visual / physical interaction’, ‘time’, ‘attendance’ and

‘internet related issues’.
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Figure 11
Problems faced by online educators.

The Word Frequency queries for experienced educators are displayed in figure 11. The
word cloud identified ‘technology’, ‘internet’, ‘attendance’, ‘interaction’, and time. Here

‘technological’ stands for technology related issues.

FGP4, an experienced educator, gave insight into the issues with technology and FGP2

commented on the engaging issues facing by the educators while teaching online:

Usually, the main problems faced are about encountering problems with
technology, internet dropouts or slowing down, hard to identify who is attending
class as most of the time students does not use video. Unlike face-to-face teaching
in an online environment, teachers are unable to see the students' reactions such
as whether the student looks puzzled or needed help etc. Hard to identify who is
attending class. Hard to identify what the students are taking in as they usually
turn off the audio /video function. (FGP4)

The main problem encountered is difficulty in engaging students. No show to
class. Internet speed/dropout. Stuck with technological issues, etc. (FGP2)

Consistent with the statements made by Wilson and Whitelock (1998) as the accessibility
of information, assistance, and feedback plays a very big part in students’ attendance in
online education and, irrespective of how advanced the technology used for online teaching
was, it appears that educators still face difficulties from the negative impact of lack of
student engagement and technology as pointed out by FGP2. The disruption or denied
accessibility due to technical problems, make the students feel frustrated, as their learning
process gets hampered or discontinued. VVonderwell (2003), suggested that the key success

factor in online education depends on the extent of communication between educators and

Page | 102



students, and that interruption or delayed communication due to technological issues may
cause frustration and demotivation. FGP9, a less experienced educator, discussed the issues

related to engagement and responses received from the students in online teaching environment.

Very weak engagement with the students and students are not always responsive
if you ask questions. They do not respond so sometimes | stop teaching and refuse
to continue until they respond to force them to be more responsive.

FGP10 described his experience with technical problems.

Typical problems are technical in nature, e.g., students disconnecting from live
sessions due to Internet issues or setup problems in classrooms/home office before
the live session starts.

The research performed by Palvia et. al. (2018) supports the comments of FGP10 of finding
internet issues were a barrier in online teaching. Different countries face different types of
problems. In Australia, Hillier (2018) identified the major bottleneck for the online platform
is the lack of infrastructure particularly high bandwidth connectivity in remote locations,
which can be improved by offering an offline processing capability for online educational
platform. One model fits all strategy had not worked as different themes were originating from
different countries. To be able to produce universal strategy which can be used by everyone,
a combination of localisation, cultural diversity adjustments and technology which include the
Learning Management System in the perspective of lack of availability of resources and
infrastructure in some parts of the world is required (Palvia et al., 2018).

Comparison between More and Less experienced online educators

There were some common problems stated by both experienced and inexperienced
educators and some issues the experienced educators talked about and some issues the

inexperienced educators felt were problems in online teaching.

Similarities- Both groups declared that the main problems faced were ‘Lack of interaction
(physical/visual)’, ‘Missing attendance or No show’, ‘Technological issues’, ‘Internet

issues/dropout,’ etc.

Differences- The educators with more than 3 years online teaching experience stated that
they encounter problems with ‘surrounding noise’ from shared office or corridors at

university, or neighbourhood noise while working from home. When teaching online these
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educators felt they had to do ‘more corrections’ than if teaching in a classroom. Another
problem reported was that the students do not use videos while attending the online class
resulting in educators being unable to connect with students as well as they do not see their
facial expression or body language to understand the students’ level of understanding on
that topic, which results in lack of motivation. Online class sizes could vary from a few
participants to over 2,000 students so having all student on video may not be a practical

option for large classes.

Educators with less than 3 years online teaching experience were more concerned with the
non-responsiveness of the students while attending the online class. Educators also faced
difficulties due to the devices used by the students as some software does not work with all
computers. The types of issues faced by both experienced and inexperienced educators are

shown in figure 12.
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Figure 12
Problems faced by both FGPs groups
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4.3.2.3. Software and technologies influence your online Teaching.

Positive influence of software and technology

According to most participant educators, overall, the available software and technology
were good, flexible and user friendly. FGP2 teaches in two different universities within
Australia, and she felt that the technology provided by one university is better than the

other one.

Being a sessional academic in two different universities across Australia, meaning
it was necessary to get experience in using two different software platforms. As |
was involved in the Interact platform since the first trial, | developed my skills as
the platform developed. | do prefer this platform; it is more intuitive. However, as
the Learning Designers (not teaching staff) gradually take over the sense of
ownership of one’s subject is taken away by too much interference for ‘efficiency’.
The marking system for Interact suits me better as | can download all the
assignments at one time, mark them then upload them all at once, but another one
(Blackboard) does not allow to download all the assignments and it requires to
mark online so track changes are clunky, and | do not find comment banks.
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Some students and educators were exposed to a technological era where they were
overwhelmed with a selection of mobile technology and learning tools such as, iPads,
computers, smartphones, interactive audio or videoconferencing, webcasts, instructional
videos via CD-ROM or DVDs and computer-based systems communicated through the
Internet (National Centre for Education Statistics, 2011). With the growth of these devices’
instructors found new and innovative tools to stimulate teaching and learning for students
with various educational requirements. Social media like Facebook, Twitter, Google Daoc,
Blogs could be used to improve teaching and learning in educational institutions through
discussions, chats, group activities, and videos of lessons (Oladele et al., 2023). Often
instructors were collaborating with each other, sometimes globally, to share their ideas and
strategies for instruction, and presentation of lessons through virtual conferences, which
helps to promote effectiveness in the teaching and student learning. Professional
development helps the educators in the journey of transition from teaching in a classroom
to teaching online (Palloff & Pratt, 2013).

The experienced FGPs identified nine positive influences which helped them to achieve
effectiveness in online teaching which were the ‘availability of good technology’,
‘accessibility of technology’, ‘flexibility’, ‘screen share’, ‘paint and writing tool’, ‘marking
tool ‘interact’’, using different method’ and ‘video recording on any topic by an expert’.
Inexperienced FGPs also identified nine positive influences that included six similar to the
experienced educators, and the other three influences were ‘collaboration’, ‘engagement’

and ‘tools’.

The word cloud produced by the responses of the more experienced educators (Figure 13)
supports the influences of software and technology in online teaching platform. The main
words identified were ‘good’ and ‘software’. Which relates to the availability of good
software as well as equity and accessibility of technologies, flexibility, blackboard.
Availability of software represents the availability of software such as ‘Paint and writing

tool’, ‘Qualtrics’, ‘Interact’, and ‘iLecture’.
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Figure 13
Positive influence of software and technology

Once the correct setup was identified participants stated that the software could be safely
reused for multiple units. Commonly used software and technology for online teaching
reported by the participants were WebEx, Blackboard, Interact, Collaborative ultra,
iLecture (recorded lectures), Echo 360, screen share software, Paint and write tools.
Another advantage of having software was the opportunity of using video recordings of an
expert on any topic to provide more in-depth knowledge of that topic. The comment made
by FGP3 supports these facts.

Interested in using different online learning methods, including a video
presentation on a topic by an expert with extensive practical experience. Qualtrics
was found to be useful in engaging the students in online learning. Postgraduate
students are generally working in the industry, so they like the flexibility of doing
their online study at a time that suits them. In general, postgraduate students are
more self-directed in their learning than undergraduate students.

In context of above comment on video presentation, numerous studies agreed on the
effectiveness of showing videos as part of course material (Allen & Smith, 2012; Hsin &
Cigas, 2013; Kay, 2012; Lloyd & Robertson, 2012; Rackaway, 2012; Stockwell et al.,
2015). As for example, video demonstrations may have certain value for student
preparation in biology classes, as students might feel more engaged while watching the
video (Stockwell et al., 2015). Introducing videos as part of course material impacts on
following three areas (i) Cognitive load, (ii) Student engagement (iii) Active learning of
students (Brame, 2016). The inexperienced participant educators also described the

flexibility of using technology from anywhere having internet access, which can be
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supported by the comments made by FGP12 and the influence of good technology
supported by the comments made by FGP9.

The technology we are using is collaborative ultra, which is a good technology, it
has a lot of flexibility, preparing materials, having workshops as such do not have
any problem. (FGP9)

Anywhere and anytime. More engaged environment. Improves collaboration.
Students can learn useful life skills through technology. (FGP12)

Bennett and Lockyer (2004) wrote that the availability and accessibility of information and
communication technologies (ICTs), particularly online technologies, has been observed
as opportunities to be able to meet the challenges that arise from shifting traditional higher
education to online education by offering increased flexibility and supporting learner-
centred approaches (Collis & Moonen, 2012; Ling et al., 2001; Taylor, 1998). Various
software packages and technological tools are available for online teaching, and some are
specially made for subject requirements. It had been observed that the younger educators
were using technology more frequently than their senior colleagues who had in-service
training (Winter et. al., 2021).

Comparison between positive influence of software and technology experienced by

experienced and less experienced online educators.

Figure 14, below, identifies the percentage of each factor, provided by both experienced
and inexperience online educators, which positively influenced the effectiveness of online
teaching. Some of the factors were common for all FGPs and others were identified either
by the experienced educators or inexperienced educators. The common ones are discussed

under the ‘similarity’ heading and others under the ‘differences’ heading.
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Figure 14
Positive influence of software and technology experienced by all FGPs
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Similarities- The participants of both groups acknowledged that the software and
technology helped to increase teaching flexibility and that there were good software
packages and technological tools available.

Differences- The experienced educators felt that the marking tool ‘interact’ influences their
online teaching effectiveness. The inexperienced educators felt that collaboration and
engagement with students in online educational platform was good, that the software tool
skills learned by the students during their online classes added extra value in students future
practical life. Less experienced educators in this group were conversant with technology
and other mobile devices, which may be the reason for them feeling more engaged and

collaborative online.

Negative influence of technology and software in online teaching

The experienced FGPs identified seven negative influences which act as a barrier to achieve
their desired effectiveness in online teaching. These factors were ‘issues with internet’,
‘technology not sufficient for laboratory experiments’, ‘issues with compatibility of mining
software’, ‘technical issues’, ‘time’, ‘inability to handle large classes’ and ‘insufficient
technology to handle mathematical expressions’. The inexperienced FGPs identified nine
negative influences which hindered effectiveness that included five similar factors, and 4
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others which were ‘online tests’, ‘isolation’ and ‘non-availability of immediate backup’

and ‘lack of technology training’.

Figure 15
Negative influence of technology and software in online teaching

The word cloud (figure 15) identified ‘expression’ ‘mathematical’, ‘obstacle’, ‘changes’,
‘challenge’, ‘technology’. Currently available technologies are not always sufficient for

teaching engineering contents and mathematical rotation expression as described by FGP5.

Lot of good software and technology is available such as WebEx, BB,
Collaborative ultra, ilLecture (recorded lectures), Echo 360, but these
technologies are not sufficient for the laboratory classes. Mining software is
difficult to apply in a fully online course due to incompatibility issues with a
different platform. (FGP5)

Similarly, according to an inexperienced educator FGP6, the available resources and tools
were not adequate but accepting the fact that this might have happened due to the

emergency shift of the teaching method after the outbreak of the pandemic.

The available online resources/tools have been very useful but sometimes they do
not have the adequate capacity to handle a large number of students at once. That
is because so far, the University has not experienced a widespread situation
similar to what was brought upon us by the COVID-19 pandemic. But | am aware
that the University is working to expand the existing capacities to make things
more streamlined in upcoming semesters.
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The *technology’ term also represented internet issues, including unable to handle a large
number of students at a time, non-availability of immediate backup, etc. as explained by
FGP9,

The challenge with technology in online teaching is the ability to do mathematical
expressions, drawings, etc. Conducting an examination is also a bit challenging.
The existing technology does not support these areas very much.

Educational institutes were expected to use technology to improve the educational delivery
of their students, still facing challenges with its use (Johnson et al., 2016). Factors external
to the educators were students having the required equipment, access to resources, training,
and support. Other factors were internal to the educators and included attitudes and beliefs

about technology use, their skills, and knowledge as explained by FGP7.

In some instances, lack of training obstructs using the software to its fullest.

Ertmer (1999) argues that insufficient training in technology, meaning educators lacked
necessary skills to use the technology. These factors were described as ‘first and second-
order barriers’ by Ertmer (1999). The educators with less than 3 years online teaching
experience had concerns with ‘technological issues’, ‘internet issues’, and issues with
having the correct software or technological platform to deal with mathematical
expressions, different subjects and each student may need distinct types of teaching and
course delivery methods. For example, an engineering subject may require a hands-on
laboratory-style experience in a virtual laboratory equipped with virtual instruments in
addition to the lectures (Simoff, 2001). Traditional learning has been stressed by new
technologies responsible for online teaching and learning (Tremblay, 2006). There were
many investigations and research projects performed to develop best practices for face-to-
face classroom instruction methods, but less is known about research and development of

best practices for delivering instructions through the internet (Veal et al., 2004).

Challenges with technology in online teaching reported by the research participants in this
study included the ability to do mathematical expressions, drawings, etc. Teaching in the
online learning environment combined with conducting examinations and laboratory work
it was commented that the existing technology did not support these areas well. Mining
software was difficult to apply in a fully online course due to compatibility issues. Other

disadvantages described by participants were ‘no immediate backup if there were Internet
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issues’, and ‘in some instances, lack of training obstructed using the software’. Tremblay’s

(2006) comment can be used in support of the participants’ comments on lack of training:

“since live online learning is relatively new, training professionals have been creating

programs without the benefit of successful models, without best practices, and without full

knowledge of how to use the technology to its best advantage. Best practices are developing

but haven’t been widely shared. So, a promising tool has gone misused and underused

despite its bright prospects” (Tremblay, 2006; p. 2).

Comparison of how the positive and negative influences of technology and software for

online teaching affect experienced and less experienced educators.

Figure 16 interpreted which factors related to technology and software facilitate and which

factors pose as a barrier to online teaching for experienced and inexperienced focus group

participants. There were some common areas which both experienced and inexperienced

focus group participants identified in both areas. The common factors are discussed after

figure 16 as similarities and the other factors were discussed as differences.

Figure 16
Positive and negative influence of technology and software faced by FGPs
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Similarities- Both groups shared internet issues, technical issues, and competency of
software use when teaching mathematical expressions, engineering rotation, laboratory
work, etc. ‘Availability and accessibility of technology’, ‘using different online learning
methods’ and ‘flexibility’ were the factors which both groups agreed they were most
influenced by. Participants of both groups agreed that the ‘issues with internet’,
‘Unavailability sufficient technological support’, ‘technical issues and issues with mining

software compatibility’ also were factors that acted as a barrier to online teaching.

Differences- Less experienced educators reported feeling isolated in online teaching while
more experienced educators did not mention this. Less experienced educators also
described a lack of software training, no-availability of immediate back up in sudden
internet disruption due to low speed, server breakdown, disruption in power supply, or any
event of device breakdown. More experienced educators felt that online classes were not
suitable for big numbers of students. Experienced educators identified that ‘screen share’,
‘paint and writing tools’, and video recording of experts’ were factors that influenced
online teaching positively. ‘Time,” ‘collaboration’, ‘tools’, and ‘engagement’ were
positive influences and ‘lack of technological training’, ‘isolation’, ‘non-availability of
immediate backup’, and ‘insufficient technology for mathematical expression’ were

negative influences for less experienced educators.

4.3.3. Online teaching related work affected by ergonomic factors

4.3.3.1. Physical ergonomic factors.

The next question was focused on Physical ergonomic factors (PEF). Physical ergonomic
factors are related to human anatomical and anthropometric measurements such as having
a comfortable chair, enough room to do teaching work, a desk, and a computer to use that
is at an appropriate height. Most of the participant educators were working from a
university office and did not experience any issues with physical ergonomic factors

regarding their workstation setup.

Negative effect of Physical ergonomic factors

The discussion with all four focus group participants identified the same eight physical

ergonomic factors as a barrier to achieve desired effectiveness in their online teaching
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work. The factors were ‘posture’, ‘long hours’, ‘desk’, ‘office chair’, sitting position’,
‘stress’, ‘shared office’, and ‘neck and shoulder pain’. In the word cloud (Figure 17) for
both experienced and inexperienced educators, ‘posture’ was highlighted as sometimes
educators spent long hours sitting in one position, particularly when they were marking

student assignments or conducting online teaching.

Figure 17
Physical ergonomic factors that negatively affect online educators.
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The main cause of musculoskeletal disorders is bad posture (Karwowski et al., 1994; Yang
& Cho, 2012). Gallagher et al. (2021) suggested that there is sufficient evidence found to
support the fact that the use of multiple monitors affect neck rotation. Studies showed that
neck discomfort and upper back discomfort increased while using four monitors in a linear
orientation (Stringfellow, 2007). Nimbarte et al. (2013) and Stringfellow, (2007) and other
studies confirmed neck rotation increased while using multiple monitors. The comments
received from FGP2, an experienced educator, and FGP8, a less experienced educator,

supported the above information.

When working from home at first, | felt that the chair was not comfortable so did
some research on chairs and arranged to use an ergonomically designed chair.
In the busy periods | get involved with teaching and marking so forget to pay
attention to my posture and sometimes spend hours working with a bad posture
and sitting for long hours in one posture. This affect my overall health so after the
end of each semester i.e., after marking for continuous two weeks, | get a remedial
massage to relax the muscles, especially my neck and shoulder muscles. (FGP2)

Prefer working from the office. I did ask for an ergonomic assessment of my office
setup as I feel uncomfortable at work due to sitting for extended hours in the same
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posture. Working with three monitors so getting neck and shoulder pain and
stiffness. (FGP8)

In recent years, educators use more than one monitor, to be more efficient and effective
while teaching online. But working with two or more screens side by side can lead to more
frequent neck rotation and muscle strain in the neck and shoulder region (Nimbarte et al.,
2012) resulting in neck and shoulder pain and stiffness, which were supported by the

comment received from FGP4, an experienced educator.

I work with three monitors, and | am developing neck and shoulder pain and
stiffness.

One of the changes identified during the lockdown due to outbreak of the COVID-19
pandemic was introducing work from home as an isolation requirement. Ensuring using
correct posture when working from home is very important (Waters & Dick, 2015).
Occupational MSD’s due to incorrect working postures can have serious adverse long-term
health effects on shoulder, neck, and upper extremities, wrist, elbows (Birimoglu Okuyan
& Begen, 2022; Madhwani & Nag, 2017). An ergonomically approved working
environment and using ergonomically setup equipment, tools, and methods can help to
prevent possible fatigue and long-term musculoskeletal disorders (MSD’S) as well as
increase job satisfaction and productivity (Morgeson & Humphrey, 2006). The comment

made by inexperienced educator FGP10 support the statement.

Yes, initially the effect of ergonomic physical factors was bad — my home office
chair was not comfortable enough and my desk was not well-arranged for online
teaching. After replacing my office chair and reorganising the desk space
(location of the keyboard, notes, tablet plus stylus, etc.), the effect was much
improved.

In a shared office educators have little control over their levels of privacy. Overhearing
irrelevant conversations is a major cause of distraction in shared office environments and,
further, that distraction is negatively linked with educators’ performance, negative
perceptions of the workplace, and/or stress (Loewen & Suedfeld, 1992; Maher & von
Hippel, 2005; Nemecek & Grandjean, 1973; Smith-Jackson & Klein, 2009; Sundstrom et
al., 1994). The comment made by inexperienced FGP11 supports the above statement.

Now | and other three of my colleagues are sitting in the same office. Online
teaching could disturb other colleagues.
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Positive effect of Physical ergonomic factors

Four physical ergonomic factors which helps both experienced and inexperienced
educators to achieve desired effectiveness in their online teaching, were ‘Posture’,

‘Working from office’, ‘Sit-to-Stand Desk’, and ‘Variation’.

Figure 18
Physical ergonomic factors that facilitate online teaching

The word cloud (figure 18) identified ‘working’, office’ as working from a university
office. ‘Posture’ and ‘desk’, as some of the educators mentioned using a sit and stand desk
to allow for posture variation with some work activities performed in a seated position, and
others in a standing position, with the educators making the decision on their working
positions.

Numerous interventions have been applied to increase workplace physical activity (Conn
et al., 2009), but very few investigated reducing sedentary behaviour despite there being
guidelines recommending regular postural change by introducing variation in jobs during
periods of working on a computer in a sitting position (International Ergonomic
Association (IEA), 2008; Occupational Safety Health Administration (OSHA), 2009 as
cited by Straker et al.,, 2013). Chau et al. (2010), suggested redesigning the work
environment to prevent occupational sedentariness. Using sit-to-stand desks can increase
burning calories as well as reduce sedentariness in the workplace (Alkhajah et al., 2012;
Commissaris et al., 2016; Grunseit et al., 2013; Pronk et al., 2012). This was reflected in

the comments made by experienced FGP3.
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I work in an office with a sit and stand desk so | can change posture as desired.
No problems with any physical ergonomic factors.

The FGP9, a less experienced educators said that he takes regular breaks to avoid any

physical discomfort.

Working from office, so no issues with physical ergonomic set up. | take regular
breaks for 15 to 12 mins, so do not have any discomfort.

Comparison of Positive and Neqgative Physical Ergonomic Factors Effect on experienced

and less experienced online educators

A comparative graph was produced (figure 19) to visualise how both experienced and less
experienced FGPs identified the same physical ergonomic factors which facilitates or act

as a barrier to the effectiveness of their online teaching work.

Similarities- Participants from both experienced and less experienced focus groups, 5
FGPs out of 6 FGPs from most experienced group and all 6 FGPs of less experienced group
stated that they were working from the university office. All FGPs from both groups

reported working long hours while sitting in the same posture.

Differences- Three of six FGPs experienced educators mentioned using sit stand desks to

allow for changes in working posture.

Figure 19
FGPs affected positively and negatively by Physical Ergonomic Factors
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4.3.3.2. Environmental ergonomic factors that affect online teaching.

Neqgative effect of Environmental ergonomic factors

Most of the FGP educators of both experienced and less experienced groups were working
from their university office and stated that environmental ergonomic factors were generally
satisfactory. Three main issues were identified by both experienced and less experienced
FGPs which hinder effectiveness of online teaching work, and they were ‘noise’,

‘temperature’, and ‘light” (figure 20).

Figure 20
Environmental ergonomic factors negatively effecting online teaching

Figure 21
Environmental ergonomic factors that negatively affect online educators
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The word cloud (figure 21) identified ‘noise’ as the major environmental factor. All
experienced online educators and four FGPs from the less experienced groups said that
they work in a shared office. They experienced distraction when conducting online
teaching due to noise initiated from phone calls or other activities performed by other
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colleagues in the room, or students talking to their lecturers, as well as noise coming from
the corridor outside of their room. Comment made by FGP3, an experienced educator, and

FGPS, a less experienced educator, reflected similar issues.

Noise can be a problem. I work in an office with 6 people. Our desks are next to
each other with no barriers between them. When there are online classes, being
held if a phone rings and the person answers the phone call, if a student comes in
to talk to their lecturer and talks to them, or if anyone types on their computer
keyboard, the noise disturbs the online lecture. Because of the closeness of the
desks, these noises can also disturb the other people in the room and make it
difficult to concentrate on work particularly when people talk together for a
period of time of more than 5 minutes. There are some cultural factors such as
one of the people in this room is Muslim so he needs to pray at set times of the day
and pray in the centre of the room on his prayer mat. No one minds, but I think
that he would like more privacy when praying as he has asked for an office of his
own for religious reasons. (FGP3)

I am working in a shared office. The noise of having other academics in-room
disturbs me. My room is next to the laboratory. The sound generated from
mechanical instruments also becomes a disturbing factor. (FGP8)

Irrelevant speech noise (ISN) is “the noise that is generated from conversations between
colleagues, telephone calls and laughter” as cited in Di Blasio et al., 2019, p. 1. Kaarlela-
Tuomaala et al., (2009) and Kang et al., (2017) agreed with this definition. Individuals
working from shared office space reported that irrelevant speech caused by the general
noise level and comprehensible discussions between colleagues is recognised as an
extremely troubling effect of noise (Banbury & Berry, 2005; Haapakangas et al., 2008;
Hongisto, 2005; Jahncke et al., 2011; Kaarlela-Tuomaala et al., 2009; Pierrette et al., 2015;
Schlittmeier & Liebl, 2015). Noise annoyance has been defined as a “multi-faceted concept
that includes behavioural noise effects, such as disturbance, and interferes with intended
activities and evaluative aspects, such as nuisance, unpleasantness and getting on one’s
nerves” (Guski et al., 1999 as cited by Di Blasio et al., 2019, p. 2). A variety of symptoms
including fatigue and headaches (Pejtersen, et al., 2006), problems with maintaining
concentration (Banbury & Berry, 2005; Kaarlela-Tuomaala et al., 2009; Pejtersen et al.,
2006), physiological stress (Evans & Johnson, 2000), loss of enthusiasm, fatigue (Jahncke
et al., 2011) and an increase in cognitive workload (De Croon et al., 2005), have been
identified in shared offices. FGP10 reported:

The environmental ergonomic factors that affected me most were the noise inside
and outside the home office. To rectify this, we arranged together with my spouse
proper childcare so that live sessions can be done in a quiet environment. Also,
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times for recording lectures and tutorials were selected to minimise potential
interruptions.

