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Abstract

The aim of this exploratory descriptive study was to identify how ergonomic factors affect the learning
experiences of international students studying online in higher education. Research had previously been
conducted with 130 students studying online from the School of Public Health, School of Education and
the School of Design and Built Environment at Curtin University to identify how ergonomic factors
affected their online learning. Information was collected from these students using a checklist and
guestionnaire. The most significant difference in responses was between domestic and international
students (0.52 using the 2-sample t-test, p=0.001). The results of ergonomic factors that affected
international students were further analysed and a focus group used to identify and qualify international
students studying fully online perceptions of how the five ergonomic factors affected their online
learning, to identify any specific areas of concern and opportunities for improvements. The study results
indicated that international students perceived that physical, cognitive, environmental, organisational
and social ergonomic factors all had some impact on their online learning. Although, the international
students prioritised physical and environmental ergonomic factors as the most important for successful
online learning, there was a 100% agreement that organisational factors hindered their learning
effectiveness the most. The significance of this research is that it investigated the impact of all five
ergonomic factors (physical, environmental, organisational, cognitive and social) on international
student’s learning in an online education environment, which no other known study has investigated.
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1. INTRODUCTION

The theme of internationalisation in higher education has gained increasing attention by scholars and
policy- makers worldwide [1] [2]. This growing interest has translated into the active development of
policies, programmes, and infrastructure at the institutional, local, national, and global levels for
international student education. Higher education institutions are striving to internationalise their
institutions for economic, political, academic and socio-cultural reasons [1]. Norton & Cakitaki [3]
reported that at Australian Universities one fifth of the students are international students. From January
to April 2018 the number of new international students who came to Australian Universities to study
was 525,000 and in 2016-2017 education exports to overseas countries from Australian were worth
A$28 billion according to the Australian Bureau of Statistics [4].

The scholarship of learning has been studied in great detail, from Socrates in the 400’s B.C, to Ivan
Pavlov in the early 1900’s to today. Advances in communication methods have enabled teachers to reach
out to students beyond the physical classroom. School of the air, study via paper mail, telephone links,
fax delivery of documents and, in more recent years the internet, has revolutionized the speed and
content of information sharing [5]. Teaching and learning is on a