According to another experienced educator, FGP5, the environmental ergonomic factor of
background noise caused distraction or lack of concentration for both educators and

students.

Four academics in one room. It is difficult in teaching online from that room due
to surrounding noise and activities. Generally, going to any empty classroom or
meeting room for online teaching but then using a different room each time makes
it challenging. During COVID-19 it was also hard as having a young kid at home
and other family members' presence disturbs the concentration. In case of
students in online classes, the students can join from anywhere that includes the
airport, café, office lunchroom so they also struggle to concentrate and levels of
participation of all students are not the same.

While working from home some FGPs reported other environmental ergonomic factors as
well, such as temperature, light, etc.

Positive effect of Environmental ergonomic factors.

The educators from both groups identified that as they mostly working from university
campus they have good temperature, light ventilation control, thus they were not
experiencing any discomfort due to any of these environmental ergonomic factors, as

supported by the word cloud (figure 22).

Figure 22
Positive Environmental ergonomic factors affect online teaching
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The word cloud identified as ‘light’, ‘ventilation’, ‘university’, ‘good’ as most common

words said by the FGPs. Five within six experienced FGPs and all less experienced FGPs
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worked at the university when conducting their online teaching work. The comments

provided by experienced educators FGP1 and FGP3 were as follows.

Prefer working from university so again no issues with environmental ergonomic
factors. (FGP1)

Workplace lighting, temperature and ventilation are good. (FGP3)

FGP7 and FGP9 from the less experienced FGP groups stated that they work from an
individual office and none of the environmental ergonomic factor including noise affected

their online teaching.

Working from individual office set up, no issues with environmental ergonomic
factors. (FGP7)

Comparison of Environmental Ergonomic Factors Positive and Negative Effects

The comparison of positive and negative effects of environmental ergonomic factors by
both experienced and less experienced FGPs are displayed in the following graph (Figure
23).

Figure 23
Environmental ergonomic factors affect both FGPs positively and negatively
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Summary- Five of the 6 experienced and 4 of the 6 less experienced educators were
disturbed by background noises when using a shared office, from corridor noise, from

having a laboratory situated next to the room, etc. One experienced FGP member worked
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from home and her home office had no environmental ergonomic issues. Four experienced

and 3 less experienced educators had a problem with lighting. Four experienced and 4 less

Figure 24
Negative effect of Organisational ergonomic factors
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experienced educators had a problem with the room temperature when doing their online
teaching work. For the environmental ergonomic factors, the less experienced educators

had slightly less problems with lighting and noise.

4.3.3.3. Organisational ergonomic factors that affect online teaching.
Organisational ergonomic factors are those that are controlled by the University. Examples
are allotted time for updating teaching materials, marking the assignments, and providing

feedback using Blackboard.

Neqgative effect of organisational ergonomic factors.

Six main themes were identified in discussion with both experienced and inexperienced
FGPs regarding their experience on organisational ergonomic factors that affect them
negatively. The frequency of each theme mentioned by the participants is displayed in
figure 24.

The word cloud (figure 25) for most experienced educators identified ‘hours’ allowed for
work to be completed as the major organisational ergonomic problem supporting the above
graph. Both experienced and inexperienced FGPs stated that they required more time to
prepare and to modify course materials, mark assignments, answer emails, provide
feedback, etc. Remuneration not covering the extra hours of work was also a cause of

dissatisfaction.
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Figure 25
Negative effect of Organisational ergonomic factors
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Sellani and Harrington (2002) stated that online educators faced many unique challenges,
and that lack of time was an important challenge. They wrote that “Faculty complained that
the online delivery was more labour-intensive in the amount of time to grade papers and
respond to questions” (Sellani & Harrington, 2002, p 2). The disproportionate workload of
university educators was also related to their added diversified roles beyond their teaching
duties, which included administrative tasks, research, or organising seminars, etc. as this
affects online teachers negatively (Kinman, 2001; Sliskovi” & Sersi’, 2011). A variety of
reasons were identified as the cause for requiring extra time by the educators that included
time required for communicating and providing feedback to the students (FGP3),
modifying the course material (FGP4), University policy (FGP2). Some comments made

by experienced educator participants are listed below.

Time is the biggest factor. Educators are not given enough time for marking
student assignments, so assignments can only be work that requires a short
answer, rather than being a good practical learning experience. There is
insufficient time to provide students with good feedback. There is a lack of time
for updating and changing study materials to improve online teaching. (FGP3)

I would like to have enough time to try out new and different creative or innovative
features of software to modify the course material to be more engaging and
interesting to the students. Always too busy to do this. Teaching online requires
spending long hours before a computer which results in headaches and neck pain.
(FGP4)

I do not like the Blackboard platform that we have to use for online teaching as it
is not user friendly. The remuneration paid for online teaching is fixed with
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certain hours. Online classes need more time that cannot be claimed. As per the
universities policy, the academics should be available 24/7 so | ended up spending
around 4 times more hours than | am entitled to get paid for. (FGP2)

Students need to develop basic subject knowledge before developing advanced subject
knowledge. FGP8 reported that:

In the case of online classes, it is very hard to assess the level of knowledge of the
students. You have to assume that the students do not have the basic knowledge,
S0 you need to explain the subject from basic concepts and provide more detailed
explanations. So, it requires more time.

Enhanced time dedication is a major challenge to the educators involved in online
education (Berge, 2002; O'Quinn and Corry, 2002; Schifter, 2000). Other findings
mentioned that the time required for online course delivery is approximately similar to
face-to-face delivery but the main difference in time is the time required for grading and
answering emails on an online platform (Van de Vord and Pogue, 2012). Kebritchi et al.
(2017) stated that formal technical skills training is necessary for the efficient use of

computers and the internet, which is very important for having successful online education.

Organisational ergonomic factors that affect online educators positively

In the discussion with FGPs the experienced educators identified five organisational factors
including ‘setting up online assessment’, ‘preparing or modifying course material’,
‘providing feedback’, ‘autonomy in preparing course material’ and ‘autonomy in preparing
assignments’ that affect them. The less experienced educators also identified five
organisational factors including online teaching is ‘more engaging’, ‘adequate time allotted
for online teaching related work’, ‘providing feedback’, ‘autonomy in extending any
lecture’ and ‘autonomy in arranging extra lecture’ which affect positively online teaching.
Below is a graphical representation of positive organisational ergonomic factors in (figure
26).
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Figure 26
Positive effect of Organisational ergonomic factors on all FGPs
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The word cloud (figure 27) for most experienced educator identified ‘teaching’, as

representing the transition of traditional teaching to online teaching, the support provided

by the university for setting up online teaching from home due to COVID-19 outbreak

lockdown. Most of the FGPs were happy to have autonomy while preparing course

material, assignments, etc. Some of the experienced FGPs' comments are listed below.

Lecturers have a high level of autonomy to conduct many of their teaching and
learning activities (conducting tests, marking papers, updating material, etc.) at
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a time that suits them best. The only unchangeable item would be
lecture/tutorial timings which are fixed. (FGP6)

actual

During the COVID-19 pandemic, the university assisted in setting up the computers and

networks at home for staff to be able to have a good transition from face-to-face teaching

to online teaching. Some students, pre COVID-19 chose to study by distance education so

that they could combine their work and study thus these students were not affected by the

transition of face-to-face classes to online mode.

A greater number of students can attend online classes as the students are busy
with their work or other responsibilities. Especially in Kalgoorlie some of the
students are not on campus. They are in either Bentley campus or mine sites so
the attendance in an online class is better. University offered all types of support
to shift to online teaching. During the COVID-19 pandemic, the university
assisted in setting up the computers and networks at home to be able to have a
good transition from face-to-face teaching to online teaching. No negative
organisational factors related to online teaching. (FGP5)

The flexibility of extending any class without disturbing by next class scheduled for that

room was described by a less experienced participant, FGP7.

Another reason for that is in the case of face-to-face class there are only two hours
allotted for the class and there will be another class in that room after that so
there is no time available to extend the class. However. online this situation does

not exist so if needed the class can be extended beyond two hours.

Another less experienced participant, FGP10, said that the potential interruptions could be

avoided by having the options of pre-recording the lectures for online teaching.

Times for recording lectures and tutorials were selected to minimise potential

interruptions.

Comparison of Positive and Negative effect of Organisational Ergonomic Factors.

While comparing the organisational factors that facilitate or hinder the most experienced

and less experienced educators the following similarities and differences were identified as

shown in figure 28.
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Figure 28
Positive and Negative effect of Organisational Ergonomic Factors on all FGPs
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Similarities: FGPs of all focus groups mentioned the extra time/hours requirement for
efficiently completing all the demands of online teaching such as course material
preparation, proving feedback, answering emails or messages, etc. Preparing online test
material and conducting the test was also mentioned as challenging.

Differences: One educator with less than 3 years online teaching experience thought that
the allotted time for online teaching and preparation was sufficient and another suggested
that there should be some guideline of pre-existing knowledge introduced by the university

to prepare prospective future students for learning online.

4.3.3.4. Cognitive ergonomic factors that affect online teaching.
Cognitive ergonomic factors are related to how an individual thinks and processes
information. An example is where an individual knows and understands the university

policies and procedures, Blackboard, Turnitin, and online educational tools.

Negative Cognitive ergonomic factors effect.

The discussion with FGPs both experienced and inexperienced educators identified six

negative cognitive factors. These included setting up technology, collaborative ultra,
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interactive, no show of students for classes, mathematic expression, and missing support
from colleagues. The less experienced group identified that not knowing university policies
and procedures as negative cognitive factors in online teaching platform. While comparing
the negative effect of cognitive ergonomic factors between both experienced and less
experienced educators’ similar areas which hinder online teaching work, they were
technological and student no-show for classes. Not knowing the university policies and
procedures was most common with less experienced educators. More experienced
educators had more issues related to ‘Collaborative ultra and interactive’ while less
experienced educators were more concerned with the issues related to ‘mathematical
expression and missing support from colleagues.’ Figure 29 and word cloud figure 30 show

cognitive ergonomic factors that negatively affected focus group participants.

Figure 29
Cognitive ergonomic factors effecting negatively FGPs
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Figure 30
Cognitive ergonomic factors negatively effecting all FGPs
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The above word cloud identified ‘collaborative’ as collaborative-ultra software, and
‘technological” as technological issues, support from universities technological
department, ‘interactive’ as interaction with other Curtin technological platform and
‘show’ as no show of students for online classes. The word cloud highlighted that the
educators sometimes missed learning from each other, talking to other colleagues, and
being able to brainstorm. Educators missed the support from their colleagues when they
were forced to work from home during COVID-9 lockdowns. The sudden introduction of
new technology due to the emergency shifting of teaching to online hindered the
effectiveness of online teaching work as supported by comments provided by experienced
educator FGP5:

During the COVID-19 pandemic fully online courses were introduced using
collaborative ultra-software. Did not use this software before and experienced
some issues with interaction with other Curtin technological platforms. | was not
able to draw or do other interactive things. Collaborative-ultra is good but has
some issues. It is hard to use with a docking station and without a docking station
is unable to use two monitors. There are a lot of mathematical expressions that |
need to teach in class which was not easy with collaborative ultra. In Face-to-
Face class or in iLectures, there are no issues in teaching in an interactive way.

Increased workload and less interactive collaboration elevate the psychological stress of
the educators as stated by FGP2.

The University has mandatory student/teacher collaborative sessions online each
week. For these classes, academics are required to prepare a PowerPoint
presentation and schedule to deliver the classes at a fixed time. The main
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frustrating thing is academics spend more hours, but the students generally do not
bother to show up as there is no penalty on their part for no show. This affects the
academic motivation’. 'At the time of the commencement of the pandemic I missed
all the support I previously had from a colleague.

Some of the less experienced FGPs faced cognitive ergonomic problems with policies
regarding the requirement of online delivery of class, marking assignments, and setting up

exams as described by FGP10.

At the beginning, all the tools, policies, and procedures related to online teaching
were communicated in a short period of time which was perhaps a bit
overwhelming. After delivering the first unit online, 1 had much more familiarity
with them which improved my comfort and confidence in delivering other units of
study online. There are some challenges I face with the policies related to online
assessment setup and marking. Especially for plagiarism or in the case of open-
book exams. | am not very clear this semester on how it works.

FGP8, a less experienced educator, also felt that there should be more education provided

regarding the policies and procedures.

I have some conflicts with understanding the requirements in the policies in case
of online delivery, assessment, and feedback which should be matched and
corrected together. There are issues with the authenticity of the assessments, the
quality of feedback is not suitable for online. They should be corrected.

On the topic of policies FGP11 said that:

One of the policies is ‘The online tests should be at least 4 hours.” I do not
understand why this should be applicable for my unit. My unit includes several
computational questions. Usually, the students have 2 hours to solve all of the
question problems. Due to the policy, | have to give 4 hours and this year everyone
has a very high mark.

Some online educators may struggle to develop course delivery in ways where they could
maximise the transfer of learning material due to constant up-grading of technology in the
digital world (Kong, 2000).

Positive effect of cognitive ergonomic factors on online teaching.

Figure 31 and 32 shows the positive cognitive ergonomic factors affecting all focus group
participants.
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Figure 31
Cognitive ergonomic factors affecting all FGPs
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Figure 32
Positive Cognitive ergonomic factors affecting all FGPs
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The word cloud (figure 32), for both experienced and inexperienced educators identified key

positive factors are ‘policies,” ‘knowledge’, ‘educational tool’, ‘knowledge’ and ‘procedures’.

The experienced educators of this group had enough knowledge of online teaching-related
policies and procedures. FGP1, FGP3 referred to having adequate knowledge on policies
and procedures.

I have enough knowledge of policies, procedures, and other educational tools

manuals but these do not provide enough support when facing online teaching
problems. (FGP1)

I have a good knowledge of work-related policies and procedures. If there are any
changes in workplace policies or procedures this information is provided to all
staff by email. (FGP3)
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While FGP6 an experienced educator was happy about receiving adequate training and

resources.

Adequate training and troubleshooting resources have been continuously
provided by the University. So, | have not faced any difficulties in this area.

The FGPs with less online teaching experience mentioned that they had enough knowledge

of work-related policies and procedures.
I have a good knowledge of work-related policies and procedures. (FGP7)
While according to FGP10 the familiarity comes with the experience.

After delivering the first unit online, there was much more familiarity with online
teaching which improved my comfort and confidence in delivering other units
online.

Comparison of Cognitive Ergonomic Factors Positive and Negative Effect on Most and Less

Experienced Educators.

There were similarities and differences in the cognitive ergonomic factors identified as the
facilitator or act as a barrier to online teaching by both FGPs as described below. Figure 33

shows the graphical representation of the comparison.
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Figure 33
Positive and Negative effect of Cognitive Ergonomic Factors affecting all FGPs
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Similarities —Majority of the FGPs of both groups acknowledged that there was enough
support provided by the university as well as from their colleagues when they need, it can
either be the technological support or related to any other matter. The support and guidance

help all the educators to understand and execute out the online teaching work smoothly.

Differences — The educators who had more than three years of online teaching experience
were very conversant with the university's policies and procedures towards online teaching-
related matters. Whereas the educators who had less than three years of online teaching

experience struggled with the university policies and procedures.

4.3.3.5. Social ergonomic factors that affect online teaching.
Social ergonomic factors are related to individuals’ interactions with other people.
Examples were the opportunities for collaborating with students and co-workers in online

teaching and all other communication.
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Negative Social ergonomic factors effect.

Nine social ergonomic factors were identified by the experienced educators as the factors

that act as a barrier to online teaching (figure 34).

Figure 34
Negative Social ergonomic factors for Focus Group Participants
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Five out of nine factors were also identified as a barrier by the inexperienced educators:
physical presence, interaction with students, social interaction, lack of passion, and lack of
engagement. While distraction, communication, interaction with colleagues, and visual
interaction were the factors which were identified by the experienced educator as barriers to
the effectiveness of online teaching.

The word cloud identified ‘presence’, ‘missing’ as missing of physical/social presence or

interaction, ‘communication’ with students as well as with co-workers (figure 35).
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Figure 35
Negative Social ergonomic factors for Focus Group Participants
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The negative social ergonomic factors discussed by the FGP educators were the lack of
physical and visual interaction, lack of passion, lack of engagement, etc. FGP2 reported

the following.

In an ideal world, I would prefer to pre-record lectures rather than prepare for
collaborates. The synchronous method of teaching is hard because of the time
differences even within Australia but in online courses there are students from all
parts of the globe. So, for these reasons Asynchronous method is preferred.
Missing the presence of co-workers, brainstorming, walk and talk kind of
opportunities.

Lack of student engagement was identified by an experienced educator, FGP6.

Sometimes, lack or low level of engagement from students reduces the efficiency
and effectiveness of online teaching delivery but often it is hard to convince
students to change their behaviour.

The main social ergonomic factors talked about by inexperienced educators were the lack
of physical presence of students, missing collaborating and discussing with colleagues
during the COVID-19 pandemic lockdown period. Some of the mathematical expressions,
or coding were easier to explain in a face-to-face class rather than in the online platform
where the educator was unable to see the expression or the body language of the students
to understand the students’ level of understanding on that area, which works as a motivator

to the teachers while teaching a face-to-face class. Comments provided by FGP8 and FGP9
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support the observation that the lack of interaction hinders the effectiveness of online

teaching.

The negative side of online teaching is that you cannot see the students personally,
so you cannot relate to them in the same way you are able to do with a face-to-
face class. (FGP8)

The main challenge in online classes is the level of interaction and eye contact. It
upsets me as | am a very passionate person but in online classes, | do not feel that
passionate. (FGP9)

Social presence is one of the most important theories that has been investigated about social
interaction. Social presence can be defined, “as the degree to which a person is perceived
as ‘real’ in mediated communication” (Sung & Mayer, 2012, p.1; Yen & Tu, 2011). Social
presence can also correlate with the degree of feeling interacted with real people while
teaching online. Studies show that the learner’s and teachers’ interaction and satisfaction,
achievements of the students, enhancement of perception of the community are impacted
by the social presence factor in online teaching (Polhemus et al., 2001; Tu & Mclssac,
2002; Sung & Mayer, 2012). A high level of frustration, a negative attitude toward the
effectiveness of the class, and a lower level of motivation may result from a lack of social
presence (Hughes et al., 2007; Song et al., 2004). The comment made by an inexperienced
educator FGP10 supports the perception that lack of social presence hinders the

effectiveness of online teaching.

The only negative effect was about student meetings which had to be changed from
face-to-face meetings to online live sessions. The interaction between supervisor
and student was not as good as a result (e.g., explaining some aspects of the
problem or pointing improvements in Matlab code would have been easier face
to face with the students sitting with his laptop next to me).

Positive social ergonomic factors effect.

Five social ergonomic factors were identified by both experienced and less experienced
educators as factors that facilitate online teaching. Access to video and chat facilities were
identified by the less experienced educators as positive factors. Good communication, good
interaction with students, good social interaction, interactions with colleagues, and ability
to use experts recorded lectures were identified by both experienced and less experienced
educators as positive factors (figure 36).
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Figure 36
Positive Social ergonomic factors for Focus Group Participants
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The word cloud identified ‘interaction’ as representing good social interaction with co-

workers (figure 37).

Figure 37
Positive Social ergonomic factors for FGPs
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The importance of interaction could be identified by the comment made by an experienced

educator, FGP3:

Everyone in the room that | work in gets on well with each other so there is good
social interaction. For people in the department who work in other rooms, social
interaction occurs in the tearoom and the corridor. We also usually have our
lunchtime together and discuss anything that we like during this mealtime. There
is sharing of food. The department culture is friendly and supportive.” ‘At the end
of the Collaborate ultra-class, I switch off the recording and allow students time
to talk about anything that they like so that they have some social interaction with
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other students and with me. Most of the time this brings up issues, not related to
the course topics but with other things, such as the student losing their
employment due to COVID 19, needing to find new accommodation, where to buy
food at a reasonable price, etc. The students have been helping each other with
advice and support during this time.

Interaction was also identified as good social interaction with the use of video and chat,
and to be able to utilise expert presenters from any part of the world, which is not possible
in a traditional classroom, unless a video link is used. The comments from less experienced

educators FGP7 and FGP8 support the above advantages.

It's two-way, yes. Online teaching is less socially interactive than face-to-face
classroom teaching, but in some classes, the social interaction is better as students
interact with videos and chats, but the level of interaction is different for every
class. (FGP7)

A positive aspect in an online class is that you can invite a guest lecturer to your
class even if he/she is not on the campus at that time or is on leave. (FGP8)

Comparison of Social Ergonomic Factors Positive and Negative Effect on Experienced and

Less Experienced Educators.

A total of fifteen factors, both positive and negative, were identified by FGPs.
Similarities- FGPs of both groups missed physical/visual interaction with students.
Differences- Half of the less experienced FGPs thought that the online teaching platform
provided better visual interaction through video, chat, etc. A comparison of positive and

negative social ergonomic factors displayed in figure 38.

Figure 38
Social Ergonomic Factors for experienced and less experienced educators

Time difference 1

Video and Chat

Guest lecturers

Good interaction with Colleagues
Good Social Interaction

Good Communication

Noise Distraction
Lack of engagement
Lack of passion
Lack of concentration
Lack of Social Interaction
Visual Interaction
Lack of Interaction with..
Lack of Interaction with students
Communication

B R R R

B RoR

Physical Presence 1

]

0.5 1 1.5 2

® Less Experienced H Most Experienced

Page | 138



4.3.4. Involvement in the supervision of online research students.

A mixed response was received. Four out of six experienced focus group participants were
involved with research supervision, and of these two educators were involve with online
supervision. Also, four less experienced focus group participants were involved with
supervising research students with only one student online. The other three educators
supervising face-to-face only. Three areas were identified by the educators that affected

the online supervision of research students as displayed in figure 39.

Figure 39
Ergonomic factors that affect online teaching of research students
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These were time zone differences with students (50% of the 8 supervisors), and technology
problems that included lack of student software access and restricted technology (38% of
the supervisors).

The word cloud for the ergonomic factor identified by the educators indicated that the
major problems were doing research supervision online and phone calls with the online

students from other parts of the world (figure 40).

Figure 40
Ergonomic factors that affect online teaching of research students.
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FGP5 and FGP1 expressed their concerns about lack of physical contact with the students:
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It is difficult not having any physical contact with the students. Sometimes it's like
out of sight out of mind. While discussing conceptual things it's easier face to face
than online. Less productive in collaborating with research students through the
online teaching platform. (FGP5)

| supervise 6 research students online; they are from Kalgoorlie. | speak to them

twice per

week for around 2 hours each time and also visit Kalgoorlie once a

month to get direct interaction with them. (FGP1)

4.3.5. Differences between traditional vs online teaching.
The factors identified by both the 6 more and the 6 less experienced educators between

face to face and online teaching are displayed in the following Figure 41.

Figure 41

Differences between traditional vs online teaching by FGPs
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The word cloud identified ‘assessment’,

‘activities’, which includes set up assessment

questionnaire / course material, avoiding plagiarism, interaction, authenticity, ergonomic

factors, flexibility, etc. and connection as the main themes (Figure 42).
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Figure 42
Differences between traditional vs online teaching for all FGPs
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All the FGP educators said that they preferred face-to-face classes over online classes

where possible.

The main differences that emerged were communicating, collaborating, engaging with
students as well the attendance being a problem in some cases.

The main difference found is in the communication and collaboration with the
students. In case of traditional teaching environment, the collaboration and
communication are higher than online setup. Another issue is for the assessment,
requires extra effort like adding recording facility for the students while doing the
assessment or exams to avoid cheating. There are other methods used for this
purpose e.g., providing 24 hr window to complete certain task but in this method,
there are possibilities of discussion between students. The ergonomic factors can
be the organisational ergonomic factor which the stress of completing everything
in allotted time, this factor is more stressful for casual/sessional/part-time staff as
they are not getting any remuneration for these extra times. (FGP1)

FGP3 expressed concern at students not attending online classes.

When teaching in a classroom the students come to class each week and worked
with each other to learn. With online teaching, very few students attend the online
classes as these are recorded, and students can watch the class at another time if
they feel like watching it. Some of my colleagues have had no students turn up
week after week for their online classes. Not all subjects are suitable for online
teaching. For example, in the weekly on-campus laboratory classes for workplace
human factors the students use equipment to conduct experiments and write their
results. This forms one of the unit assessments. There was 100% student
attendance and satisfaction with this learning experience. Online a video is shown
with someone else doing the experimental work. Students do not have hands-on
experience with using the equipment and have no personal interest in the results
because it is not their work. There is much less student engagement in online
learning. Students just watch via a YouTube video a recorded version of
laboratory activities and have to use a previous class’s results for their work,
which affects their motivation, and they feel less engaged.
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Following is a description of online assessment methods used by focus group participants.

Assessment methods

Assessment in an online environment was reported by FGPs as being challenging.
Preparing assessment material for online classes required extra time and effort. Measures
were needed to prevent cheating, such as when preparing questions for open book tests the
educator needed to consider that the students were able to communicate with each other to
answer the questions. Discovering an efficient method to assess the learning outcome of
students in online courses is being addressed (Robles & Braathen, 2002). Some academics
consider that effective ways of assessing students of online courses need to follow similar
characteristics of face-to-face teaching and learning, such as students being given varied
and meaningful assignments that will challenge them to think harder (Marshall, 2003).
However, online assessment requires a more systematic approach than on campus teaching
(Robles & Braathen 2002). The assessment techniques must accomplish desired
competency levels; thus, the educators are required to use more innovative ideas to modify
the method of instruction and assessment than for on campus teaching and assessments
(Liang & Creasy, 2019) as in online platform the nature of human interaction,

communication, learning process are all different (Robles & Braathen, 2002).

A study by Asgari et al., (2021) identified that cheating remains one of the major worries
for the online examinations and requires using available techniques including online
invigilating and randomisations of the examination questions. The comments made by
FGP1 illustrate this:

Another issue is for the assessment. This requires extra effort like adding
recording facility for the students while doing the assessment or exams to avoid
cheating. There are other methods used for this purpose e.g., providing a 24-hour
window to complete a certain task, but in this method, there are possibilities of
discussions between students.

FGP4 recognised that the creation of the assessment poses difficulty in online teaching

platform.

In case of assessment creation, online assessments generally use different methods
and structures. The students’ computer literacy also affects in case of fulfilling
some of the specific assessment tasks.
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Similarly cheating also posed a concern for FGPs.

For assessment, it is quite difficult as you need to design the assessment in such a
way that students are not just copying from the book in the open book exam
scenario. (FGP7)

Authenticity of the tests is a major factor. (FGP8)
FGP9 and FGP11 were also concerned about plagiarism.

In the case of assessment methods, it is hard to find a way to help our students to
do their work in a proper way to avoid plagiarism. Support from co-worker not
much difference, the ergonomic factor is good. (FGP9)

The biggest difference is test/exam. Without an invigilator, it is hard to avoid
plagiarism or other misconduct behaviours. (FGPP11)

The next section discusses comments received concerning online teaching course material.

Preparation of course materials

Designing and preparing course materials for online delivery and on campus are different
in many ways. Barker (2002) stated that, using the same course material used for classroom
teaching in case of online teaching is not enough. Generally, four basic methodology needs
to be followed while creating course material for online delivery. These are:

1) it should be accessible through intranet and/or via internet, 2) facilitate asynchronous
and synchronous activities; 3) providing opportunities for shared workspaces to encourage
collaborative group working; 4) having scope of on-going assessment to capture regular
progress (Barker, 1999; 2000; 2001; 2002). Another area identified by FGP5, was that

online laboratory classes were challenging:

Laboratory classes are more challenging as the students cannot get hands-on
experience. (FGP5)

According to Barker (2002), online teaching is different from face-to-face instruction,
because in online teaching platform teachers and students are not present physically and
can be in different geographic zones. According to Baker (2002) the amount of preparation
work required increased for online teaching due to the requirements of adding extra activity
sessions in order to make the course more collaborative and engaging (Baker, 2002) the

comments received from FGP7 and FGP9 supported the above observations.
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In terms of course material you need to prepare the online course material in such
a way that all students can understand irrespective of the basic knowledge i.e., in
more detail than in face-to-face class material. (FGP7)

Course materials mainly same only need to add activities at regular intervals to
keep the students engaged and make the class more interactive. (FGP9)

However, FGP4 reported that:

Main difference from traditional classroom teaching is missing physical
connection. There is not much difference in areas of course materials. (FGP4)

The need for difference in course materials for online teaching depended on the subjects
taught.

Ergonomic factors

The ergonomic factors that affected online teaching were described by FGPs as being
mainly the physical and environmental ergonomic factors if the educator was working
away from the university and their home office was not set up ergonomically. Other than
this, sometimes-organisational ergonomic factors also caused stress and feeling isolated
was described as a social ergonomic effect. FGP1 identified organisational ergonomic
factor related issues.

The difference in ergonomic factors can be the organisational ergonomic factor
of the stress of completing everything in the allotted time. This factor is more
stressful for casual/sessional/part-time staff as they are not getting any
remuneration for these extra times.

There were mixed responses received from less experienced educators. FGP8 said that not
having university access could pose ergonomic related discomfort.

Ergonomic factors are very bad for the teachers who do not have access to the
university facilities. (FGP8)

Ergonomic factors are good. (FGP9)

Support from co-workers

The educators working away from the office often experience isolation, the absence of

another member of the teaching team, a quick discussion with co-workers regarding some
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issues, etc. However, in normal situations, like not in lockdown situation when the
educators are allowed to come to university, though they are involved in online classes but
still they receive all types of support from co-workers as needed. The less experienced
educators thought that there was not much difference in receiving support from co-workers

specially at the time when it needed

Co-workers are all busy but if there is a need always, | get help from my co-
workers unlike in the COVID-19 situation when you have to work from home and
cannot meet your co-workers. (FGP7)

The Comparison of differences and similarities between traditional vs online teaching for

Most and Less Experienced Educators

The Comparison of differences and similarities between traditional vs online teaching for

Most and Less Experienced Educators were displayed in the graph below (figure 43).

Figure 43
The comparison of on campus vs online teaching for all FGPs
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Similarities- Both the educators with more than and with less than 3 years’ experience in
online teaching said that the hardest part of online teaching was to develop the questions
especially for science subjects, the authenticity of the assessment and reducing plagiarism
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in an open book examination scenario. Preparing course material was also challenging as

they needed to develop it in such a way that it would engage the students in online classes.

Differences- Five (83%) experienced educators reported stress due to time constraints,
while only 4 (67%) of the 6 educators with less than 3 years online teaching experience

reported lack of time as a problem.

4.3.6. What helps you to teach most effectively in online teaching.

While discussing the factors affecting the educators positively with online work the more
experienced FGPs identified interaction, support, time, classroom, flexibility and
computational. The less experienced educators identified similar factors except ‘time’ and

‘support’, but they additionally mentioned ‘software’ as a positive factor (figure 44).

Figure 44
Factors helps online educators to teach effectively.
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Figure 45 shows the most used words describing the factors that helped participants teach
effectively online.
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Figure 45
Factors helps online educators to teach effectively
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The above word cloud identified ‘interaction’ representing student-teacher interaction,
‘support’ represents receiving good support from different departments of the university in
the process of preparing for the online class, ‘time’ meant online teaching requires more
time and the extra hours spent will be directly proportionate with increasing the
effectiveness of the online teaching. ‘Room’ was interpreted as there was no rush to make
the room available for the next lecture as well as it’s easy to schedule another class without
the hassle of going through all the formalities to book a classroom. Also, the students can
revisit their lecture anytime they want which gives them the flexibility to watch the lecture
repeatedly to clear their doubts. The availability of enough time was reported as being
required to help to improve the effectiveness of online teaching. Many students join online
classes from different countries as well as from different socio-economic backgrounds,
which affect their accessibility towards required equipment (e.g., laptop computer) and fast

internet service.

Time —the more time spent the more effectively the class is taught, so despite
getting remuneration for fixed hours lecturers work more hours to teach
effectively. Different students work differently, as well as generally. In traditional
courses the students are generally full-time student with part-time work but in
online platform, most of the cases are opposite like full-time worker and part-time
student, for this reason, students generally do not spend enough time but of
course, always there are exceptions.

According to FGP3 receiving adequate support from each level helps her to teach

effectively online.
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Getting good support from the university on an educational level and learning
different ways of teaching and of using new educational tools. The learning
support people assist with making films for teaching and with using new teaching
technology, all of which can improve teaching effectiveness.

Access to resources were the main area FGP4 thought helps to enhance effectiveness.

Having a computer, good internet service, and online access, a lot of the
effectiveness comes from interaction from the students. Also depends on the topic
you are teaching.

Other factors like ‘Flexibility’ represents the flexibility of time, place, etc. as mentioned
by FGP8.

Like the time flexibility factor for an online class. Everything is against online
class, growing up with on campus teaching environment so still quite
uncomfortable with online teaching platform. Also, there are a lot of areas in
online teaching that needs improvement. Online teaching has a long way to go.

FGP9 talked about interaction.

I am not for online teaching. | like to work with my students face-to-face and
interact with them. Still cannot figure out yet if there is anything that helps me to
teach effectively in an online scenario. | am taking an online class as | am required
to do this, so maybe in future I will figure it out.

Quick access to the software, getting enough and timely support and assistance from
relevant departments was reported by FGP10 as helping to teach effectively online.
Quick access to software (e.g., switching between online lecture notes, blank
pages to scribble on, Matlab editor) and the fact that students can see what | see

on my screen allows them to understand how a problem is solved from scratch
and what material is important to achieve that.

The similarities and differences identified as the most effective factors to teach online are

described below.

Similarities- Both groups agreed that better technology, the internet, and device such as

smart phone, tablet etc. were important factors for effectiveness in online teaching.

Differences- Educators with more than 3 years online teaching experience reported that
spending extra time makes their online teaching more effective. Support from the technical

team at the university also helped. Educators with less than 3 years online teaching
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experience reported that flexibility was the main factor required for them to teach

effectively.

4.3.7. Barriers experienced in online teaching

The barriers identified in online teaching by both experienced and less experienced
educators were ‘physical interaction’, ‘internet issues’, ‘no show’, ‘missing attendance’,
‘less communication’, ‘technological issues’, ‘delayed feedback’, ‘time differences.’
‘Initial setup’ and ‘able to use recorded lectures’ were also identified by experienced
educators. While the inexperienced educators additionally identified ‘phycological’,
‘engaging students’, ‘handling new tools’, and ‘accessibility to technology’ as barriers to
achieve desired effectiveness in online teaching platform. The following graph (figure 46)
described the issues identified as a barrier to online teaching work by more and less

experienced educators.

Figure 46
The barriers of identified by experienced and less experienced educators
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Figure 47
Factors identified as barrier to online teaching
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The word cloud (figure 47) identified ’interaction’ between student and educator and
between students, ‘missing’, ‘audience’ as in the missing audience, ‘interaction’, ‘physical’
represents lack of physical interaction from the students as mostly they either do not show
up or they stay invisible, and students do not ask any questions throughout the class. Other
factors showed up in the word cloud were ‘technological’, ‘internet’ issues, ‘feedback’ as
in receiving delayed feedback, etc. For the educators working away from the office the
biggest barrier was the initial set up of the home office and tools for the online delivery of
lectures i.e., a workstation, chair, environment, internet and properly working software.

FGP5 identified the main barrier for was teaching from a shared office.

Fixed set up is preferable, due to difficulties in teaching online from a shared
office. Generally, try to do the teaching from empty classroom or meeting room,
which sometimes becomes challenging to find.

The FGPs of the less experienced educators’ group stated that they did not feel comfortable

transitioning from on campus classroom teaching to online teaching.

If there is an option, | would like a face-to-face class. The main barrier is the
psychological acceptance of the change from face to face to online, but maybe
after a number of years when online will be the normal way of teaching then we
will adopt it more easily. Need to learn how to engage the students. Technological
issues like internet dropouts are another issue. In some instances, the IT support
team is very good but, in some cases, they were also not aware of the technology
so they cannot help. Technology use in the online teaching area is still growing
and is not very advanced. (FGP7)
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To overcome the barriers, the educators reported trying to be more compassionate with the
students while taking classes or workshops or tutorials, as well as adding interactive tools
e.g., quizzes and discussions at regular intervals to engage students. Also, answering the
students' questions or clarify information through a phone call after class when required.
The similarities and differences in the factors identified as barriers to online teaching work

for online educators are as follows.

Similarities — FGPs from both experienced and less experienced groups thought physical
interaction, internet issues, no show or missing audience, less communication between
students and educators as students are reluctant to switch on their camera and to talk were

the main barriers.

Differences — Three educators who had more than 3 years of online teaching experience
reported that the initial setup for online teaching at home, getting a quiet place for
recording, setting up new classrooms as per availability for recording online class were the
main barriers. For educators with less than 3 years of online teaching experience knowledge
of technology, knowing the best way to utilise software, issues related to being able to use

software outside the university campus were the main barriers.

4.3.8. The most important factors recommended as required to enable online teaching
work
The most important factors described were to be patient, tolerant, ability to understand the
students, open to quick problem-solving attitude, being creative in designing online
learning strategies for students, being adaptable, a good understanding of the subject and
pedagogy, and being aware of online teaching barriers and ready to give extra attention to
the students with English as a second language (Baran et al., 2013). Both educators and
students should have access to software (e.g. shared screen where we can show: blank notes
to scribble on with table+stylus, pdf lecture notes, Matlab editor, etc.), be computer literate,
understand the software they were working with, have an internet connection with good
speed, a suitable environment when teaching or learning from home, space, and a quiet
area plus good physical ergonomic factors such as chair and desk arrangement (OECD,
2016). Getting regular feedback from students and enough time also helped educators to
improve their work. For online teaching work the educator has to be computer literate,

know about the software they are working with and receive the necessary training ahead of
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time, establish a mutually respectful relationship/partnership with students so students feel
the urge to engage back, do constant follow-ups with students going under the radar, have
a good understanding of the subject and pedagogy and be aware of online teaching barriers
(Bennett & Lockyer, 2004).

Both experienced and less experienced FGPs identified nine similar factors as the most
important factors which enables them to successfully do their online teaching work. The
factors were ‘time’, ‘appropriate software technology’, ‘correct device’, ‘technological
knowledge’, ‘good internet connection’, ‘good internet speed’ and ‘correct work
environment’. The other factors identified by the experienced educators were ‘problem
solving skill’, ‘adaptive and creative’, and ‘constant follow-up’, while the inexperienced
educators identified factors like ‘course design’, ‘interaction’, and ‘licensing guidelines’,
as facilitating factors in online teaching environment. Figure 48 displays the similarities
and differences of both groups.

Figure 48
Facilitating factors identified by More and Less Experienced Educators
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The word cloud (figure 49) identified the following words to enable successful online
teaching work, the most common words were ‘different’, ‘time’, ‘technology’ and ‘need
good software.” The discussion with the educators identified that students should have a

suitable ‘device’ to successfully join the online courses.

Figure 49
Recommended enabling factors to teach successfully online
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The comment of FGP1 supports this.

The most important factors recommended for successful online teaching are
proper equipment for both educator and student, software, internet connection
and speed, proper environment while teaching or learning from home, space.
(FGP1)

FGP3 said that the technology used for the teaching upgrades can be a challenge.

Technology changes frequently. There is the challenge of using the latest version
and identifying better ways to use technology to improve online teaching. The
learning support team is very helpful. University-provided educational sessions
are good. In those sessions, we can also learn from other participants by
discussing with them what they do in their online teaching, what works, and what
does not work. (FGP3)

The word “different” represents that online courses require different ways to design the
course contents to engage students. ‘Time’, refers to requiring more time for course design.
Educators struggled with the licensing issues of engineering software and had to check all
the licensing restrictions so that students in other countries were able to study online.

FGP7 identified that the time zone differences between countries affected students studying

online.
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Need to improve the involvement between the audience and the online educator.
In the university forum the students should have some control over choosing their
class timetable as different students join from different parts of the world with
different time zones, so sometimes for some students’ classes are in very odd hours
which affect their concentration and motivation. Need to consider the time
difference between different countries. Need to increase the efficiency of the
platforms. Sometimes you post something on Black Board, but students want this
information via email, so there must be some option for choosing the way you
want to send the message.

FGP8 recommended that the licensing guidelines should be checked so that students were
able to study online as the licence for some software only allows the software to be used at

the university, or on university computers.

When we are teaching engineering software, most of the time students struggle
with the licensing criteria as students are working from home and these licenses
only work in Curtin computers. Sometimes students use their phones or tablets for
class and some students do not even have a computer. Therefore, universities
should have some prerequisites for students before they join online courses. It is
very hard to maintain the level of quality if students join the class with different
devices like smartphones, tablets, etc., and this makes the online classes
inefficient.

The similarities and differences in factors identified by both groups are described below:

Similarities— FGPs of all groups mentioned that spending more time was required, as
different subjects required a different way to design the course material, availability, and
usage of the correct device was required so that all the technology was compatible with the

university technology.
Differences- Only the online educators with less than 3 years online teaching experience

said that students struggle with the licensing criteria of software as some software only

worked within the university campus.
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4.3.9. Exit question:

Exit question.

The exit question asked participants if there was anything else that they would like to talk
about regarding their online teaching experiences.

Figure 50
Online teaching experiences additional information.

Everyone was happy to be involve in online teaching as this provided an opportunity to
have flexibility and to accommodate a large population of students from different countries.
Both more and less experienced educators talked about eight common factors related to
their online teaching experience as ‘Internet’, ‘course design’, ‘noise’, ‘time difference’,
absenteeism’, ‘technology’, ‘flexibility’ and ‘physical interaction’. While the more
experienced educators described an additional four areas of experiences in online teaching

as ‘time’, collaboration’, ‘assessment’ and ‘shared office’.

Using Word Frequency queries, the word cloud (figure 50) identified the main words which
were frequently used in the discussions. The most common words used were time, physical
interaction, and flexibility. Educators stated that while teaching online students from
different parts of the world it was recommended that the educators should be aware of the
culture and the restrictions in the countries, they had students from. A challenge identified
by the experienced FGPs was that not all subjects were suitable for online teaching as stated
by FGP5.

All types of subjects are not suitable for online teaching. Some subjects are very
suitable some are less, and some are very difficult. So, it needs to be identified
which subjects are suitable and not try to teach unsuitable subjects online. (FGP5)
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FGP4 was concerned about the quality of online courses as some of the courses were only
available face-to-face and emergency shift to online version was made quickly to deal with

the restrictions imposed after the outbreak of COVID-19 pandemic.

Always have online courses in order to accommodate students from different
countries/ mature age students which already have been designed appropriately.
However, in the time of the COVID-19 pandemic the sudden requirement of
pushing all students to study online urgently, in some instance it might have
compromised some good practices as everyone did not get enough time to design
the transformation of face-to-face classes to an online class version. It was a very
stressful situation for everyone.

Other educators emphasised implementing policies regarding minimum attendance or
penalty for no show and to limit the number of students per class to increase engagement.
FGP7 stated that, experience in online teaching had an important role in the effectiveness

of online teaching.

The online teaching improved the way we do it over time, the way you know the
platforms, the training sessions provided by the university are quite good and
helpful. Once you know all the functions of the technology platform you can utilise
them in a better way.

There were no common positive or negative themes identified by both experienced and less
experienced focus group participants.

4.4. Summary of focus groups findings

A purpose of the focus groups was to identify and assess ergonomic factors that affect
educators’ experience with online teaching and to use the results to develop an online
questionnaire for the main part of the research study. Based on the research aim the
objectives identified were the following:

1. Ergonomic factors that are perceived by university educators to facilitate the provision
of online teaching for minerals and mining engineering.

This objective was achieved through the answers provided to focus group questions 2, 4,
11,12 and 14.

Positive- After carefully analysing the answers, the FGPs of both groups felt positive about

the overall flexibility and having less or no travel time requirement when teaching online.
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It was stated that the main factor for effectiveness in online teaching work were the
availability of good technology, having an internet connection with good internet speed,
and having device such as a computer, smart phone, tablet etc. The software and technology
help to increase flexibility, and good software packages and technology tools were

available.

Negative- It was obvious that online teaching was very time consuming and that it required
more time than allotted to the educators. Different subject areas also require different ways
to teach the unit of study and required different types of software, design, assessments, etc.
Everyone agreed that absenteeism, non-collaborative nature of some students in class, lack

of physical interaction and plagiarism were the main obstacles.

2. Ergonomic factors that are perceived by university educators to be a barrier to
providing online teaching.

This objective was achieved through the answers provided to focus group questions 3, 11,
and 13. ‘Lack of interaction (physical/visual)’, ‘Missing attendance or No show’,
‘Technological issues’, ‘Internet issues/dropout’, internet issues, less communication
between students and educators as students are reluctant to switch on their camera were the
main barriers. Another difficult part of online teaching was described as developing
questions especially for science subjects, the authenticity of the assessment and reducing
plagiarism in open book examination scenarios. Preparing course material was also

challenging as asses.

3. The differences in perceived factors between engineering and other academics.

Focus group question one asked for demographic information. Of the 12 academics who
took part in the 4 focus groups 9 taught engineering subjects and 3 taught non engineering
subjects. The 3 FGPs who taught non engineering subjects were the only female focus
group FGPs and all had more than 3 years’ experience in online teaching, which may have
biased the results. The educators that taught engineering subjects mainly described their
challenges teaching mathematical expressions online, facing challenges with using
university supplied software outside the university campus due to licensing restrictions and

facing difficulty with regulations for using some software in other countries. To keep
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working with the students for online laboratory experiments was hard due to lack of

physical work by students which sometimes de motivated students.

4. Causal relationship of five ergonomic factors towards experience in online teaching.
This objective was achieved through the answers provided to focus group questions 5, 6,
7,8,9and 10. Five FGPs out of 6 FGPs from most experienced group and all 6 FGPs from
less experienced group stated that they were working from their university office. All FGPs
from both groups stated that they worked long hours sitting in the same posture if they did
not have a sit stand desk. Educators emphasised the background noises due to using shared
office, corridor, laboratory situated next to the room, etc. disturbed them when doing online
teaching work. FGPs of both groups missed physical/visual interaction with students in
online classes. FGPs of both focus groups described taking extra time/hours to complete
all the demands of online teaching, such as unit of study teaching material preparation,
providing feedback, answering emails or messages, etc. A challenging part of their work
was preparing online test material and conducting the actual test while maintaining the
authenticity and avoiding student plagiarism. Time differences between countries and the

accessibility to some software also affect the educators.

Three of the experienced educators described using sit stand desks to allow for changes in
working posture while the remaining focus group participants did not. The educators who
had more than three years of online teaching experience were very conversant with the
university's policies and procedures towards online teaching-related matters whereas the
educators who had less than three years of online teaching experience struggled to identify
the university policies and procedures related to online teaching.

4.5. Questionnaire development
Based on the answers of the focus group participants the following table 17 shows the

questions developed from the answers to each focus group question.

Table 17
Questionnaire Development

Questionnaire

Focus Group Question Questions developed.
1 Please share with the group your employment position, type of Demographic section,
employment, number, and type of units of study that you teach online. ~ Questions 5, 6, 9, 10,

14,
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Focus Group Question

Questionnaire
Questions developed.

2 What engages you most in teaching in an online teaching and learning  Open ended Question
environment? If none, what are the relevant factors that might have 119.
caused this?
3 Do you come across any problems with teaching in an online Question 27, 28, 29, 30,
environment? If yes, what are these problems? 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42,
43, 46, 48, 49, 51, 53,
55, 58, 60, 61, 62, 63,
64, 66, 67
4 Do you find that available software and technology influences your Question 28, 40, 41, 44,
online teaching practice, assessment development, student engagement 46, 47, 49, 5, 52, 53, 54,
or anything else? If so, what are the advantages and disadvantages that 55, 64
you have found with technology and software in online teaching?
5 Physical ergonomic factors are related to human anatomical and Physical Ergonomics
anthropometric measurements. Examples include having a comfortable  Section
chair, enough room to do your teaching work, a desk, and a computer to  Questions 70 (a, b, c, d,
use that is at an appropriate height. Are there any physical ergonomic e€), 71 (a, b, ¢, d, e, f,
factors that affect your online teaching? If so, is the effect good or bad? @), 72 (a, b, ¢), 73 (a,
Explain why. b), 74 (a, b, c, d), 75,
76, 77.
6 Environmental ergonomic factors are related to your teaching Environmental
environment. Examples are the noise, lighting, workplace temperature  Ergonomics Section,
and ventilation in your teaching environment. Are there any Questions 78 (a, b, c),
environmental ergonomic factors that affect your online teaching? If so, 79 (a, b, c, d, €), 80 (a,
is the effect good or bad? Explain why. b), 81(a, b), 82 (a, b, ¢),
83,84 (a, b, c,d), 85
7 Organisational ergonomic factors are those that are controlled by the Organisational
University. Examples are allotted time for updating the materials, Ergonomics Section,
marking the assignments and providing feedback using Blackboard. Are  Questions 86, 87 (a, b,
there any organisational ergonomic factors that affect your online ¢, d, e, f),88(a,b,c,
teaching? If so is the effect good or bad? Explain why. d),89, 90, 91.
8 Cognitive ergonomic factors are related to how you think and process Cognitive Ergonomics
information. Examples are if you know and understand all university ~Section, Questions 92,
policies and procedures, Blackboard, Turnitin, and online educational 93 (a, b), 94, 95, 96, 97,
tools. Are there any cognitive ergonomic factors that affect your online 98, 99.
teaching? If so, is the effect good or bad? Explain why.
9 Social ergonomic factors are related to your interaction with other Social Ergonomic
people. Examples are the opportunities for collaborating with students ~ Section
and co-workers in your online teaching and all communication. Are 100, 101, 102, 103, 104,
there any social ergonomic factors that affect your online teaching? If 105, 106, 107, 108.
S0, is the effect good or bad? Explain why.
10 Are you involved in supervision of online research students? If so, Question 65, 66, 67, 68,
please describe any ergonomic factors that affect your online teaching 70
of research students.
11 What differences have you found between traditional classroom Open ended question
teaching and online teaching in the areas of course materials, assessment  number
methods, and support from co-workers, and any ergonomic factors? 112
12 In the online teaching environment what helps you to teach most Open ended question

effectively and why?

number
18, 20, 21, 22, 23, 24,
25, 26, 113
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Focus Group Question

Questionnaire
Questions developed.

13 Describe any barriers you have experienced in online teaching and why
these were barriers. If you did experience a barrier, how did you
overcome this barrier?

Open ended question
number
114,115

14 What are the most important factors you would recommend are required
to enable you to teach successfully in the online teaching and learning
environment?

Open ended question
number
116

15 Is there anything else that you would like to talk about your online
teaching experiences?

A copy of the questionnaire is included in Appendix 8.

4.6. Chapter Summary

The qualitative thematic analysis method was determined to be the best method to conduct

the analysis of the focus group question answers for this research for exploring the factors

that affected the educators teaching online. The answers of the 12 focus group participants

helped to determine the questions for the Pilot study. The next section of this report

included the pilot study results and main study questionnaire answers.

Page | 160



5. QUESTIONNAIRE RESULTS AND DISCUSSION

5.1. Introduction

This chapter reports the results of the main study in which data was collected through a
questionnaire to answering the research aim and objectives. The questionnaire was
administered through Qualtrics. This chapter includes and discusses the quantitative and
qualitative data analysis on data collected from the completed questionnaires. The first part
of the questionnaire contained 17 demographic questions. The 2" part included 47 Likert
scale questions. The answers to this part of the questionnaire were analysed using

quantitative statistics.

5.2. Quantitative Data analysis

5.2.1. Data coding, factors, and analysis methods

A total of 121 participants completed the survey. The collected data from closed ended
survey questionnaires was critically reviewed, the clean dataset and subsequently entered
and coded in SPSS software. The study collated and segregated the response under the
variables of: (i) demographic factors; ii) Likert scale questions and iii) Ergonomic factors
related questions. The demographic factors were further coded into the classifications of
(i) No =0, and (ii) Yes = 1; or (i) Male = 0, and (ii) Female = 1; and so on. Descriptive
statistical analysis was conducted using SPSS (v29) data analysis software for frequency

distributions and percentages of demographic factors.

To achieve the research objective #3 (differences in the perceived effects of ergonomic
factors between engineering and other academics who conducted online teaching) and #4
(relationship of the five ergonomic factors towards experience in online teaching), a
quantitative analysis was performed using SPSS (v29) software. Descriptive statistics were
used to analyse the demographic details along with binary logistic regression analysis to

measure the association between two variables.

This research has captured and analysed the educators’ online teaching experience against
the various demographic factors of the participants including Gender, Subjects taught
(Engineering/Non-Engineering), Country (Developed vs Developing), Permanency status

(Fixed-term vs Ongoing and Casual vs Ongoing), Total teaching experiences, Teaching
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from (university campus/ outside of university campus), and if extra support was required
due to the COVID-19 pandemic.

The quantitative analysis was conducted in four stages: The first descriptive data analysis
was performed through SPSS to identify the frequency and percentage of respondents’
demographic factors. The second stage involved assessing and establishing the relationship
between demographic factors against each ergonomic factor. The third stage involved
assessing and establishing the relationship between demographic factors against years of
online teaching experiences. The fourth stage entailed assessing and establishing the
relationship between each ergonomic factors and years of online teaching experience of the

participant educators.

This was followed by the bivariate and multivariate logistic regression analysis to assess
the associated risk factors between each ergonomic factors with the demographic factors
including gender, age, subjects taught and permanency status of the participant educators,
and the associated risk between each ergonomic factors with years of online teaching

experiences.

The educators’ online teaching experiences were also analysed against each ergonomic
factor to discover if there was any significant relationship between them. The continuous
variable online teaching experience was then converted to a categorical variable. For
analysis, the participants’ responses were categorised into less than or equal to 3 years and
more than 3 years of online teaching experiences and then subjected to multivariate
(binary) logistic regression. Experience was coded in this way because the format of the
questionnaire had nine categories and the number of responses received for each category
were less than one year (16) / 1-3 years (60) / 4-6 years (11) / 7-9 years (14) / 10-12 years
(14) / 13-15 years / 16-18 years/ 19-21 years and more than 22 years. None of the
participating educators had online teaching experiences for the last four categories, and the
63% had less than, or equal to, 3 years of online teaching experiences. The amount work
experience was adjusted in the crude odds ratio (COR) and adjusted odds ratio (AOR) as

described in following sections.
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5.2.2. Crude Odds Ratio (COR)

In bivariate analysis, COR is calculated by normalising the factors/effects with respect to
experience (number of years teaching in online teaching platform).

Less Experienced — Yes =’a’. No = ‘b’. Total =’a+b’.

More Experienced — Yes = ‘¢’. No = ‘d’. Total = ‘c+d’.

Odds (for Less Experienced) = a/ (a+b) = a/b [‘a’ being very small compared to ‘b’, a+tb =

b]
Odds (for More Experienced) = ¢/(ct+d) = ¢/d [‘c’ being very small compared to ‘d’, c+d
~d]
In bi-variate analysis
. “p _ad
Crude Odds Ratio (COR) = 7~ = —
/ 4 be

COR may give the deceptive result, as the influence of other variables is not adjusted. In
multivariate (binary) logistic regression analysis, the influence of all variables is adjusted,
and it gives the AOR.

Multivariate (binary) logistic regression analysis is an extension of bivariate (i.e., simple)
regression in which two or more independent variables (x;) are taken into consideration
simultaneously to predict a value of a dependent variable (Y) for each subject and gives
AOR.

If Xgend, Xsub, Xage, Xcountry, Xperma, Xatype, Xtotalexp, Xteact, aNd Xstress represent the risk factors
gender, subjects taught, age, country, permanency, academic type, total teaching
experience, teaching from and stress (independent variables), respectively, and y is a
binomial outcome variable with p = probability of injury, then the multivariate (binary)

logistic regression model is given as follows:
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logit(p) = In{i}
1-p

= fo + Lyend Xgend + Bsub Xsub + Page Xage t... T Seountry Xcountry Fovvvveeenn + [htress Xstress

In{i} is called the logistic transformation and it is used as the dependent variable.

The term {L} is known as the odds of risk.

1-p

5.2.3. Adjusted odds ratio (AOR)

Considering two individuals with different values for online teaching experience (coded as
‘0’ which represents less experienced and ‘1’ which represents more experienced) and the
same values for all other variables in a multivariate (binary) logistic regression model is

shown as follows:

Risk Factors

Individual gender | subject age . type .. stress
A Xgend Xsub 0 Xage .ee Xtype ... Xstress
B Xgend Xsub 1 Xage . Xtype N, Xstress

In this case, the multivariate (binary) logistic regression equations will be as follows:
For individual A:

In [l > = fo + Syend Xgend +Bsub Xsub + LPage Xage T ... T Seountry Xcountry +..evvveve. + [stress Xstress
— Pa

For individual B

In |:1 Pes = ﬂO + ,Bgend Xgend +,Bsub Xsub + ,Bage Xage t...F ,Bcountry Xeountry Touvvininnn + ,Bstress Xstress
— Ps

Subtracting 2" equation from 1%, we obtain
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|n_ Pa /(1_ pA):| = Lox
_pB/(l_ pB) ﬂEp

_ Odds
PAM=P,) | = e ie., A =/  Adjusted Odds Ratio (AOR) = e
pB /(1_ pB) OddsB

During the analysis, all the risk factors with p < 0.05 were examined first. Next included
were other factors with p < 0.1 to explore their effects. The risk factors that returned p <
0.05 were considered as a predictor of significant effect, and their CORs and AORs at 95%
confidence interval were noted. The CORs were generated by testing one risk factor against

the number of factors and AOR by inputting several factors in the model.

5.2.4. Results

5.2.4.1. Demographic Analysis
The first questions asked respondents for their demographic information including gender,
age, employment permanency status, employment position and years of online teaching

experience.

Age Distribution:

Most respondent educators were in the age group of 46-55 years (n = 37, 31%) with a little
lower percentage of the respondents being in the age groups 56 - 65 years (n = 28, 23%)
and 36-45 years (n = 26, 22%). Other respondents were 26 - 35 years (n=16, 13%) and over
65 years with (n= 13, 11%). None belonged to the less than 25 years age category. The

following graph, figure 51, shows the age distribution of the participant educators.
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Figure 51
Age distribution of online Educators
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Figure 52 shows that the main two groups of educators i.e., ‘1-3 years’ and ‘7-9 years’ had
the highest number (n= 19, 16% and n=20, 17% respectively) of participating educators.
This was followed by teaching at a university for ‘more than 22 years’ and ’13-15 years’
(n=14, 12% each), *10-12 years’ (n=13, 11%), and the same number (n=12, 10%) for both
‘4-6 years’ and ‘19-21 years.” Only 4 (3%) of participants had less than a year’s university
teaching experience indicating that most were experience educators as 70% had 7 or more
years of university teaching experience. Two respondents did not answer this question
indicating that they did not consider that they had significant teaching responsibilities.
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Online Teaching Experience.

Sixty-four percent of respondents (77) had been teaching online for 3 or less years and no
educators reported teaching online for more than 18 years, even though 12% (14) of the
participants had more than 22 years of university teaching experience.

Figure 53
Years of Experience in Online Teaching
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As shown in figure 53 the most frequently occurring value (mode) was 1-3 years of online
teaching (61). The mean (average years of online teaching divided by the number of
participants) was 4.3 years (calculated by using the middle value of each range multiplied
by the number of that age group, then dividing the total years by the total number of
participants). The median is the midpoint of the frequency distribution, and this was 14
years. The Standard Deviation (how much the range of online teaching years differ from
the mean of 4 years) was 20years, which is a high standard deviation value indicating that
the values are spread out over a wider range. The data shows that experience in online
teaching for less than 3 years was higher (77) than more than 3 years of online teaching
experience (44 participants). This indicates online teaching has become more common in
the last three years. This survey was conducted at the end of 2022. According to a UNESCO
report, in December of 2019 Coronavirus (COVID-19) started rapidly spreading worldwide
(Ali, 2020). Consequently, countries began introducing distance education as a relevant

strategy to reduce the spread of this virus. Since 12" of March 2020 forty-six countries in
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five different continents had announced off campus learning for school and university
students and changed from face-to-face teaching to online teaching to contain the spread
of COVID-19 (Huang et al., 2020).

Frequency and percentage of respondents’ demographic factors.

The following table 18 describes the frequency and percentages of the demographic

factors for all 121 respondents.

Table 18

Demographic details of participant educators (n=121)
Characteristics Number Percentage
Gender
Male 52 43%
Female 67 55%
Prefer not to say 2 2%
Age
Lower Age Group 42 35%
Middle Age Group 38 31%
Older age Group 41 34%
Subject Taught Participants Number of units
Engineering 24 53
Education 19 62
Health, Safety and 13 52
Environment
Mining and Minerals 13 36
Language and Literature 7 20
Science (Chemistry, Physics) 7 16
and Bioscience
Environmental Science 6 14
Recorded too many units of 4 32

study to name (Presumed each taught 8
units of study a year)

Geography 3 20

Mathematics 3 13
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Laboratory Practical 3 6
Art 2 20
Sociology 2 8
Computer Science 2 5
Occupational Therapy 1 5
Veterinary 1 4
Management 1 3
Speech Therapy 1 3
Hospitality 1 1
Did not write subject taught 8
Total 121 371
Number Percent
Engineering 37 31%
Non-Engineering 84 69%
Country the Educator was teaching from
Country Number Percentage
Australia 60 50%
China 1 1%
Croatia 2 2%
Czech Republic 3 3%
Ghana 2 2%
India 38 31%
Iran 1 1%
Lebanon 2 2%
Singapore 1 1%
Slovakia 4 3%
Taiwan 2 2%
USA 5 4%
Total 121 100%
Developed country 65 54%
Developing country 56 46%
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Online teaching experience Number Percentage

< 3 years 77 64%

> 3 years 44 36%

Total Teaching Experience Number Percentage

< 3 years 23 20%

> 3 years 96 80%

Employment Position Number Percentage

Teaching Focused 58 48%

Teaching and Research 61 50%

Research Focused 2 2%
Permanency Status of the Number Percentage
educator

Fixed Term 37 31%

Casual 41 34%

Ongoing 42 35%
Conduct their online teaching Number Percentage
from

University Campus 27 23%

Outside of University 93 7%

Campus

» Gender — The analysis showed that there were slightly more female than male
participants.

» Age — The age distribution within three age defined age group categories were similar.
Lower age group category aged from 25 up to 46 years had the highest number of
participants with n=42, 35%, followed by the older age group above 55 years with n=41,
34%, with least numbers of educators from middle age group from 46 years to 55 years
with n=38, 31%. No research participants reported being 24 years or younger.

» Country — A greater number (n=65, 54%) of participants were from developed countries
while developing countries had 46% (n=56) of the participants in this study.

» Employment Status — Although the most common employment type for participating
educators who conducted online teaching was ‘ongoing’” employment with 35%, rest 65%
of the respondents did not have the security of continuing employment as they were

working for a fixed term, such as one semester, or only casually when work was available.
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» Employment Type — Around half of the participant educators (n=61, 50%) were ‘teaching
and research focused’ followed by Teaching Focused (n=58, 48%) and 2 (2%), were
research focused staff.

» Total Teaching Experience — Only 19% (n=23) had less than or equal to 3 years of
teaching experience while 79% (n=96) participants had more than 3 years of tertiary
education teaching experience.

» Online Teaching Experience — 64% of respondents (n=77) had been teaching online for
3 or fewer years and 36% (n=44) had been teaching online for more than 3 years. This
indicates online teaching has become more common in the last three years. The survey was
conducted at the end of 2022. According to a UNESCO report in December of 2019,
Coronavirus (COVID-19) started to rapidly spread worldwide (Ali, 2020). Consequently,
countries began introducing school closures as a strategy to reduce the spread of this virus.
By the 12" of March 2020 forty-six countries in five different continents had announced
school and university closures and shifted from face-to-face teaching to online teaching as
an infection control measure to prevent the spread of the COVID-19 virus (Huang et al.,
2020).

» Conduct online teaching — Online teaching work can be performed from anywhere.
Some educators had allotted office space in which to do their teaching, while other
educators, especially casual or sessional staff, were not generally provided with an office
space at the university, so they worked outside of the university. Other educators had a
choice of using their university office or working from home. The most-reported place

where online teaching was conducted was outside the university office e.g., at home.

5.2.4.2. Likert Scale data analysis.

There were 50 Likert scale type questions. These questions were categorised into five
groups: Online Teaching (11); Physical and Environmental Ergonomic Factors (4);
Organisational Ergonomic factors (9); Cognitive Ergonomic Factors (16); Social
Ergonomic Factors (7) and Online Research Supervision (3). The 5-point Likert scale
ranged from ‘Strongly Agree=1, Agree=2, Neither Agree nor Disagree = 3, Disagree =4,
and Strongly Disagree=5". The participants answers were recorded to identify the number
and percentage of participants answers in Table 19 Factor Analysis Results for Likert Scale
Questionnaires. Table 19 is located in Appendix 23.
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For 121 participants responses the highest agreement score was for ‘Some online students
are good communicators, engage well with the educator and other students to promote
online discussion and student subject learning (84%). The highest disagreement score
(68%) was that ‘At times there is inadequate ventilation in my work environment’

indicating that there was good workplace ventilation.

The Factor Analysis showed that there were 6 main factors in the answers to this part of
the questionnaire. The factors were (1) Online teaching facilitating factors, (2) Technology
(3) Cognitive ergonomic factors, (4) Organisational ergonomic factors, (5) Physical and
environmental ergonomic factors and (6) Social ergonomic factors. Under themes the
questions in which there was a major difference between the agree and disagree number
and percentage are further described below.

Online teaching facilitating factors.

Online teaching and learning were perceived as being university core functions and
integrated into the university’s educational structure by 73% of the respondents. However,
12% of the online educators disagreed. The flexibility of online teaching was appreciated
by the educators as 49% agreed that they prefer teaching online due to its flexibility (29%
disagreed), 52% agreed that they could avoid/minimise travel time (27% disagreed) and
65% agreed that they were more able to balance work and personal commitments while
teaching online (23% disagreed). Having their teaching online did allow the educators more

flexibility in how they spent their work time.

Half of the online educators agreed that they had no problems with online teaching while
30% disagreed as they had online teaching problems. Benefits of online teaching were
reported as being able to use a variety of strategies to assess a student (52% agreed, while
27% disagreed) and teaching online enabled educators to use innovative student learning
assessment practices (51% agreed, 18% disagreed). It was reported by 84% of online
educators that some online students were good communicators and engage well with the
educator and other students to promote online discussions and student subject learning.

There was minimal disagreement with this statement.
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Time provided for online teaching preparation was important as 75% of educators wrote
that online teaching methods needed to be adapted to meet the needs of culturally and
intellectually diverse student groups. There was minimal disagreement with this statement.
Online teachers were reported by 79% to have the responsibility to be aware of their
students’ online skills; for example, mature aged students who are new to studying online
at a university. As online students become more culturally diverse 64% agreed that the
teacher’s job became increasingly challenging and time consuming. There were not always
adequate resources available for supervising research students who were off campus and
studying online according to 51% of the research supervisors, however 31% did report

having enough resources.

Some of the difficulties with online teaching were reported as language barriers affecting
the educators’ ability to interact with students who did not have English as their first
language (55% agreed while 22% disagreed). The Blackboard system was documented by
about half of the respondents to enhance their sense of isolation from students and co-
workers. Other problems documented by 72% of the online educators were that it was hard
to motivate and engage students in an online teaching platform and the absence of face-to-
face interaction with students was reported as a disadvantage by 73% of online educators.
These were also social ergonomic problems. There was a close connection between online
teaching and social ergonomics.

Technology
Most of the online educators (83%) agreed that they had adequate computer skills to

successfully manage online teaching. There was minimal disagreement with this statement.
The use of technology helped to improve online teaching as 67% of the participants
reported looking for new technology to enable online teaching innovations, while 12% did
not. More than half of the respondents agreed that the prerequisite for having technical
skills was not clearly identified before beginning their online teaching with 52% of the
participants documenting that the technologies involved in online teaching can sometimes
be confusing, so they did not use unfamiliar technology when teaching online but 31%

were willing to use unfamiliar technology.
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The use of technology is important in the online teaching environment and 58% of the
participants reported that at their university support was not provided by the university
during and after the adoption of new technology for online teaching, while 22% reported
receiving university support. A barrier to online teaching was reported by 48% of
respondents who agreed that sometimes it is very challenging to cope with the constant

change/upgrading of the software, but 31% did not have this problem.

Sometimes there were problems with technology as 79% of educators reported that it was
very stressful when there was a computer software failure during class. There was minimal
disagreement with this. Fifty two percent of online educators reported encountering
unstable internet access during class time, but 29% did not have this problem. Some
students did not have adequate technological skills that were required for studying online
according to 65% of the respondents however 23% did not find this barrier. It was found
to be challenging when university students, enrolled to study online and did not have the
technology to use for online learning by 63% of the respondents while 11% reported not
finding this a challenge. For online teaching the answers indicated that it was important to

have appropriate technology that worked and the skills to use this technology.

Cognitive ergonomic factors.

A cognitive ergonomic problem experienced by 45% of the educators was that there was
not enough training and assistance available for the teachers who were transitioning from
classroom (face-to-face) teaching to online teaching. There was little or no opportunity to
observe other educators using technology for online teaching prior to committing to teach
online according to 67% of the online educators. However, 41% agreed that their
university had an active peer-mentoring program for online university teaching and using
online technology but 32% disagreed with this. That the university offered software
education before adoption of each new online software was agreed to by 44% but disagreed
with by 33%. In some areas Universities did provide good online teaching education, but
not in other areas, such as when educators had to transition from face to face to online

teaching.

Generally, there was a good understanding of the students’ online communication as 48%

of the respondents disagreed with the statement ‘when dealing with students | sometimes
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misinterpret different communication styles as behaviour problems’ however 25% did
misinterpret. For online educators who were supervising research students 62% reported
that miscommunication is more likely to occur when supervising research students who are
off campus and studying online than when supervising research students studying on
campus, while 21% disagreed with this. For students who were doing their research
education online this indicated that it was easier for many of the educators to communicate

with their students face to face than online as then there was less misunderstandings.

Organisational ergonomic factors.

The main theme that came through from questions related to organisational ergonomics
was that online educators were expected to do more work in less, or with inadequate, time.
Fifty five percent of the online educators reported that the allotted time was not adequate
to develop a new online course or unit of study (25% disagreed) and 55% documented that
there was inadequate time and university support to learn about new technologies available
for online teaching (21% disagreed). Another problem related to work time provided to the
online educators was that 55% agreed that some online students required a lot of
explanation to understand simple concepts and they were not provided with enough work

time to be able to teach at this level (22% disagreed with this statement).

Physical and environmental ergonomics.

In general, the research participants agreed that the physical and environmental ergonomic
conditions were satisfactory. As the online educators came from different universities from
a variety of countries, and taught a variety of different subjects, it was clear from the above
results that there were differences in online teaching problems, barriers, and facilitators at
different universities, but that there were also similarities for the question answers with

high agreement and high disagreement scores.

Social ergonomic factors

Some of the difficulties with online teaching were reported as language barriers affecting
the educators’ ability to interact with students who did not have English as their first
language (55% agreed while 22% disagreed). The Blackboard system was documented by
about half of the respondents to enhance their sense of isolation from students and co-

workers. Other problems documented by 72% of the online educators were that it was hard
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to motivate and engage students in an online teaching platform and the absence of face-to-
face interaction with students was reported as a disadvantage by 73% of online educators.
These were also social ergonomic problems. There was a close connection between online

teaching and social ergonomics.

5.2.4.3. Relationship between demographic factors and ergonomic factors

A Chi-square analysis was carried out to find the relations of each ergonomic questions
with Gender of the participant educator (Male=0, and Female=1), Subject (Engineering =
0, and Non engineering =1), Country (Developed country = 0, and Developing country =
1), Permanency (Fixed term employment = 0, and Ongoing = 2), Permanency (Casual = 1,
and Ongoing = 2). The p-value for identifying the significance and Odds Ratio (OR) was
used for finding the odds for each factor against each question on specific ergonomic

factors.

The physical ergonomic section had seven main questions which were a combination of 17
sub-questions. A Chi-square analysis was performed, and the results are described in Table
20.

Table 20
Demographic factors vs physical ergonomic factors
Non- Inappropriate  Inadequate Seat front ~ Worksurface not  Inadequate
Adjustable seat surface ~ Lumbar support not rounded with the level of  worksurface
seat size elbow area
Male Academic 1.70 1.0 1.7 1.1 0.3¢ 0.6
Teaching
Engineering
Subjects 0.8 0.9 1.6 1.1 0.9 1.2
Developed Country 0.5 0.6 0.7 0.8 0.4 0.3°

Lower age gr. in

comparison to old

age group 11 1.0 15 11 1.0 2.5
Middle age gr. in

comparison to old

age group 11 3.3 1.1 1.6 11 3.4
Fixed term

Educators vs.

Ongoing Educators 1.5 3.9¢ 1.2 1.3 4.6° 1.7
Casual Educators

vs. Ongoing

Educators 0.3° 0.75 0.3° 0.5 3.2 1.3
4p<0.001, %p<0.01, p<0.05
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Table 20 Continued

Inadequate Inadequate  Inadequate Not using Sit- Inadequate Inadequate
height width of availability of  to-stand desk accessibility  resource
clearance of  worksurface leg space to the storage
workstation resources space
Male Academic 1.9 1.0 2.1 1.2 1.3 15
Teaching Engineering
Subjects 2.5 1.6 1.2 1.2 0.7 0.4
Developed Country 1.1 0.6 0.7 1.6 0.4 0.4
Lower age gr. in
comparison to old age
group 0.7 1.2 0.2 0.8 3.3 1.0
Middle age gr. in
comparison to old age
group 14 1.6 0.6 14 2.3 0.9
Fixed term Educators
vs. Ongoing Educators 3.8 0.6 1.1 0.6 5.3¢ 1.1
Casual Educators vs.
Ongoing Educators 2.2 0.4 1.0 1.1 1.0 0.4
4<0.001, %p<0.01, p<0.05
Table 20 Continued
Not able to look Elbows not nextto Uncomfortable Uncomfortable No
straight to the  the body while posture of the feeling while using recommendati
monitor using keyboard fingers while typing mouse on given to
improve
Male Academic 0.5 1.0 1.0 1.1 1.0
Teaching
Engineering Subjects 0.5 0.7 0.5 0.5 0.8
Developed Country 0.9 1.8 0.7 0.7 0.8
Lower age gr. in
comparison to old
_age group 2.9 1.4 2.5 1.7 1.5
Middle age gr. in
comparison to old
_age group 3.3 2.2 2.5 2.9 1.9
Fixed term Educators
vs. Ongoing
Educators 1.8 1.4 1.0 1.4 1.0
Casual Educators vs.
Ongoing Educators 1.0 1.5 0.7 0.8 0.5

4p<0.001, °p<0.01, °p<0.05

The data in table 20 above shows that the male educators had an odds ratio of (0.34) at

p<0.05 confirming that in comparison with female educators more male educators’

worksurfaces were at the level of elbow. Standard desk heights used globally for online

workers are around 28 and 30 inches (TAHPI, 2015). This size of desk generally is suitable

for individuals with a height between 5'8” and 5'10”. The standard height of females,

especially females from Asian background, is less. This verified that a greater number of
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female educators’ worksurface were not at the level of their elbow and they were not able

to look straight at their monitor.

Educators from developed countries had an odds ratio of (0.34) at p<0.01which showed
that the worksurface area was inappropriate for a greater number of educators from
developing country than the educators from developed country. The multifactional nature
of developing muscular skeletal disorders from physical and psychosocial workplace
factors were described in various frameworks (National Research Council, 2001; Bongers
etal., 2006; Karsh, 2006). The majority of these frameworks were established in developed
countries. The developed countries had formalised insurance and compensation schemes
in place and considerable efforts have been made to reduce the large numbers of muscular
skeletal disorders during the last two decades. Developing countries in general have fewer
formal workers’ compensation systems (Maakip et al., 2016) providing a reason for
educators from developing countries using workstation with inadequate surface area.

Another reason may be lack of finance to suitable work desks.

The educators with ‘fixed term employment’ had an odds ratio of 3.9 at p<0.05, indicating
a greater number of educators with fixed term employment were using seats with
inappropriate seat surface size than the educators with ongoing employment. The educators
with fixed term employment had an odds ratio 4.6 at p<0.05, showing that a greater number
of educators with fixed term employment were using a workstation of inadequate height
i.e., the worksurface was not with the level of elbow. The educators with fixed term
employment had an odds ratio 5.3 at p<0.05 indicating that a greater number of educators
with fixed term employment did not have easy accessibility to resources compared to

educators with ongoing employment.

Educators with ‘casual employment’ had an odds ratio of 0.3 at p<0.05, identifying that
more educators with casual employment were using a fully adjustable seat than the
educators with ongoing employment. The educators with casual employment had an odds
ratio of 0.3 at p<0.01 showing that a more educators with casual employment were using
seats with adequate lumbar support than the educators with ongoing employment.
Educators with casual employees generally work only when required. Some participating
casual academic employees were working for multiple universities at same time. As they

used their own set up to perform the online teaching, they could arrange their workstation
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with a fully adjustable chair and ergonomic desk. This may be the reason for a greater

number of educators with casual employment using an adjustable or correct height chair

and workstation in comparison to educators with fixed term and ongoing employment.

The next section describes the relation between demographic factors against environmental

ergonomic factors. There were seven main environmental ergonomic questions which were

a combination of 13 sub-questions asked in this section.

performed, and the results are described in table 21.

Table 21

Demographic Factors vs Environmental Ergonomic Factors

A Chi-square analysis was

Not enough No lighting No glare

Not using glare Movable task or Not matt finish

natural Light control effect of the reducing desk light not ~ worksurface
device monitors method available
1.1 1.1 0.8 1.9 0.9 0.8
Male Academic
Teaching Engineering 0.6 0.4° 0.5 0.8 0.7 0.8
Subjects
Deve|0ped Country 0.5 0.6 0.8 1.1 0.5 0.6
Lower age gr. in
comparison to old age 2.5 3.0¢ 0.7 0.9 1.0 1.3
group
Middle age gr. in
comparison to old age 1.2 2.0 14 0.8 0.7 14
group
Fixed term Educators vs. 2.2 0.9 0.9 0.6 14 1.2
Ongoing Educators
Casual Educators vs. 1.0 0.6 0.6 1.1 0.6 0.8
Ongoing Educators
#p<0.001, °p=<0.01, °p=<0.05
Table 21 Continued
Negative  Not Room Room Inadequate  Inadequate Inadequat
effect of  distracted Temperature Temperat room air roomair e
shared by not hot ure not circulation quality humidity
office place surrounding cold of the
noise. room
Male Academic 13 11 1.0 0.9 15 17 15
Teaching Engineering 1.2 1.2 1.2 1.1 1.3 1.3 1.0
Subjects
Developed Country 1.1 1.3 0.8 0.5 0.7 1.0 0.8
Lower age gr. in
comparison to old age 0.6 0.2° 0.9 0.6 2.0 25 0.2°

group

Page | 179



Middle age gr. in

comparison to old age 1.7 0.4 1.2 13 0.9 2.1 0.2°
group

Fixed term Educators 0.4 04 0.8 15 0.8 0.9 0.9
vs. Ongoing Educators

Casual Educatorsvs. 0.3 0.9 1.3 16 0.7 1.0 1.0

Ongoing Educators
3p<0.001, °p<0.01, °p<0.05

The educators teaching ‘engineering subjects’ had an odds ratio of 0.4 at p<0.05 indicating
that a greater number of educators teaching engineering subjects had lighting control device
than the educators teaching other subjects. 82% of educators teaching other subjects
reported that they teach from outside of university e.g., home, whereas only 62% of
educators teaching engineering reported teaching online from outside of their university.
Generally, the university offices had lighting control devices and more people teaching

engineering subjects online did their work at their university.

The educators with lower age group category had an odds ratio of 3.0 at p<0.05 indicates
that a greater number of educators from lower age group in comparison with educators
from old age group category had no lighting control device; odds ratio of 0.2 at p<0.01
and odds ratio of 0.2 at p<0.01 indicates that a lower number of educators from lower age
group were experiencing distraction due to surrounding noise and experiencing inadequate

humidity at their working area than the educators from the older age group category.

A Chi-square analysis was performed, to identify the relation between demographic factors
and organisational ergonomic factors (table 22). A total of seven main organisational

ergonomic questions, which were a combination of 8 sub-questions, were asked in this

section.
Table 22
Demographic Factors vs Organisational Ergonomic Factors
No clear Inadequate time provided for
policies and
procedures - — - = :
Online Communicating Marking and  Supervising  Marking
teaching  with students  providing and assisting moderation
feedback co-workers  work.
0.9 11 0.8 0.4¢ 0.9 0.6
Male Academic
Teaching Engineering 1.1 0.8 0.7 0.4° 0.5 0.7
Subjects
11 2.5¢ 2.3 3.52 1.3 2.1¢

Developed Country
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No clear Inadequate time provided for

policies and
procedures - — - — -
Online Communicating Marking and  Supervising  Marking
teaching  with students  providing and assisting moderation
feedback co-workers  work.
Lower age gr. in comparison 1.0 11 11 11 1.0 0.9
to old age group
Middle age gr. in 1.1 1.4 1.4 1.3 1.9 1.0
comparison to old age group
Fixed term Educators vs. 0.6 1.0 1.0 1.2 15 1.0
Ongoing Educators
Casual Educators vs. 0.4 3.2¢ 3.2¢ 4.32 35 31
Ongoing Educators
4y<0.001, %p<0.01, p<0.05
Table 22 Continued
Not enough Not enough Notenough  Rarely Not receivingNo other
time for time for time for experiencing adequate organisational
developing teaching updating technological ~ resources  factor affects
new online preparation existing unit  issues online teaching
unit
0.9 0.7 0.4 0.6 0.9 0.8
Male Academic
Teaching Engineering 0.6 0.4¢ 0.22 0.5 1.2 0.9
Subjects
Developed Country 1.7 1.6 1.7 1.5 1.2 0.8
Lower age gr. in 0.7 13 14 14 1.5 1.2
comparison to old age
group
Middle age gr. in 1.2 1.6 1.7 1.0 14 1.2
comparison to old age
group
Fixed term Educators vs. 1.1 1.2 1.0 2.1 2.3 2.3
Ongoing Educators
Casual Educators vs. 2.6 2.3 2.1 1.2 1.4 2.1

Ongoing Educators
#p<0.001, °p=<0.01, °p=<0.05

The ‘male’ educators had an odds ratio of 0.4 at p<0.05 showing that more male educators
identified that they did receive enough time for marking and providing feedback than the

female educators.

Within the 68 female participants 46 (68%) online educators had less than three years of
online teaching experience, of which 15 (22%) had less than one year of online teaching
experience. Within 51 male participants 28 (55%) participants had less than three years of
teaching experience. 45% of male educators had more than 3 years online teaching
experience while only 33% of female educators had more than 3 years online teaching

experience. 15 (22%) of the female educators had less than 1-year online teaching
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experience while only 1 male educator had less than 1-year online teaching experience. So,
it could be said that though the analysis shows male educators require less work time than

female educators, it may be experience which determined this, not gender.

The educators teaching ‘engineering subjects’ had an odds ratio of 0.2 at p<0.01 indicating
that a fewer number of educators teaching engineering subjects identified that they did not
receive enough time for marking and providing feedback than educators teaching other
subjects. The engineering subjects were mainly calculation oriented, but other subjects
might have had long descriptive essay assignments. Checking and providing feedback for
long descriptive assignments is more time consuming than mathematical based
assignments. Thus, educators teaching engineering subjects did not feel a shortage of
allotted time for marking and providing feedback.

The educators teaching ‘engineering subjects’ had an odds ratio of 0.4 at p<0.05 showing
that a greater number of educators teaching engineering subjects identified that they
received enough time for teaching preparation than the educators teaching other subjects.
This indicates that either engineering subjects take less teaching preparation time, or that
educators teaching engineering subjects are provided with more teaching preparation time

than educators teaching other subjects.

The educators teaching ‘engineering subjects’ had an odds ratio of 0.2 at p<0.001
indicating that a greater number of educators teaching engineering subjects identified that
they receive enough time for updating existing units of study than the educators teaching
other subjects. Preparing online courses or updating existing courses online requires digital
fluency. This might be a reason that the educators teaching engineering subjects were able
to manage preparing course material and updating existing course within allotted time.
Another reason could be that engineering educators were provided with more time for
updating their units of study than educators teaching other subjects.

The educators with ‘casual employment’ had an odds ratio of 4.3 at p<0.001 signifying that
a greater number of educators with casual employment did not receive enough time for
marking and providing feedback than the educators with ongoing employment. And with
an odds ratio of 3.2 at p<0.05 indicates that a greater number of educators with casual

employment were struggling with adequate allotted time for both communicating with
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students and for online teaching preparation. Ryan et al. (2017) in previous studies
performed on the challenges faced by Australian casual academics concluded that casual
academics were underpaid and/or provided with payment of limited time for preparing
course material, marking, and providing feedback to the students (Brown et al., 2010;
Jensen & Morgan, 2009a).

The educators from developed country had an odds ratio of 2.5 at p<0.05, 3.5 at p<0.001
and 2.1 at p<0.05 indicates that a greater number of educators from developed country were
experiencing lack of allotted time to complete online teaching related work, marking, and
providing feedback and marking moderation work respectively in comparison with the

educators from developing countries.

A Chi-square analysis was performed to identify the relationship between demographic
factors and cognitive ergonomic factors (table 23) . A total of eight cognitive ergonomic

questions were asked in this section.

Table 23

Demographic Factors vs Cognitive Ergonomic Factors
Policies and Understandability of No training Hard to locate
procedures related documents provided for related information
related training were hard existing and new related to online
not provided technologies teaching
0.5 1.3 0.7 1.0

Male Academic

Teaching Engineering Subjects 0.5 14 0.7 1.0

Developed Country 0.4 0.7 0.6 1.5

Lower age gr. in comparison to 1.1 11 15 1.1

old age group

Middle age gr. in comparison 1.0 0.4¢ 0.9 0.5

to old age group

Fixed term Educators vs. 15 1.0 2.8 1.5

Ongoing Educators

Casual Educators vs. Ongoing 1.2 13 15 1.2

Educators

2p<0.001, p<0.01, °p<0.05
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Table 23 Continued

Did not Not working  Did not receive any No other cognitive
understand how more than 60 information related to  ergonomic factors
to use online minutes decision making and  affect effectiveness
teaching related without break problem solving. of online teaching
technology with computer
. 0.4¢ 1.3 0.6 1.3

Male Academic

Teaching Engineering 0.5 0.5 1.0 0.7

Subjects

Developed Country 0.4° 1.0 0.6 1.9

Lower age gr. in comparison 2.0 1.9 0.9 1.4

to old age group

Middle age gr. in comparison 1.7 14 0.8 0.6

to old age group

Fixed term Educators vs. 3.1 2.0 1.2 0.6

Ongoing Educators

Casual Educators vs. 18 1.6 0.6 3.3

Ongoing Educators
4p=<0.001, °p=0.01, ©p=0.05
The ‘male educators’ had an odds ratio of 0.4 at p<0.05 indicating that a greater number of

male educators identified that they understand how to use online teaching related
technology than female educators. There were no other significant factors. The educators
with ‘middle age group’ category had an odds ratio of 0.4 at p<0.05 indicates that a greater
number of educators from older age group in comparison with educators from middle age

group category had difficulty in understanding the online teaching related documents.

The educators from ‘developed country’ had an odds ratio of 0.4 at p<0.01 signifies that a
greater number of educators from developing country had trouble in understanding how to
use the online teaching related technologies than the educators from developed countries.

The next section analyses the relationship of demographic factors against social ergonomic
factors. There was a total of nine social ergonomic questions asked for this section. The

Chi-square analysis results are described in table 24.

Table 24
Demographic Factors vs Social Ergonomic Factors

Working alone is  Did not receive sufficientDid not participate Language barrier did
most ineffective  support and guidance  in teamwork not affect the ability to
communicate

. 1.3 1.4 0.5 1.1
Male Academic
Teaching Engineering 0.9 1.8 0.5 1.1
Subjects
Developed Country 0.8 0.4° 0.9 0.9
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Lower age gr. in comparison 0.5 2.1 1.6 1.5
to old age group
Middle age gr. in comparison 1.1 0.8 1.9 1.8
to old age group
Fixed term Educators vs. 1.9 15 0.7 1.4
Ongoing Educators
Casual Educators vs. 2.1 0.5 0.7 2.6
Ongoing Educators
#p<0.001, °p=<0.01, °p=<0.05
Table 24 Continued
Did not have Technical Did not feel  Cultural Working alone is
audio-visual infrastructure isolated differences did not most ineffective.
contact through the required for online affect the
internet with teaching were not efficiency of online
students in place teaching
11 0.7 1.0 0.8 1.6
Male Academic
Teaching Engineering 0.3° 0.8 0.6 0.8 0.8
Subjects
Developed Country 0.7 0.6 15 0.5 0.9
Lower age gr. in 0.6 1.7 0.7 15 0.6
comparison to old age
group
Middle age gr. in 1.0 2.0 1.0 1.0 0.8
comparison to old age
group
Fixed term Educatorsvs. 1.5 13 1.1 2.3 1.7
Ongoing Educators
Casual Educators vs. 1.6 0.8 2.8 2.5 15

Ongoing Educators

#p<0.001, °p=<0.01, °p=<0.05

The educators teaching ‘engineering subjects’ had an odds ratio of 0.3 at p<0.01 showing

that a greater number of educators teaching engineering subjects identified that they had

audio-visual contact through the internet with students while teaching online than the

educators teaching other subjects. Educators teaching engineering may have been more

digitally fluent in using the tools and technology required for connecting with students’

audio-visually than educators teaching other subjects. Reasons could also have been that

engineering subjects are more difficult for students to understand than other subjects, so

students needed to attend classes, rather than reviewing the lecture at their convenience, or

that if engineering students did not attend online classes and communicate with the lecturer,

they failed the unit of study.
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Educators from ‘developed country’ had an odds ratio of 0.4 at p<0.01 indicating that a
greater number of educators from developed country received sufficient support and
guidance than the educators from developing country. Online teaching and learning were
a popular and well accepted mode of education before the COVID-19 pandemic outbreak
in developed countries so, on-line teaching related policies and procedures were already
available in many developed country universities, and many of the educators were already
conducting online teaching. In contrast online teaching was not that common in developing
countries (Hassan et al., 2020). In developing countries, the most important factor affecting
online teaching was the technological skills of educators and students. Many educators
were struggling to teach online and some of them chose to use easier tools which were not
very versatile to maintain the connection with their students. Teachers were experiencing
technical issues while creating e-content and instructions for online delivery (Hassan et al.,
2020). A study performed by Hassan et al. (2020) identified that the educators found that
their lack of computer skills needed for online teaching, such as creating digitised course
materials and using different software tools to deliver the class, were challenging and they
required effective guidelines and training. Due to the emergency shift to online teaching
delivery the availability of support and guidance were underdeveloped in developing

countries.

5.2.4.4. Years of experience in online teaching

Relationship between online teaching years of experience and other demographic factors

The next section focused on identifying any relationship with online teaching experience
and the demographic factors of the participants and any of the items examined within the
five ergonomic factors. Chi-square and Bivariate logistic regression analysis were
performed to identify the risk factors for all the factors as independent variable with
dependent variables ‘online teaching experience’ of the respondents. Age was categorised
into three groups such as Lower age group (below 46 years), Middle age group (46 to 55
years) and Older age group (above 56years) and permanency category of online educators
categorised into three groups such as (Fixed term / Casual / Ongoing employment). Online
teaching experience was the dependent variable with categories of 1 > 3 years and 0 < 3
years of online teaching experience, and subjects taught as categories of 1 = Engineering
and 0 = Other subjects.
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Table 25 describes the significance of ‘Years of online teaching experience’ of the

participant educators and all other demographic factors for the participants. To evaluate the

effect of various factors on both online teaching experience and academic type, crude odds

ratios (CORs) and their 95% confidence intervals were calculated. Then, adjusted odds

ratios (AORs) and 95% confidence intervals were calculated by using the multivariate

logistic regression analysis. All the analyses were carried out by using the SPSS statistical

software (SPSS Statistics v29). Forty-four of the participants had more than 3 years online

teaching experience while 77 had 3 years or less online teaching experience.

Table 25

Relationships between various factors and Online Teaching Experience

ODDs Ratio and 95% CI

ODDs Ratio and 95% CI

COR

Lower (Ln)

Upper (Ln)

AOR

Lower (Ln) Upper (Ln)

Engineering Subject Taught
Engineering=0
Non-engineering=1"

0.9

-1.1

0.8

14

-1.8

2.6

Gender of the Academic
Male=0"
Female=1

0.6

-1.2

0.3

0.9

-1.9

1.8

Age

Lower age gr. in
comparison to old age
group

<46 years=0"

> 56 years = 2

4.92

0.6

2.6

2.8°

0.01

2.0

Middle age gr. in
comparison to old age
group

46years to 56 years=1"
>56years=2

1.8

1.47

1.8°

1.0

2.6

Countries the Educators
from Developed=0
Developing=1"

7.18

1.1

2.85

8.3

0.6

3.6

Academic Type
Teaching Focused=0
Teaching and Research
Focused=1"

0.6

0.2

2.0

-1.2

25

Fixed term Academics in
comparison to Casual
Academics

Fixed term=0"

Ongoing =1

4.4b

0.4

2.6

5.1°

0.6

2.7

Ongoing vs Casual
employment
Casual=1"
Ongoing=2

0.87

0.7

4.4b

0.4

2.6

Total Teaching experience
<3years=0"

19.12

0.9

5.0

67.2¢

1.0

7.4
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ODDs Ratio and 95% CI ODDs Ratio and 95% CI

COR Lower (Ln)  Upper (Ln) AOR Lower (Ln) Upper (Ln)

>3years=1

Online Teaching from
University Environment
From University=0
Outside of University=1"

0.3° -2.3 -0.5 27.0° 1.2 5.4

Effectiveness of teaching
depends on subjects taught
Not depend on subjects=0
Depends on subjects=1*

0.5 -1.6 0.1 1.7 -1.0 21

Special method of teaching
due to COVID

No=0

Yes=1*

7.52 11 2.9 7.52 1.13 2.9

Extra support required due
to COVID

No=0"

Yes=1

0.6 -1.3 0.2 1.2 -1.3 1.6

Caused depression, anxiety,
or stress?

No=0

Yes=1*

7.62 1.0 3.1 7.62 1.0 3.1

a9<0.001, °p<0.01, °p<0.05,

The crude odds ratio and adjusted odds ratios between ‘Years of online teaching
experience’ of the participant educators and all other demographic factors are listed in table
25. The data shows that the educators with ‘Lower age group, in comparison to older age
group’ had an odds ratio (4.9, 95% CI 0.6 to 2.6) at p<0.001 and adjusted odds ratio (2.8,
95% CI 0.01 to 2.0) at p<0.05 which confirms that the older aged educators had less online
teaching experience in comparison with the lower age group. An adjusted odds ratio (1.8,
95% CI 1.00 to 2.6) at p<0.01 for educators with ‘Middle age group in comparison to older
age group’ indicates that a greater number of educators from middle age group has more
online teaching experience. This result shows the older aged educators had overall less

online teaching experience.

Educators from developing countries had an odds ratio (7.1, 95% CI 1.1 to 2.9) at p<0.001
showing that educators from developing countries had more online teaching experience
compared with developed countries. Some institutes, particularly in developing countries,
were not equipped with the infrastructure required for fully online course delivery and most
of the teachers were not fully trained/familiar with technology and/or pedagogy required
to teach online before the pandemic (Sahu, 2020) yet the results of this research indicated
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that it was the educators in the developing countries who had the most online teaching

experience.

Educators with ‘Fixed term employment’ in comparison to ‘Ongoing Academics’ had an
odds ratio (4.4, 95% CI 0.42 to 2.6) at p<0.01 which indicated that a greater number of
educators with fixed term employment status had more online teaching experience
compared with academics with ongoing employment. The reason for this may be that
academics with fixed term employment are more likely to be teaching focused only and
spend more time teaching online than academics with ongoing employment who are

teaching, and research focused.

Participants with ‘less experienced in teaching’ had an odds ratio (19.1, 95% CI 0.91 to 5)
at p<0.001 which showed that the number of educators with less experience in teaching
had more online teaching experience compared with the educators that had more
experienced in overall teaching. The ‘Special method of teaching due to COVID’ had an
odds ratio (7.5, 95% CI 1.1 to 2.9) at p<0.001 which confirmed that new online teaching
of subjects was introduced due to COVID-19 pandemic requirement for home isolation
when online teaching became mandatory for all stream of education from the first quarter
of 2020.

Involvement with online teaching was a personal choice of the students before the COVID-
19 outbreak but it became compulsory after home isolation requirements were introduced
by the government of many countries, so some university educators, who had previously
only taught students face to face on campus were required to adopt online teaching and
learn to use new technology. Tertiary educators as adult learners are different from
university students. Hung (2015) wrote that there were some limitations faced by the older
adults adopting online teaching. On the other hand, some of the young educators started
their teaching careers with online learning so they were more comfortable with digital
platforms. In Australia in 1991 at Deakin University educators commenced online
teaching. By 2000 online education was common at Australian Universities (Bossu et al.,
2012), thus many of the experienced university educators in Australia were comfortable
with online teaching before the COVID-19 pandemic.
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The results for educators performing their ‘online teaching from the university” had an odds
ratio (0.3, 95% CI (-)2.3 to (-)0.5) at p<0.01 identifying that fewer educators with more
experience in online teaching want to teach online from the university and preferred to
conduct their online teaching from their home. It also identified that the online teaching
experience has a significant relation with ‘online teaching from university environment’
factor. Considering the association between ergonomics and sustainability, inadequate
workplace design signifies a risk factor for individual and affects their well-being, due to
their exposure to the uncomfortable working conditions (Ayyildiz & Taskin Gumus, 2021).
Educators may be forced to use awkward body postures due to poor workstation design,
which may result in developing musculoskeletal disorders (MSDs), thus proper design of
educators’ workstations benefits their work performance (Ayyildiz & Taskin Gumus,
2021).

Educators may lose work motivation while working away from their designated university
office setup for various reasons, such as, not having a suitable working atmosphere,
distracted by family members and friends, available entertainment options, or social media,
etc. (Purwanto et al., 2020). Online teaching educators working from home are required to
organize and pay for internet connection and other amenities but save travel costs and
travelling time (Purwanto et al., 2020). When conducting online teaching from home there
is @ more flexibility in terms of time, of using any room of the home for teaching, being
able to spend more time with family and friends which all contribute to increase the

effectiveness of teaching and work satisfaction (Purwanto et al., 2020).

The factor, ‘caused depression, anxiety, or stress?’” had an odds ratio (7.6, 95% CI 1.0 to
3.1) at p<0.001 indicating that online teaching did cause depression, anxiety, or stress for
participant educators. Online teaching has been assessed as unsatisfactory and exhausting
by many academics (Brookfield, 2015). In online teaching the course materials are
generally prepared in isolation, and students participate in online education at a time when
they would like to so may not be online at the same time as the educator (Perrotta & Bohan,
2020; Taverna et al., 2015). Hodges et al. (2020), argue that providing adequate support to
educators can provide a satisfactory online teaching experience. Canty et al. (2020) stated
that, the growing range of online technologies can support “high-quality distance learning
that is engaging, interactive and increasingly personalised”(p. 3). Studies showed that, the

major stressor for the educators were the pressure of learning virtual teaching methods
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(Sokal et al., 2021). The stresses generated from becoming used to working from home
full-time as well as implementing new online teaching technologies were intensified with
taking care of their family members at the same time (Cipriano & Brackett, 2020). Constant
stress at work, and not receiving any, or receiving less support and resources, can cause
professional burnout or feeling of inefficacy (Maslach et al., 2001). Stress and exhaustion
are related to numerous undesirable consequences, including reduced teaching efficiency,

inferior relation quality with students, etc. (Baker, et.al., 2021; Robinson, et al., 2023).

The relationship between each ergonomic factors against years of experience in online

teaching
Tables 26, 28, 29, 30 and 31 show the relationship (Crude ratios, adjusted ratios and 95%

confidence intervals) between online teaching experience and physical, environmental,
organisational, cognitive, and social ergonomic factors respectively for the 121 research

participants.

Table 26
Physical ergonomic factors and Online Teaching Experience

Crude odds ratio and 95% Adjusted Odds Ratio and 95%
Physical Ergonomic Factor Confidence interval Confidence interval

COR Lower (Ln) Upper (Ln) AOR Lower (Ln) Upper (Ln)

Adjustable Seat

No =0~ 1.6 -0.3 13 1.2 -11 14
Yes=1

Appropriate seat surface
size

No =0~

Yes=1

Lumbar support

No =0~ 1.6 -0.3 1.3 1.4 0.5 1.5
Yes=1

Seat fronts rounded

No =0~ 1.4 -0.5 1.1 1.1 -1.4 1.5
Yes=1

Position of worksurface
Not with the level of
elbow =0~

Level of elbow =1
Surface area of
workspace

Not appropriate = 0
Appropriate = 1

Height of clearance of
workstation

Not enough = 0"
Enough =1

2.3 -0.3 2.0 0.6 0.3 8.7

1.2 -0.8 1.2 1.8 -0.7 1.9

1.2 -0.9 1.3 15 -1.3 21

1.9 -0.7 2.0 24 -0.9 2.7
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Physical Ergonomic Factor

Crude odds ratio and 95%

Confidence interval

Adjusted Odds Ratio and 95%
Confidence interval

COR

Lower (Ln) Upper (Ln) AOR

Lower (Ln) Upper (Ln)

Width of the work
surface
No =0"
Yes=1

0.9

-1.1

0.9

0.6

-2.3

1.4

Available enough leg
space

No = 0"

Yes=1

1.2

-1.0

13

0.7

-2.1

13

Using Sit-to-stand desk
No = 0"
Yes=1

1.0

0.9

1.0

-1.0

0.9

Easy accessibility to the
resources

No =0~

Yes=1

7.5°

4.1

2.6

-1.7

3.6

Enough resource storage
space

Not available = 0”
Available =1

5.3°

0.1

3.2

3.2

-1.4

3.7

Able to look straight to
the monitor

No =0~

Yes=1

-0.1

2.1

1.9

-0.8

2.1

Elbows are next to body
while using keyboard and
mouse

No =0"

Yes=1

-1.5

0.4

0.1

Posture of fingers while
typing

Uncomfortable = 0"
Comfortable =1

-0.6

1.5

3.4

-1.2

3.7

Comfortably using mouse
No =0"
Yes=1

2.3

2.5

-1.7

3.5

Recommendation for
improving any other
factors

No =0"

Yes=1

-0.9

0.6

0.9

-1.2

0.9

p<0.001,p<0.01, °p<0.05, * Reference category

The crude odds ratio and adjusted odds ratios between ‘Online teaching experience’ of the

participant educators and effect of physical ergonomic factors are listed in table 26. The

data show that the physical ergonomic factor ‘Easy accessibility to the resources’ had an

odds ratio (7.5, 95% CI (-) 0.1 to 4.1) at p<0.05 which indicates that the educators with

more online teaching experiences had less access to the resources.

‘Enough resource

storage space’ had an odds ratio (5.3, 95% CI 0.1 to 3.2) at p<0.05 which showed that the

educators with more online teaching experiences had less space for storing resources. None
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of the other factors considered had significant adjusted odds ratios with p<0.001, p<0.01
and p<0.05.

The workstation width for placement of related accessories and availability of enough
space to work and store resources are important to prevent musculoskeletal discomfort
symptoms. According to Hedge et al. (1995), intracarpal tunnel pressure increased when
the wrist was in floating posture rather than when it was supported. Grandjean and Kroemer
(1997) suggested that the keyboard should be placed at a distance ranging from 10 to 26
cm between the desk edge and the home row of keys. Having the keyboard more than 12
cm distance from the edge of the desk had been linked with a lower risk of hand arm
symptoms and disorders (Marcus et al., 2002; Woo et al., 2016). The ergonomic standards
for work surface area were established for different countries and some are listed in the
following table 27 (Woo et al., 2016) as people in different countries may have different

anthropometric measurements and this influences e information in the Standards.

Table 27
Work surface area ergonomic specification for different countries
Australia Canada United States of Europe
America
Australian Canadian Standards American National International
Standard AS- Association Standards Institute Organization for
3590.2 CAN/CSAZ412- ANSI/HFES-100 Standardization
M89 1SO-9241
Minimum width Minimum width of Minimum width of Minimum width
of 1200 mm 760 mm, depth of 700 mm and depth 760mm, and
and depth of 610 mm (for books of 500 mm minimum depth is
900 mm (for and papers) and 900 900 mm.
sole tasks: mm (for computer
keyboard work) printouts and large
drawings)

Note: Adapted from “Ergonomics standards and guidelines for computer workstation
design and the impact on users’ health — a review”, by E. H. C. W00, P. White, and C.W.K.
Lai, 2016, Ergonomics, 59(3), 464-475. (https://doi:10.1080/00140139.2015.1076528)
Copyright 2015 Taylor & Francis Group.

Page | 193



Setting up online teaching and learning in developing countries was quite challenging for

both students and educators (Gumasing et al., 2022). Though there was information about

workstation design found, there was very little published literature on the design of

workstations based on online educators’ perspectives and experiences (Gumasing et al.,

2022).

Table 28

Environmental ergonomic factors vs years of Online Teaching Experience

Environmental
Ergonomic Factor

Crude odds ratio and 95%
Confidence interval

Adjusted Odds Ratio and 95%

Confidence interval

COR

Lower
(Ln)

Upper (Ln)

AOR

Lower (Ln)

Upper
(Ln)

Natural Light
Not enough = 0"
Enough =1

2.6

-0.4

2.3

1.9

-0.9

2.2

Lighting control
device

Not available = 0"
Available = 1

1.9

1.4

1.7

14

Position of monitor
No glare = 0"
Glare=1

11

-0.8

0.9

0.7

-1.4

0.6

Using glare
reducing method
No=0"

Yes=1

1.3

1.0

14

1.2

Movable task or
desk light

Not available = 0"
Available =1

1.7

-0.2

1.3

11

1.0

Matt finish
worksurface
No =0"
Yes=1

2.0

1.5

1.36

1.3

Shared office place
affects

Negatively = 0"
Positively = 1

0.6

-1.3

0.3

1.15

11

Distracted by
surrounding noise
No=0

Yes = 1*

3.4P

0.3

2.0

3.2

0.3

2.0

Room Temperature
hot

No=0"

Yes=1

1.0

0.7

0.9

-1.3

1.0

Room Temperature
cold

No =0"

Yes =1

1.0

0.7

1.2

1.3

Room air
circulation

1.5

15

0.3

0.8
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Crude odds ratio and 95% Adjusted Odds Ratio and 95%

Environmental Confidence interval Confidence interval
Ergonomic Factor Lower Upper
COR (Ln) Upper (Ln) AOR Lower (Ln) (Ln)

Inadequate =0
Adequate = 1"
Room air quality

Not good = 0" 2.7 -0.2 2.2 6.4 -0.3 4.0
Good =1

Humidity of room

Inadequate = 0 1.0 -0.9 0.8 2.2 -04 1.9
Adequate = 1

2p<0.001,°p<0.01, °p<0.05 “Reference category

The crude odds ratio and adjusted odds ratios between ‘online teaching experience’ of the
participant educators and effect of environmental ergonomic factors are listed in Table 28.
This data shows that the environmental ergonomic factor ‘Distracted by surrounding noise’
with odds ratio (3.2, 95% CI 1.4 to 2.0) at p<0.01 indicated that more experienced online
educators were distracted by the surrounding noise than those who were less experienced.
Studies show that an unsatisfactory environment is major challenge for the educators
teaching online (Agustina et al., 2020). The most common examples of noise distractions
from the surrounding environment can be neighbours playing loud music, noise generated
from aircraft or road traffic or children playing (Opuku, 2021). According to Opuku (2021),
within various environmental background noise distractions the most annoying one was

traffic noises, followed by construction, aircraft, neighbouring and industrial noise.

Table 29
Organisational ergonomic factors vs years of Online Teaching Experience

o Crude odds ratio and 95% Confidence Adjusted Odds Ratio and 95% Confidence
Organisational interval interval

Ergonomic Factor COR Lower (Ln)  Upper (Ln) AOR Lower (Ln) Upper (Ln)

Have clear policies and
procedures

No =0"

Yes =1

Time allotted for online
teaching

Inadequate = 0"
Adequate = 1

Time allotted for
communicating with
students 0.7 -1.2 0.4 1.0 -1.1 11
Inadequate = 0"
Adequate = 1

Time allotted for marking
and providing feedback
Inadequate =0

Adequate = 1*

0.9 0.9 -0.8 0.7 1.0 -0.9

0.2 0.6 -1.3 0.3 1.2 -0.9

2.5° 0.2 1.7 2.5° 0.2 1.7
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o Crude odds ratio and 95% Confidence Adjusted Odds Ratio and 95% Confidence
Organisational interval interval

Ergonomic Factor COR Lower (Ln)  Upper (Ln) AOR Lower (Ln) Upper (Ln)

Time allotted for

supervising and assisting

co-workers 0.62 -1.2 0.3 11 -1.0 1.2
Inadequate = 0"

Adequate = 1

Time allotted for marking
moderation work.
Inadequate = 0*
Adequate = 1

0.6 -1.3 0.2 11 -1.1 1.3

Time allotted for

developing new online

unit 0.6 -1.3 0.2 0.7 -14 0.7
Inadequate = 0"

Adequate = 1

Time allotted for teaching
preparation

Inadequate = 0"
Adequate = 1

0.7 -11 0.4 1.1 -1.0 1.2

Time allotted for updating
existing online unit
Inadequate = 0"
Adequate = 1

0.7 -1.1 0.4 1.0 -1.0 1.0

Experiencing
technological issues
Rarely = 0"

Often =1

11 -0.6 0.7 13 -0.6 11

Receiving adequate
resources

No = 0"

Yes=1

2.0 -0.3 1.7 25 -0.2 2.0

Any other organisational
factor

No =0"

Yes=1

0.7 -1.2 0.3 0.5 -1.5 0.2

p<0.001, °p<0.01, °p<0.05
*Reference category

The crude odds ratio and adjusted odds ratios between ‘Online teaching experience’ of the
participant educators and effect of organisational ergonomic factors are listed in table 29.
None of the organisational ergonomic factors appeared significant with p<0.001 or p<0.01.
The organisational ergonomic factor ‘Time allotted for marking and providing feedback’
had an odds ratio (2.5, 95% CI 0.2 to 1.7) at p<0.05 indicating that a greater number of
more experienced educators had adequate time for marking and providing feedback. The
reason for this might be the experience helps the educators work faster and more effectively
than the less experienced educators.

None of the factors considered had a significant adjusted odds ratios with p<0.001 or
p<0.01 level of significance. Only the factor ‘Time allotted for marking and providing
feedback’ was significant with an adjusted odds ratio (2.5, 95% CI1 0.2 to 1.7) at p<0.05.
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Designing and planning online courses are very challenging and time consuming for less
experienced educators, as all the course contents, objectives, assessments, and activities
required to be redesigned as per online teaching requirements (Martin, Ritzhaupt, Kumar
& Budhrani, 2019). Varvel, (2007), reported that experienced or competent educators can
perform the online teaching task without disturbing their other commitments due to having
adequate time-management skills.  Darabi et al. (2006), considered that evaluating
students’ achievement of learning objectives, providing feedback, creating questions to
improve thinking and problem-solving skill, and providing instructions for assignments
were the top-five tasks that online educators spent most of their time doing. Online
educators are required to aid struggling students to understand the topic and answer
questions related to technology, etc. (Napier etal., 2011). Educators are required to provide
appropriate, timely fast feedback. Communication between educators and students, can
include rules and regulations, due dates of assignments, cyber etiquette, course
expectations, ethical requirements, the code of conduct, policies for the course, and
information regarding accessibility, privacy, and copyright (Coppola et al., 2002; Darabi
et al., 2006; Ko & Rossen, 2001; Varvel, 2007).

Table 30
Cognitive ergonomic factors vs years of Online Teaching Experience

Crude odds ratio and 95% Confidence Adjusted Odds Ratio and 95%

Cognitive Ergonomic Factor interval Confidence interval
COR Lower (Ln)  Upper (Ln) AOR Lower (Ln)  Upper (Ln)

Policies and procedures related

training b
Not provided = 0" 31 0.3 2.0 3.2¢ 0.1 2.3

Provided =1

Understandability of related

documents
Hard = 0" 2.3¢ -0.01 1.7 2.3 -0.1 1.8

Easy =1

Training for existing and new

technologies
Not provided = 0* 0.2 17 -0.3 1.3 0.7 .15

Provided =1

Easy to locate related

information
NoO = 0* 0.84 1.1 -0.7 0.9 0.7 -1.4

Yes=1

How to use related technology
Not understand = 0" 0.2 1.7 -0.2 1.30 1.2 3.1
Understand = 1

Working more than 60

minutes without break with

computer 0.7 1.2 -0.6 0.9 15 -0.5
No = 0"

Yes=1
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Crude odds ratio and 95% Confidence Adjusted Odds Ratio and 95%
Cognitive Ergonomic Factor interval Confidence interval

COR Lower (Ln)  Upper (Ln) AOR Lower (Ln)  Upper (Ln)

Receiving information

regarding decision making and

problem solving 0.2 1.7 -0.3 14 14 -0.8
No = 0"

Yes =1

Any other cognitive

ergonomic factors affect

effectiveness 0.3 0.6 -1.4 0.4 0.6 -1.5
No = 0"

Yes =1

p<0.001, "p=0.01, °p<0.05
*Reference category

The crude odds ratio and adjusted odds ratios between ‘Online teaching experience’ of the
participant educators and effect of cognitive ergonomic factors are listed in table 30. None
of the cognitive ergonomic factors appeared significant with p<0.001. The cognitive
ergonomic factor ‘Policies and procedures related training’ had an odds ratio (3.1, 95% CI
0.3 to 2.0) at p<0.01, and ‘Understandability of related documents’ with odd ratio (2.3,
95%CI -0.01 to 1.7) at p<0.05 detecting that a greater number of more experienced online
educators had not received training on the policies, procedures and did not always
understand the documents. This indicated that the more experienced educators received

less training on workplace policies and procedures.

None of the other factors considered had significant adjusted odds ratios with p<0.001 and
p<0.01. Only the factor ‘Policies and procedures related training’ was significant adjusted
odds ratio (3.2, 95% CI 0.1 to 2.3) at p<0.05. The policies and procedures of the institution
plays an important role as policies tell people what to do and procedures describe how to
perform a task in a step-by-step way. Creating a supportive culture through training and
development should be included in institutional policies. It is important to provide
university policies and procedures related training and development to university online
teachers (Dittmar & McCracken, 2012; Gonzélez-Sanmamed al., 2014). In addition, full-
time staff, adjunct and casual staff should also be considered for the training and

development (Hammond et al., 2018).
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Table 31
Social ergonomic factors vs years of Online Teaching Experience

Crude odds ratio and 95% Confidence Adjusted Odds Ratio and 95%
interval Confidence interval

COR Lower (Ln)  Upper (Ln) AOR Lower (Ln)

Social Ergonomic Factor
Upper

(Ln)

Working alone is most
effective

No = 0*

Yes =1

Sufficient support and
guidance received

No =0~

Yes=1

Participate in teamwork
No = 0" 2.6¢ 0.04 1.8 2.3 -0.2 1.8
Yes=1

Ability to communicate are

affected by Language

barriers. 0.5 -1.7 0.2 0.4 1.3 0.4
No = 0*

Yes=1

Have audio-visual contact

through the internet with

students 1.2 -0.7 1.0 1.3 -0.7 1.2
No =0~

Yes=1

Necessary technical
infrastructure is in place
No =0~

Yes=1

Feeling isolated

No = 0* 0.8 -1.0 0.5 11 -0.8 1.0
Yes=1

Affected by cultural

differences.

No=0"

Yes =1

Any other social ergonomic
factor.

No = 0*

Yes=1

2p<0.001, °p<0.01, °p<0.05
*Reference category

0.7 -1.4 0.7 0.5 -1.9 0.5

2.9 0.2 1.9 2.9° 0.08 2.1

1.8 -04 1.5 1.0 -1.1 11

1.2 -0.6 1.0 1.9 -04 1.7

11 -0.8 1.0 11 -1.0 1.2

The crude odds ratio and adjusted odds ratios between ‘Online teaching experience’ of the
participant educators and effect of social ergonomic factors are listed in table 31. None of
the social ergonomic factors appeared significant at p<0.001. The social ergonomic factor
‘Sufficient support and guidance received’ had an odds ratio (2.9, 95% CI 0.2 to 1.9) at
p<0.01 identifying that a greater number of experienced online educators reported not
receiving enough support and guidance than less experienced online educators; ‘Participate
in teamwork’ with odds ratio (2.6, 95%CI 0.04 to 1.8) at p<0.05 showed that a greater
number of experienced online educators reported a lack of ability to participate in

teamwork than less experienced educators. This may have been because the less
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experienced educators were required more organisational support and involvement in

teamwork due to their lack of experience in online teaching.

None of the factors considered had significant adjusted odds ratios with p<0.001 or p<0.01.
Significant adjusted odds ratio with p<0.05, for social ergonomic factor ‘Sufficient support
and guidance received’ had an odds ratio (2.9, C1 0.08 to 2.1) at p<0.05 indicated that more
experienced online educators reported not receiving enough support and guidance than less
experienced online educators. Verma et al. (2020), stated that many educators working in
institutions did not have adequate skill to conduct online classes remotely and struggled to
accept the transition. The research conducted by Sun and Chen, (2016), identified that the
online educators in tertiary education have not been receiving sufficient support from their
respective institutions. Online teaching requires more technology than traditional face-to-
face teaching, especially for the educators who are new to online teaching. Due to the
emergency transition from traditional to online teaching to deal with the COVID-19
pandemic some of the educators were inadequately trained or supported to effectively
operate on online teaching platform, it is very important to receive support from the
university and from the co-workers to get full understandability of the objectives, having
proper knowledge of the framework and teaching activities for their respective class (Bao,
2020).

5.2.5. Section Summary

Quantitative analysis between all the five ergonomic factors with the demographic factors
including gender, subjects taught, country they were teaching from, and the permanency
status of the educators and online teaching experience were carried out in this section to
identify any significance between these factors. The main areas identified were the
inadequate seating and workstation set up, noise and lighting options, inadequate time
allocation for online teaching related work, inadequate training and understandability of
policies and procedure, technology related issues, support and guidance received from the
respective institutions. Results confirmed that demographic factors and experience in

online teaching did affect the educator.
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5.3. Qualitative Data Analysis

5.3.1. Introduction

To achieve research Objectives 1 (ergonomic factors that were perceived by university
educators to facilitate the provision of online teaching for minerals and mining engineering
academics), 2 (ergonomic factors that were perceived by university educators to be a barrier
to providing online teaching), and 4 (relationship of the five ergonomic factors towards
experience in online teaching) questions were included in the survey to help the researcher
to obtain an in-depth knowledge to achieve these objectives. For the qualitative data
analysis NVivo 12 software was used to create nodes, sub nodes, themes, and word clouds
to analyse the qualitative answers collected through questionnaire survey. Quotes from
research participants were included to highlight important information related to the

research objectives achievement.

5.3.2. Online teaching

The 3™ part of the questionnaire included 6 questions with a yes or no answer and room to
provide comments on why the answer was yes or no and included 17 sub questions and one
open ended question on physical ergonomic factors related to online teaching work. This
was followed by asking 9 yes/no questions and room to provide comments on why the
answer was yes or no and included 15 sub questions and 82 open ended question on
environmental ergonomic factors related to online teaching work. Organisational
ergonomics had 6 yes/no questions and room to provide comments on why the answer was
yes or no and included 8 sub questions. Cognitive ergonomics had 8 yes/no questions and
room to provide comments on why the answer was yes or no, included 1 sub question and
one open ended question. Social ergonomics had 9 yes/no questions and room to provide
comments on why the answer was yes or no. The final question for this section was to rank
the 5 ergonomic factors in order of importance. The last section of the questionnaire
included 7 open ended questions to assist with answering the research aim and objectives.
Questions related to online teaching in the 1% section of the survey in which the participants

had the opportunity to provide an explanation were also analysed qualitatively.

Descriptive statistical analysis was conducted to identify the number and percentage of
each ‘yes’ or ‘no’ answer. Qualitative analysis was carried out to analyse the comments

made by the participants to support their ‘yes’ or ‘no’ answer. Thematic analysis of the
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answer received for the comments and the open-ended sections was conducted using

NVivo 12 software.

5.3.2.1. The effectiveness of online teaching related to subject taught.

Question 13 from the 1% section of the survey asked respondents “Do you think
effectiveness of online teaching depends on the subject you teach online? Yes/No. Please
explain”. Seventy two percent (87) reported that the effectiveness of online teaching
depended on the subject taught while 28% (34) educators indicated no. The explanations

were grouped into following themes.

Online teaching is hard.

Within 114 comments provided by the respondents 34 educators indicated that online
teaching was hard for some subjects and the most common response was that online
teaching is hard. Three respondents commented that subjects requiring group work are not

easy to teach online as reported by P44, a female from Croatia,

Some subjects require more group work or practical assignments that can’t be
conducted online. Interaction between students and between students and
teachers is better and more effective in the classroom, where it is easier to give
feedback because the teacher has a better insight into students’ work.

Respondents identified that theoretical subjects were the easiest to teach online, while
laboratory and fieldwork were more difficult to conduct as online classes. P23, a female

from Australia, reported that,

I imagine that teaching skills labs would be difficult online —e.g., pathology where
students need to learn to take blood.

According to Cruickshank, (2020) and Sanger, (2020) face-to-face (F2F) teaching for
theoretical topics can be effectively transformed into online courses with an interpretation
of modified pedagogy to confirm continual student online commitment. It was suggested
that using discussion boards and synchronous online conferencing increased educators’
interaction with the students and with the integration of collaborative student assignments.
These authors did not consider student learning and performing practical skills that required
a physical interaction with people. Robinson et al., (2020), wrote that there were genuine

worries about growing online teaching and learning demands, accessibility to the
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technology for students, and the working conditions of the staff members. Finding the right
method of facilitating interactive learning and providing active, meaningful assessment
online without jeopardising a violation of academic integrity was one of the genuine
concerns of some staff members (Sanger, 2020).

Easier to teach online.

Nine respondents indicated that they find some subjects are easier to teach online than
others or that the effectiveness of online teaching does not depends on subject taught. P65,

a female from Singapore, commented,

While some subjects may be easier to teach online than others, I think it is possible
for most teaching to be done online. What is more important is the intention of the
session. If it is content delivery-focused then online is fine. If there are practical
elements such as the teaching of skills or techniques then face-to-face is preferred,
but we have done it online too. Tutorials and discussion-focused sessions can be
done online but require different structures to facilitate.

P42, a male from Lebanon, explained that,

Theoretical courses are not as hard as applied courses to get across.

Educators are required to change their mode of delivery from face-to-face to online
teaching ensuring that the quality and the objectivity of the content are still present (Acosta-
Tello, 2015). Using synchronous interactive online instruction, educators may be able to
engage the students and improve the quality of teaching as educators find opportunities to
explain, highlight, and facilitate difficult contents of the course (Moore et al, 2009).
Educators may be able to overcome the limitations of space and distance by highlighting
the complex portions of course content in an interactive teaching platform (Acosta-Tello,
2015).

Teaching technical subjects with laboratory work.

Thirty one comments made by educators indicated that the most preferred method for
conducting laboratory classes was face-to-face teaching in a laboratory, as then the students
were able to use the equipment to conduct experiments, generate their own results (instead
of watching through videos someone else do the work) and students could ask questions
and immediately receive clarification from the educator and/or from peers which helped to
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improve their understanding of the laboratory work (Barbeau, et.al., 2013). P17, a female

participant from Slovakia, recorded:

Laboratory subjects cannot be taught online.
P6, male a from USA wrote,

In highly technical subjects that require laboratory or field work, it has been
difficult to do these courses on-line.

Similarly, P96, a female from India reported that,

Lab based subjects need hand on demonstration not feasible via online as students
themselves need to perform and experience themselves the same.

The result of a study carried out by Stuckey-Mickell & Stuckey-Danner, (2007), comparing
perceptions of online laboratories to face-to-face laboratories in an online biology course
found that 86.9% of the students agreed, or strongly agreed, that face-to-face laboratory
classes help to improve their understanding of the content more. Other studies showed that
fully online laboratory courses are effective though there are some limitations related to
communication that may exist. (Barbeau, et.al., 2013). Practical courses are substantially
important in connecting theory with practice and this connection enhances the academic
and practical skills of the student. Students can receive more hands-on experience related
to the subject through practical and laboratory classes, than only attending online lectures.
Practical courses help the students in developing aptitudes that affect their mindsets
(Walkington et al.,, 1994). Teaching practical courses online, including medical,
engineering, health, gastronomy and languages without practical work creates a challenge

for educators, universities, and institutions (Elhaty, et al., 2020).

Non responsiveness of students and motivation.

Six of the respondents commented on student non-responsiveness and three comments

were received on motivation. Comments received from P39, male from Australia, were that

Online teaching is often quite didactic. Even though you may want it to be
interactive, it very often isn't because students are reluctant to speak online. The
most useful aspect of online teaching/learning is one to one, or small group,
tutorials in which students come with issues important to them.

As an explanation of the problems, she faced Australian P51, reported,
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I taught Anatomy and physiology online last year and when we were in shut down
this year and I volunteer to teach refugees overseas online. The medium is difficult
to engage students in group situations or to have discussions. Students do not use
video unless requested and prefer to remain faceless. This enables a few students
to dominate the class. It becomes more difficult to determine where conceptual
problems occur.

Lack of student engagement or non-responsiveness is a very common barrier in online
learning (Stott, 2016).

P103, a female from Australia commented,

The online teaching program will be effective when students have strong inner
motivation. The online teaching provides them with autonomy to study on their
own path.

In comparison a male participant from India P55, commented that,

While it may appear that subjects that require illustrations in the classroom are
difficult to teach online, this notion has been addressed by the ICT and related
technologies. However, two-way seamless interaction is a challenge still. So, as
courses requiring a lot of interaction may have issues with online teaching
effectiveness. But even this can be addressed through appropriate instructional
approaches.

Sometimes the online classes become boring and unengaging to both the students and the
educator (Dhawan, 2020). Individual attention is an enormous challenge in online teaching
and learning platform. Having too much flexibility sometimes pose a challenge in
completing the work on time (Song et al., 2004). It is difficult always to get two-way
interaction, which results in a feeling of isolation. The major barriers are feeling a lack of
community, problems with technology, and struggling to understand the instructional
objective (Song et al., 2004).

Availability of technology resources.

Five comments focused on availability of technology resources. The following comment

was received from P86, a female from India,

| teach Bengali language and literature to undergraduate students. In online mode
I had to face mostly two difficulties. Firstly, most of my students belong to
economically underprivileged background who can't afford online education as
they can't afford the tools and technology. Secondly Most of the text and reference
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books (written in a regional language) of their curriculum are not available
online.

A similar comment about lack of resources was made by P14, a male from Ghana.

Online mode of delivery depends on availability of resources such as internet,
computers, teaching aids, and conduciveness environment and ability to use
internet.

Poor engagement of students may result from poor internet connectivity (Stott, 2016). Stott
(2016) reported receiving student emails directly related to navigation within the learning
management system, mainly when students were trying to obtain off-campus access to the
system, or when students had a lack of computer skills, or when they faced technical
difficulties. In some countries, such as Lebanon, there may only be electricity provided to
the home or university for one hour a day, if at all, which limits the amount of time that

online learning can be conducted.

Educators’ knowledge, training, and skills

The effectiveness of online teaching work can depend on educators’ teaching skills/training
in online teaching as commented on by 8 of the respondents. Literature reviewed showed
that the roles and competencies of online educators depended on the educators’
competencies related to technology (Egan & Akdere, 2005; Martin, Budhrani, & Wang,
2019), online communication (Williams, 2003), and the type of student assessments
provided to demonstrate student learning outcomes (Bagriacik Yilmaz, & Karatas, 2022;
Baran et al., 2011; Bilgi¢c & Tuzun, 2020). As reported by P25, a female educator from
Australia that,

It depends on the teacher's own knowledge of the online teaching pedagogies.

Having lack of online teaching experience due to being new to online teaching required
more time and practice than usual as did facing technological difficulties with having
access to high-speed internet (Arasaratham-Smith & Northcote, 2017; Claywell et al.,
2016; Sun & Chen, 2016). Numerous studies show that the interaction between educators
and students can considerably impact the perception of students’ online learning and the
reliability in designing courses (Swan et al., 2000). With good interaction the educators
should be capable of promoting the students’ critical thinking ability and information

processing (Duffy et al., 1998; Hay et. al., 2004; Picciano, 2002).
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The educators who teach online were required to overcome the potential barriers posed by
technology, time, and place and make decisions on how to use the online tools to create
efficient, effective, and appealing online courses. Thus, online educators may be required
to have roles and competencies slightly different to traditional teaching (Moore et al., 2001,
Prestera & Moller 2001; Spector & de la Teja, 2001; Williams, 2003). Researchers
described the roles of online teachers as advisor/counsellor, process facilitator, content
facilitator, assessor, researcher, designer, technologist, and manager/administrator (Baran
et. al., 2011; Goodyear et al., 2001). Research studies have shown that higher interactivity
between students and educators can result from more discussions (Townsend et al., 2002),
participating and getting involved in online lectures, and case studies (Smith & Winking-
Diaz, 2004).

5.3.2.2. COVID-19 pandemic effect on method of teaching.

Another question from the 1% section of the questionnaire was ‘Has the COVID-19
pandemic affected your method of teaching (online or on campus)? Yes/No. Please provide
comment.” Results indicated that 28.1% (34) of the university educators did not feel that
the COVID-19 pandemic outbreak had any impact on their method of teaching, as they
were already teaching online before this pandemic. However, 71.9% (87) respondents felt
that the outbreak did impact their method of teaching.

Altogether, 114 comments were received related to the effect of the COVID-19 pandemic.

The comments were grouped into five main themes and some sub-themes as below:

Started teaching online due to the COVID-19 pandemic.

The forced change from face-to-face teaching to online teaching due to the outbreak of the
COVID 19 pandemic affected some educators, as well as the students, positively and some
negatively. The educators who were forced to change their mode of teaching from in a
classroom to online faced many challenges at the time of the transition as it was very abrupt.

For example, P38, an Australian male, reported,

I was required to convert a face-to-face course to be fully online within a matter
of weeks when the pandemic hit.

Not having sufficient time sufficient time to develop online teaching was one of the

problems described. Similarly, P117, an Australian female wrote that,
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It has forced units online that had not been previously. The Unit Co-ordinator had
always previously said they would never teach online and would never work for
Open Universities Australia.

As described above the response to the pandemic also forced educators who did not want
to teach online to be required to do this by their university managers.

In relation the changes in university teaching due to the COVID-19 pandemic different
countries, systems, and institutions were posed with different challenges due to isolation
requirements (Heng & Sol, 2021). A study conducted by Adedoyin and Soykan (2023),
revealed various distinct challenges instigated by the sudden transformation of classroom
teaching to online during the outbreak of the COVID-19 pandemic. The main challenges
were associated with technological infrastructure and digital expertise, socio-economic
factors, assessment and supervision, high workload, and compatibility within different
subjects such as physical education courses that require physical interaction. This study

identified similar problems.

Pedagoqy.
To cope with the unexpected change from face-to-face to online teaching the educators’

main concerns were to be able to engage the students in in the same way as face-to-face
teaching (Jegede, 2020; Ratten, 2020; Mahaye, 2020). The educators (P14, P16, P18, P38,
P39, P49, P50, P51, P79, P98) implemented alternative plans, including instructional
methods to ensure that the educator was able to make the content understandable as well

as interesting to engage the students in the online learning platform.

More and frequent assignments are given to students. Teaching aids such sketches
and videos are largely employed. (P14)

My teaching method is primarily based on board work for derivations and
explanations. During the pandemic, preparing the whole content as a PowerPoint
presentation is quite difficult and also does not carry all the necessary information
that | want to convey to the students. It becomes more like a seminar! (P79)

Educators reported facing challenges to convert specific courses (numerical and practical)
teaching to online teaching (Joshi et al., 2020). Educators were uncomfortable teaching
some courses online specially subjects which involve numerical, experiments and personal

interaction (Mahajan, 2020). Participants P18, P61, P63 raised similar issues.
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I had to look for suitable and new ways of approaching the problem in technical
subjects where a calculation procedure and practical examples of solutions are
required. (P18)

All the units | teach are suitable for face-to-face teaching as they are numerical,
software related and lab-based units. | don't feel comfortable in teaching these
units online. It seems | am not giving my best to the students. | cannot understand
the facial expression of the students. It is not as interactive as face-to-face one.
(61)

Change in role.

The changing role of the educators was another major challenge related to online teaching
(Kebritchi et al., 2017) as the role of online educators transformed from a knowledge
communication mediator to an online expert to lead students’ learning process (Juan et al.,
2011). Additionally, the educators were expected to be available to provide student
feedback, direct the educational tools (managerial or administrative), and enable student-

to-student engagement (social relationships).

I became more of a director to ensure we moved through the material. Previously
I could move around the class and discuss problems with small groups. | could
eye-ball students and they felt more confident asking me questions about their
understanding. (P51)

Already involved in online teaching.

Respondents’ answers showed that 21% (23) educators out of 121 respondents were
involved with online teaching prior to outbreak of the COVID-19 pandemic. The educators
who were already involved in online teaching before the outbreak of COVID-19 did not
encounter as many challenges with this transition. P31 was involved with online teaching
from 2017.

I developed a fully online, interactive, and engaging online course in 2016, and
enhanced it in 2017. (P31)

The responses of P24, P56 confirmed that some educators were already involved in online
teaching, so this sudden shift did not make any difference for them.

Online teaching in COVID made no difference in Western Australia. More
students were engaged in online learning and to that extent, it became more
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acceptable for students to accept online teaching - and many were pleasantly
surprised. (P24)

I have been always teaching online sessions either in normal mode or flipped
mode. So, there is no effect. (P56)

Affected

Approximately one third 31% (36) respondent educators felt that their method of teaching
was affected by sudden change of instructional platform i.e., online from face-to-face
teaching to online. The majority of the educators described various aspects of their
concerns while teaching online, which includes accessibility to resources (P86), interaction
(P102), lack of connectivity (P84), unavailability of highspeed internet (P88), extra
workload (P62, P97, P104), effect on personal life (P42), etc.

Azman and Abdullah (2021), claimed that the lack of good internet support such as access
to high-speed internet was one of the main challenges for students and educators of
developing countries.

For online teaching - participation of some of the students got affected due to their
remote location and lack of connectivity. On Campus- it got affected as there were
no students in the campus and at some point, of time the institute was also closed
down. (P84)

The abrupt change to online teaching produced an unexpectedly high workload in building
e-platforms and incorporating peripheral applications into their system on time (Adedoyin
& Soykan, 2023). Training educators on how to use the new system and platforms also
posed challenges. Some educators experienced extra workload as they transformed course
content, teaching resources, and assessments to online and because of the urgent necessity,
this workload triggered stress and anxiety (Maclntyre et al., 2020; Winthrop, 2020). P62,
P86 and P78 provided their explanations about their challenges.

More online. Less in person teaching. More students studying because of extra
payments and therefore units became very large without warning and this extra
workload was not accounted for. (P62)

Due to COVID-19 online teaching, access to library and books, examination
system has severely suffered. (P86)
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Being unable to observe the eyes of the shy students in the class, the teacher is
unable to judge whether a particular topic requires to be reiterated or not, which
remains a lacuna and affects the whole course. Also, the expression of the students
when they follow a certain topic act as an award to the teacher, and so the class
becomes drab. (P78)

The sudden shift to online education generated more stress, frustration, and isolation for
some students and educators due to a lack of opportunities for interactions between student-
educator, student-student, co-workers/colleagues (Daniel, 2020; Gillett-Swan, 2017). This
frustration was explained by P100.

Interaction with students is an important aspect of teaching, which is negligible
on the online platform. It becomes really difficult to make students understand
topics on art history. (P100)

Similarly, participants P44 and P55 described challenge they were faced to keep the
balance between personal and professional roles, as teaching shifted to working-at-home
to maintain social distancing.

By all means, my lifestyle has drastically changed! (P44, P55)

5.3.2.3. Provision of online teaching support to students.

The next question asked ‘Did you need to provide any extra online teaching support to
students during the COVID-19 pandemic? For this question 66.1% (80) participants agreed
that the COVID-19 pandemic outbreak did result in more time being required to provide
extra support to the students in online teaching, whereas 32.2% (39) participants disagreed.
Comments were provided by 77 respondents to explain their answer. These responses were
divided into four themes as discussed below.

More consultation and support time required.

Of the 80 participants who stated that online teachers needed to provide extra support 48
participants reported that online teaching requires ‘more consultation and support time’ to
provide extra study materials that were required for online teaching and to help students to
deal with their stress arising from the COVID-19 restrictions. Respondents wrote that there
were changes in the role of the educator as besides delivering the course content online,
they were required to have more communication with students related to technology,

coursework, or personal issues. Another challenge was the demand on educators’ time, as
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online teaching requires time to prepare, plan, and teach as online teaching requires twice
the time to prepare online course content in comparison with time taken to prepare the
course content for face-to-face classes (Kebritchi et al., 2017). For example, P13, P41 and

P86 described spending extra time to support their students by providing resources.

We needed to provide students with extra worksheets, E-text books and materials.
(P13)

In addition to online classes and materials, | provided additional time outside of
scheduled activities for students to discuss content, questions, issues, etc.(P41)

1 often had to scan voluminous books to provide my student’s study materials as
book shops and libraries were completely shut. Due to poor internet connectivity
courses took much more time to get completed. | often had to
reschedule/restructure online classes as per my student’s requirement. (P86)

It was suggested by Kebritchi et al., (2017), that for online teaching and student learning
support educators should try to use several e-learning approaches including active
presentations, tutorials, theoretical discussions, interaction, and collaboration with students
to support their knowledge development, activity, and assessment but providing all of this
took extra time that was not allowed for in the university work time allocation to the

educators.

Participants P1 and P38 described allowing students time in class to obtain help with
problems arising due to the pandemic and how they provided extra support to students who
required this.

Allowed non recorded time for online classes at the end of class for students to
discuss any problems that they had and helped to provide advice for problem
solutions. (P1)

I had to organise online sessions to help students during the pandemic and provide
extra support to several students who were going through difficult times during
the pandemic. (P38)

Rotas and Cahapay (2021), in a qualitative study with 32 purposively sampled Filipino
university students who were studying online because of the COVID-19 pandemic, found
that the students were messaging their lecturer about their poor internet connection that

was making it difficult for them to study online. Students were also reported phoning their
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lecturer for additional help as they were finding it difficult to study online or they had
problems which were making it difficult for them to study. To deal with this extra need for
support virtual mentoring was implemented as a way of providing advice and guidance to
the students who were new to online learning, for students who were having difficulty with

online learning, and for students who had problems related to the pandemic.

Laboratory classes

Laboratory classes in real laboratories were not possible during the pandemic isolation time
so virtual labs, remote controlled labs or video-based labs were introduced (Gamage, et al.,
2020). The following are examples of some of the problems identified by the online

educators in relation to laboratory work.

Had to find a substitute for laboratory experiences in three lab courses. (P4)

We were not able to have face-to-face practical classes, so | arranged for industry
professionals to deliver lectures on actual projects they had recently undertaken.
I then developed quiz questions to test the student’s understanding of the
presentations. (P114)

Gamage, et al., (2020), reported that virtual laboratories were useful but there was still a
major need during the pandemic to be present in the laboratories to do most of the teaching

and student practical work effectively.

Internet/Software.

"Technology adoption™ was identified as a barrier in online teaching. According to Verma
et al. (2020), many institutes did not have educators experienced in online teaching (Joshi
et al., 2020). P11 described the education provided.

The start of teaching in the Microsoft Teams environment was started with a two-
hour course for teachers on how to use MS Teams correctly. The university did
not provide other educational activities. There was also no technical and material
support for teaching from home, which I consider to be a problem. (P11)

Many students faced problems with interrupted internet connections. Even many
students inform that do not have sufficient data balance as well as gadgets
available during the class duration every day. (P96)

In some cases, slow and unreliable network connections affect the quality of online

teaching and learning (Bean et al., 2019). Inadequate internet access, including poor
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internet connection and low speed discouraged the implementation of online education
(Sinha & Bagarukayo, 2019). Other issues that surfaced in relation to more educational
support time required from the participants’ comments were lack of technological training
for the educators including errors while downloading, installation issues, problems with
login, audio/video related issues and more (Kebritchi et al., 2017). The requirement for

technology related training was identified by P16 and 53:

I would welcome some training on the use of TEAMS and how to use its functions
effectively and easily. Secondly, |1 would need some methodological support on
how to teach online, especially on the types of suitable activities or tasks for
students. (P16)

Proper training is needed. Also training on platform we are using. (P53)

Educators were expected to effectively integrate technology into their online educational
platform though they were continually struggling to keep up with new technology and
pedagogical innovations (Tarus, et al., 2015; Voet and De Wever, 2017). Technology was
required for preparing online course material and as the medium of delivery of instructions,
but some educators did not have adequate skills and competencies to design and implement
effective technology into their online teaching (Munyengabe et al., 2017; Munyengabe et
al., 2019).

Stress.

Debbarma and Durai (2021) reported that educators and students can become emotionally
unstable due to the threat of catching the COVID-19 virus, or due to the lack of speed, or
lack of connectivity to the internet for online education. To provide support to the affected
students some educators went beyond their normal responsibility of only teaching to spend
time (P42) to refer students to mental health support (P97) and other support. For example,
P97 wrote:

Mental health support and referrals provided. Students in lockdown have
significant barriers to assessment in terms of resources (such as laptops or
acquiring texts). It takes a lot of realisation to be prepared to study in lockdown
and not all students realised the extent of the required preparation. (P97)

Extra hours were provided to students who were personally affected by COVID-
19. (P42)
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I respond to many more emails because of the COVID impact. Stress levels are
high with impacted students so there is a need to be extra supportive and caring
at this time. (P99)

Due to the sudden outbreak of COVID-19 pandemic the students were asked to leave
studying on campus at their university on short notice and required to study online. Some
students and staff lost their paid jobs and felt insure and concerned about their own as well
as family’s wellbeing (Brown & Kafka, 2020). Coping or dealing with stress can be
described as a process of responding to the stressors with the use of one or more tactics or
techniques (Talbot & Mercer, 2018; Tikkanen et al., 2020).

5.3.2.4. Educators experiencing depression, anxiety, or stress due to conducting online
teaching during the pandemic.

The next question asked the online educators completing the questionnaire ‘Did having to
conduct online teaching during the pandemic cause you to be depressed, anxious or
stressed? ‘Yes/No’. Please provide a comment.” The majority [64.5% (78)] of the
participating educators did not think that the COVID-19 pandemic caused them depression,
anxiety, or stress but approximately one-third [33.1% (40)] reported being adversely
affected. Seventy-two of the participants provided comments to explain their yes or no

answer. All the comments were grouped into following themes.

Stressed or Anxious.

Maclntyre et al. (2020), recorded that university educators were required to deal with
stressors due to the pandemic including concerns about catching the virus themselves and
other people becoming ill due to the COVID-19 virus, isolation requirements. This resulted
in having to work from home rather than in a classroom, threats to job security of self and
other family members, new extended domestic responsibilities, and to being confined
inside the home and not able to go out or socialise. Another challenge for educators was to
keep the balance between personal and professional roles, as teaching shifted to working-
from-home to maintain social distancing. In some instances, the educators were required
to share the working space with their other members of the family, or their young
child/children who needed attention as they were at home (Maclintyre et al., 2020). For
example, P5 and P 83 reported balancing teaching responsibilities while caring for young

children.
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The steep learning curve for online teaching, plus suddenly home schooling my
kids, plus worrying about certain students falling away. (P5)

Moreover, having a toddler at home while conducting online classes can be quite
challenging. (P83)

Some educators who were not involved with online teaching prior to the outbreak of the
pandemic found online teaching very daunting as it required, learning new technology,
getting used to a different method of teaching and working from home. Extra stress
occurred from the fear, lockdown, and uncertainty. Also, the severity of the impact of the
pandemic and the helplessness was a reason for elevated stress for some educators. This

was reflected in the comment made by P99:

In 2020 the pandemic did cause fear and uncertainty. This year there is still a lot
of extra pressure to support COVID impacted Open University Australia students,
however, | do not feel anxious anymore, | just see my role as the need to be
supportive. | am now immunised so not as worried as last year. (P99)

The global pandemic affected some people psychologically due to health concerns for
immediate family members (P5, P83), especially the elderly members, social and physical
distancing, travel restrictions, closed borders, unavailability of daily supplies, restricted
services, and mostly the uncertainty of life becoming normal again (P99) (Maclintyre et al.,
2020).

More Work.

According to Macintyre et al. (2020) and P103 the role of online educators can be very
stressful due to intense workload, the demand for time management and juggling between
different roles. P39 acknowledged that though there was an increase of workload, it did not

make him stressed.

Not depressed or stressed, but it did increase my workload and working hours,
resulting in profound tiredness. (P39)

However, P103 did experienced stress due to the elevated workload.

The number of emails increases significantly, which results in my need to spend
more time dealing with administrative work, and this is truly time and energy
consuming. (P103)
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New environment.

The COVID-19 pandemic isolation requirements impacted both teachers and students.
Some educators started teaching online amid COVID-19 pandemic, so this environment
was new to them (Mishra et al., 2020). P2 said he got stressed due to the sudden shift of

teaching method.

We were given 1 week to make the shift to all online teaching. (P2)

While P60 did learn a new method of teaching he did not feel stressed.

Learned new methods to engage students, reached out to individuals through My
class interface using Polls. (P60)

Isolation.

Seven educators expressed their feeling of isolation while teaching online.

Being stuck in a single room all day long was by itself a nerve-racking experience.
(P42)

The lack of classroom atmosphere and social interaction with students makes
online teaching quite monotonous and depressing. (P83)

Feeling of isolation were identified as a major barrier in online teaching. Some study
participants reported missing the physical interaction with students and colleagues due to
sudden shift to online teaching. Van der Spoel et al. (2020), research findings were that
the lack of interaction was the main negative feature in online teaching as this requirement
resulted in a lack of physical, temporal, and/or psychological activity with co-workers.
Another factor that caused stress for the educators in online teaching was internet or

software issues, which are discussed below.

Internet/Technical Issues.

Online classes cannot be performed without having access to electricity and internet
connection. Some of the educators complained about the internet or technical issues they
encounter while teaching online. Participants P48 and P9 stated that they and their students
sometimes faced problems related to electricity and/or internet connection. A study

performed by Gurung (2021), concluded that, the most significant challenge faced by
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online teachers are to teach students live in remote areas due to lack of availability of strong

internet access or who have an absence of continuous electricity supply.

Bad connection, electricity outage, voice problems and disconnection were quite
nerve-wracking during the online sessions. (P48)

And sometimes technologies may fail (PC), internet, electricity etc. (P9)

The comments from P48 and P9 support the feeling of discomfort experienced by the
educators resulting from poor internet facilities and lack of technology knowledge. The
following section focuses on the educators who were already involved with online teaching
before COVID-19 outbreak.

Already teaching online.

Thirty-four of the respondents were already involved with online teaching prior to COVID-
19, so they did not encounter any change. Most of the comments received from the
educators who had been teaching online before COVID-19 were that there was no change
in their teaching or stress levels, so prior online teaching experience was identified as being

a stress reducer for some educators as evidenced by the quotes below:

It is my main form of teaching. | was fortunate to be in this situation as | kept my
job and got extra work teaching other teachers who had no experience in online
teaching. (P24)

We have taught online to a degree for a long time. It was at times frustrating but
not more so than any other aspect of our work. (P41)

I am an experienced online practitioner. | did not need to change any of my
teaching practices during COVID. (P73)

The comments received from the educators who were involved with online teaching prior
to the sudden shift identified that due to their previous experience in online platform this
sudden shift did not affect them. The next section describes the ergonomic factors that pose

a barrier to online teaching.
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5.3.3. Physical Ergonomic Factors in Online Teaching

5.3.3.1. Introduction

The following questions explored the educators’ perceptions of physical ergonomic factors
in their online teaching environment including their seating, workplace, desk design,
computer, mouse, and keyboard setup. As well as answering yes or no to each of the
questions on physical ergonomics the educators had the opportunity to provide comments

about their answer to explain their ‘yes’ or ‘no’ answer.

Educators involved in teaching online courses may be frequent computer users, and be
required to spend long hours sitting on a chair working at computer workstations, keying
text, scrolling through electronic documents, etc. (Meidert et al., 2016). Educators who
teach online units of study might be exposed to static muscle loading that can result in
musculoskeletal stress in the upper extremities, back, shoulders, arms, and hands as
prolonged hours doing computer work can entail a static posture of the upper body. Studies
show that sitting has a detrimental health effect if prolonged and is associated with various
illnesses including diabetes and cardiovascular disease (Dunstan et al., 2012). The
flexibility to change one’s position by sitting, standing, and walking, while working is
better than continuously sitting with 90-degree angles in knees and hips (Chandra et al.,
2009).

Physical ergonomic risk factors influence the efficiency of the worker. The key physical
ergonomic risk factors for work related musculoskeletal disorders are awkward posture,
extreme physical load, repetitive movement of any body part, and extent of movement and
vibration (Lasota, 2020). According to many researchers the work-related muscular
skeletal disorders caused by physical ergonomic factors can cause reduced productivity and
efficiency as well as, and increase absenteeism (Lasota, 2020). and medical/insurance costs
(Lasota, 2020). There is some evidence that using alternative/ergonomic keyboards and/or
mice may lower the pain in upper extremity and neck of the users (Lasota, 2020).

The following section describes the 7 questions with sub-questions related to physical

ergonomic factors. Figure 54 Shows the number of positive and negative answers of the

participants while answering the physical ergonomic related questionnaire.
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Figure 54
Physical ergonomic considerations

Avre the seat height, slope, and back adjustable? “ 38 I

> Is the seat surface of appropriate size? 102 16 I
c
j:
n Does the seat back provide mid lumbar support 44 I
(lower back region)?
Is the seat front well rounded and not placing excess 35 I
pressure on the underside of the leg?
Is the working surface at the level of elbow? “ 20 I
Does the desk width allows easy access of teaching 102 17 I
equipment like notes, books, etc.?
§ Is there enough height clearance and room for knees? 109 10|
=
% Is the width of the work surface appropriate, such
g that all required task accessories can be located within 102 16 I

comfortable reach and viewing distance?
Is the area under the desk large enough to

accommodate your legs and any accessories, such as a 104 15 I
footrest?
Do you have and use a sit stand desk. 85 I
5 Is there enough room for easy access to your study 107 1 I
8 g resources?
S s
22 .
AL Do you have adequate storage for your online 103 16 I
= teaching resources?
‘g_ g Consider if you are you able to look straight ahead at
ES g the monitor without bending or twisting your neck or “ 24 |
S ©» trunk?
° Can you operate your keyboard and mouse whilst 100 20 |
S keeping your elbows next to your body.
(<5
3 § Are you able to keep your fingers, wrist and forearm “ 21 |
5S in a relaxed posture while typing?
>
o
g Does your hand and fingers fit comfortably over the 105 15 |
o mouse and its controls
. Arethere any physical ergonomic factors that can be
'IL? improved to make your online teaching work more 66 .

comfortable?
1 21 41 61 81 101 121

mYes © No mMissing
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5.3.3.2. Seating

This section of the questionnaire focused on the type of seating options available for the
educators while teaching online. The question on seating was dived into four sub-questions
to provide better understanding of ergonomic factors related to seating. Table 32 lists

comment which were grouped according to their themes.

Table 32

Availability of seating options of the educators while teaching online

Stressors Participant number + Gender Country
employment type

Using fully adjustable chair P52, P56, P60, P65, P12, 5M. 7F. Australia 7
P112 (Ongoing). P26, P84, India 3
P95, P98, P115, P119 Singapore 1
(Casual) Taiwan 1

Not using adjustable chair P2, P14, P44, P53, 4M, 11F. Australia 8
(Ongoing). P78, P8, P90, USA 1
(Fixed-Term). P115, P19, India 3
P21, P25, P32, P49, P51, Ghana 1
P104 (Casual) Croatia 1

Czech Republic 1

Appropriate size of seat P25, P84, P98, P115 3M. 3F. Australia 3

surface with well- rounded (Casual). India 3

front P60 (Ongoing).
P90 (Fixed-Term)

Inappropriate size of seat P19 (Casual). 2M. 3F. Australia 3

surface without well- rounded P12, P112, P114 India 1

front (Ongoing). Taiwan 1
P78 (Fixed-Term)

Seat back provide mid lumbar P12, P60 (Ongoing). 2M, 2F Australia 1

support P90 (Fixed-Term). P98 India 2
(Casual) Taiwan 1

Seat back do not provide mid P19, P25, P51, P84, P115 1M, 4F Australia 4

lumbar support (Casual), India 1

Adjustable seat height, slope and back.

Figure 54 shows that 66% (80) participants were using fully adjustable chairs while
teaching online but that 31.4% (38) participants did not use an adjustable chair. Extended
sitting at a sub-optimal workstation including the office chair has been linked with
musculoskeletal symptoms such as discomfort and muscle tension in the cervical, shoulder,

and lumbar regions (van Niekerk et al, 2012).

Using fully adjustable chair.

After studying the comments, it was identified that 12 educators who used fully adjustable

chairs or ergonomically supported seating arrangements, were either conversant with
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ergonomics, or they obtained help from an ergonomic expert while setting up their working
area. For example:

I have an OT degree so am totally aware of the complexities of sound seating and
workspaces. (P26)

I am cognisant of ergonomic principles and sought a high-quality chair for my
home office. (P52)

Participants P26 and P52 understood physical ergonomics so used their knowledge to set
up their work area so that it was ergonomically suitable for their online teaching. Another
participant used an expert to assist with office chair selection and reported that the:

Office chair selected for me by ergonomic expert. (98)

Other participants (P56, P60, P65, P95, P119) also reported having a fully adjustable chair.

For example:
I have an office chair and can adjust the height and backrest position. (P56)

Studies show that an adjustable chair can reduce muscle activity in the neck, shoulder, and
back. Also, the ability to adjust the seat pan height and depth according to with user's body
size reduces intervertebral disc pressure and spinal discomfort (Underwood & Sims, 2019).
Other research participants did not have fully adjustable chairs to use when developing
their teaching materials and teaching online.

Not using adjustable chair.

Fifteen comments were received from respondents who were not using a fully adjustable
chair. Four participants were using a chair which was broken. P32, expressed that though
she is aware that the chair she uses for her online teaching work is not suitable, she is not
able to buy a new chair due to financial constraints. The participants not using a fully
adjustable chair were mostly casual academics who did not seem to be provided with the
same ergonomic workplace setting up advantages as provided to academics with ongoing

employment. For example, it was reported:

I use an old office chair as | cannot afford to get a specifically designed one if |
am not permanently working from home. (P32)

Page | 222



Other academics reported having a partially adjustable office chair for their teaching work.

For example:
Height yes, slope no. (P49)

Prolonged sitting in an improper chair led to inappropriate sitting positions resulting acute
psychological stresses and affect performance of any individual (Ansari et al., 2018; Aryaie
et al., 2017). Three participants (P2, P78, P115) used alternative seating arrangements as
to reduce their risk of static muscle loading and improve their comfort. For example, one
participant wrote:

Mostly I sit on my bed during the online class. (P78)
Another participant recorded:
| use a yoga ball instead of a chair. (P115)

Flexible seating includes many types of seating options other than the traditional desk and
chair. Some seating options might involve a physical component such as a stability ball,
cushion seats for wiggling, and stationary pedals. Other seating options may include a
change in height like sitting table, standing desk, or high-top table. There are other
comfortable options such as beanbag chairs, couches, or big chairs (Burgeson, 2017).

Seat size and shape.

Regarding of having appropriate size of the seat surface Figure 54 showed that 84.3% (102)
said yes to having a correct seat, 13.20% (16) did not have a chair with a proper seat surface;
68.6% (83) of the participant educator reported ‘yes’ and 28.93% (35) said ‘no’ to having
a seat with a well-rounded front. Appropriately cushioned rounded edge seat pan helps to

reduce the pressure on the backs of user’ legs (Woo et al., 2016).

Inappropriate size of seat surface without well- rounded front.

While most of the participants said that their seat surface is well-rounded, five participants
commented that either their seat size is inappropriate, or seat front is not well rounded and

comfortable. For example:

The seats were a bit too big. (P12)
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Having too big i.e., too wide, and deep, seat pan of the working chair may prevent the user
from using the armrests and the backrest (Woo et al., 2016). The adjustable seat height and
depth of the chair helps to provide a range from the 5th percentile female (at the lowest
setting) to the 95th percentile male (at the highest setting) of the anticipated user populace
(Woo et al., 2016). If seats are of an incorrect size this can result in a pressure problem, as
described by P114.

Sometimes | have to sit for too long and this results in the chair leaning down and
too much pressure on the underside of my legs.

Chair with mid-lumbar support.

For this question, Figure 54 indicated that 61.2% (74) participants said that the chair they
use for working does provide mid lumbar support and that 36.4% (44) reported not having
proper lumbar support. An explanation of the answer was provided by P51 who

documented:
I am very short and sit at the front of the seat.

As an explanation of the effects of lumbar support P12 wrote

It does, but as the recorder prolonged, it was tiring to sit.

Indicating that there were still problems due to the length of time spent sitting, even when
there was good mid lumbar support. Sufficient lumbar support and buttocks clearance
should be provided by the backrest of the chair used with an adjustable height and
inclination of the chair to support the back of the user in various sitting postures
(Occupational Safety and Health Administration, 2008). Having an adequately tall and
wide backrests has been suggested by previous studies as being important for back support
(Woo et al., 2016).

5.3.3.3. Workstation design to use for online teaching work

Factors impacting workstations included layout of the workstation, method of working,
tools used to complete the job and their design (Lasota, 2020), also the workers
anthropometric characteristics (Sumpor, et al. 2015). The Table 33 describes the comments

received.
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Table 33
Workstation related comments.

Participant number + Gender Country
employment type
Height and width of the P2, P65, P112, (Ongoing)  2M. 3F. Australia 2
workstation P25, P84 (Casual) India 1
USA1
Singapore 1
Area under the workstation P9, P23, P84 (Casual) P57, 2M. 5F. Australia 3
P78 (Fixed-Term) India 2
P12, P47, P114 (Ongoing) Czech Republic 2
Using Sit-to-stand desk P12, (Ongoing) 1M, 2F Australia 2
P31 (Fixed term) Taiwan 1
P119 (Casual)
Not using Sit-to-stand desk P25, P49 (Casual), P58, 2M, 2F Australia 4

P114 (Ongoing)

Appropriate design and space for the work surface is crucial to avoid musculoskeletal

disorders related to the elbows, shoulders, hands, and wrists (Sumpor, et al. 2015).

Height and width of the workstation.

Figure 54 showed that 81.8% (99) participants had a working surface at the level of their
elbow. For both sub-questions of having enough room on the workstation and having
appropriate depth of their desk for better accessibility to teaching accessories, 84.3% (102)
participants reported ‘yes’ to both sub-question 1 and 3. For sub-questions 2 and four,
13.2% participants reported ‘no’ to each, while 8.26% (10) participants reported that their
workstation height was not adequate. If the work surface is too high the user must raise
their arms and shoulder, resulting to exhaustion or soreness. On the contrary, a too low
work surface will influence the user to lean forward, putting all the stress on the arms and
back (Woo et al., 2016). Preferably, work surface and seat height should be adjustable
individually to permit the user to achieve both adequate computer keyboard-to-forearm
distance and ample space available for leg (Sauter and Arndt 1984).

The comments provided from the participants indicated that the reason behind opting ‘no’
as the answer to these questions was due to having inadequate chair/ chair height, [l
previously had knee ache for a short period due to prolonged sitting. | needed to adjust the
seat height (P57) (P25)], height of table (P78), or too small a desk. For example, P114 and
P84 wrote:
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I need a camera to share documents and drawings on paper. No room for this.
(P114)

Not adequate for task accessories within manageable distance. (P84)

Area under the workstation.

Fifteen (12.4%) of participants reported not having enough space under their desk for their
legs. Most educators reported having enough height clearance and room for knees and for
a footrest but if the educators did not need it, they did not use a footrest as a footrest was
only required if the person’s feet did not reach the ground when sitting on their chair. One

participant did have a problem with the footrest and explained:

But the footrest damages my wall and the chair rolls around too much and I can't
stop it. (P23)

Using a sit-to-stand desk.

Thirty-two (27%) of the participants had and used a sit and stand desk. In some cases, the

desk was purchased by the educator. For example, participant 119 wrote:
| purchased an electric sit-stand desk for teaching.

In other cases, the educator was given a choice of having a sit to stand desk provided by
the university that the participant worked for. For example, participant 12 documented:

I chose to use a standing desk. The standing desk was decent in size. 1 was
standing. (P12)

Prolonged sitting while teaching online could elevate persistent exposure to sedentary
behaviour (Buckley et al., 2014). This can be defined as an independent risk factor for
obesity, diabetes, few types of cancers and death from any of these cause (Straker et al.,
2013) and is recognised as a growing health and safety issue for workers in Australia
(Straker et al., 2016). Introducing a sit-stand workstation (SSW) for workers working
spending long hours in sitting position has resulted in a steady reduction in lengthy sitting
time (Shrestha et al., 2018), reduce short-term musculoskeletal discomfort and enhance
cardiovascular results (Agarwal, Steinmaus, & Harris-Adamson, 2018; Chambers et al.,
2019) and prolonged use of sit-stand workstations (more than 3 months) benefit cardio-
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metabolic risk statistics (Alkhajah et al., 2012; Healy et al., 2013) and work efficiency
(Chu et al., 2016; Gao et al., 2018; MacEwen et al., 2015; Peterman et al., 2019; Sui et al.,
2019). In Australia, the reports published by the Occupational Health and Safety (OHS)
Regulators (Straker et al., 2016; Workplace Health and Safety Queensland, 2017), and
other circumstantial observation suggests that a rapid uptake in Sit and Stand workstations
(SSWs) across desk-based organisations. The integration of sit-to-stand workstations
(SSW) is a useful approach for reducing sitting time at work and allowing for the educator
to change posture as desired to avoid static muscle loading.

It was reported by 70.2% (85) educators that they did not have a sit to stand desk to enable
a change of working posture during their working day. The comments received related to
not having or using sit-to-stand desk varied from it’s very expensive (T0O expensive to
outfit. P25), medical reasons (Cannot use due to medical reasons. P49) and individual

preference (Prefer not to have one. P58).

5.3.3.4. Adequate workspace and storage space available for online teaching work.

Figure 50 identified that 85.1% (103) respondents had enough room for easy access to their
study resources while 13.2% (16) did not. For having adequate storage for online teaching
resources 88.4% (107) participants agreed while 9.1% (11) participants did not. Seven
participants provided comments to explain their yes or no answers. Some online teachers
were preferred to use online resources for their teaching which they stored digitally. For

example, P25 wrote:

Books and files are to the side and have trays and whiteboard for additional
information. Use Google Drive. (P25)

Some educators did have adequate space for storage (P60); or have enough space on their
desk.

One rooms has been earmarked for online teaching resources storage. (P60)

Educator P32 chose to use the area had better lights as her working area, though that area

did not have enough storage options.

A small study space in the entry of the house is the space with the best light so it
is where | work. There is some space but given the number of units | work in the
books and materials are extensive. (P32)
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The following section relates to the Computer Monitor, screen, keyboard, and mouse.

5.3.3.5. Computer monitor, screen, keyboard and mouse.

Able to look straight ahead at the monitor without bending or twisting neck or trunk.

Ninety-six (79.3%) respondents stated that they were able to look straight ahead at the
monitor while working on a computer. Only 20% (24) respondents answered no to this
question. Four comments explained that the participant educators were able to look straight
at the monitor as stated by P83.

My seat is well adjusted with height of the monitor.

Seven participants provided comments about why they were unable to look straight at the
monitor. For example, P3 and P44 used laptop computers and not all educators knew the
recommended height for computer monitors as stated by P21.

I don't know what the best height is to adjust it.

Correct placement of the computer monitor is vital to avoid neck and eye strain (Kibria &
Md. Rafiguzzaman, 2019). Majority of the guidelines suggests that the computer monitor
should be positioned parallelly or below eye level to retain a relaxed angle to view and
distance to the screen (Labour Department 2010) and it should also be directly in front of
the user if the screen is viewed continuously or frequently (CSA 1989, 2000). A range of
viewing angles and distances have been written in ergonomics standards, though, there is
some dispute on the monitor positioning. For example, AS-3590.2 — 1990 (the latest
Australian Standard published for screen-based work) recommended a low monitor
position that is between 32° and 45° below horizontal eye level (Standards Australia,
1990); whereas ANSI/HFES-100 (American National Standard for Human Factors)
recommends a mid-position that is between 15° and 25° (ANSI 1988).

More than one monitor.

Four participants (P24, P25, P41, P73) wrote that they were using more than one monitor.
Have two screens though, so the one to the right needs to turn neck. (P25)

I have 3 monitors, so 1 is central the others require movement to see, however
there is room to move my chair position rather than my neck or truck. (P41)
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As described by the participants it is difficult not to turn the head when focusing on more
than one screen. CSA (1989, 2000), wrote that the computer monitor should be placed
directly in front of the individual, if they are working with computer for prolonged time
and view the screen continuously or frequently, which cannot be possible while working
with more than one monitor. Improper positioning of the computer monitor can cause and
elevate neck and eye strain (CSA, 2000).

5.3.3.6. Computer (or other electronic device) keyboard and mouse are comfortable to use
for online teaching work.

One hundred (82.6%) participants reported that they could operate their keyboard and
mouse keeping their elbows next to their body while 17.4% (20) could not. Ninety-nine
(81.8%) wrote that they could work with relaxed finger, arm and wrist but 18.2% (21) could
not. One hundred and five (86.8%) participants reported having a mouse which could be
used comfortably, while 13.2% (15) participants did not. This indicates that most
participants had a mouse and keyboard that was satisfactory.

Correct setting of computer keyboard and mouse.

Habibi et al. (2016), reported that the use of an ergonomic keyboard and mouse may reduce
upper extremity and neck pain experienced by users. Participants P25 and P57 used an
ergonomic keyboard to minimize this risk.

Have ergonomic keyboard with the curve, wrist rest and mouse rest with ergo
mouse too. (P25)

I had to change to an ergonomic mouse as previously an ordinary mouse became
uncomfortable for my right index finger. (P57)

Incorrect setting of computer keyboard and mouse.

Prolonged hours working on a computer may cause musculoskeletal disorders due to
persistent repetitive and extensive vigorous use of hand, arm and finger motion, awkward
postures, and positions (Lasota, 2020). P5, P74 and P121 reported having computer use
problems.

Working from home on a laptop, the worst! (P5)
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| type with two fingers. (P74)

I use a laptop with a keypad built in. Need to have elbows on the table. No mouse.
Only a trackpad. (P121)

It has become common to use a laptop computer for online teaching and preparation work
when working from home for flexibility (Arshad et al., 2020). As the screen and keyboard
of a laptop are attached, it is not easy to have the correct positioning to obtain a comfortable
posture for both the keyboard and viewing the monitor as either the keyboard position is

higher, or the screen height is lower than the recommended (Chandra et al., 2009).

5.3.3.7. Other physical ergonomic factors that help to make the online teaching work
comfortable.

The important themes in answer to this question were workstation and equipment. The

educators’ explanations for the physical ergonomic factors that made their online teaching

work comfortable are listed below. Total 57 responses were received, and the comments

were grouped in to 6 groups as listed below in Table 34:

Table 34
Which Physical ergonomic factors help online teaching work comfort
Factors Participant number + Gender Country
employment type
Suitable Workstation and P2, P3, P60, P105 (Ongoing). 6M. 7F. Australia 5
seat P9, P16, P18, P57, P76 (Fixed- India 3
Term). P71, P72, P84, USA1
P99(Casual) Iran 1
Slovakia 2
Czech Republic 1
Sit-to-stand desk P31, P89 (Fixed-Term). P35, 2M. 5F. Australia 5
P55, P65, P73 (Ongoing). P72 India 1
(Casual) Singapore 1
Improvement required P9, P11, P111 (Fixed-Term). 10M. 13F Australia 13
P22, P23, P32, P51, P62, P69, India 4
P71, P95, P121 (Casual). P41, Czech Republic 2
P43, P47, P48, P50, P55, P58, Singapore 1
P61, P63, P65, P66 (Ongoing) Croatia 1
Slovakia 1
Lebanon 1
Using multiple monitors P98, (Casual). P12, P58, P61, 2M. 3F Australia 4
P74 (Ongoing) Taiwan 1
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Suitable Workstation and seat.

Thirty-five participants from nine diffe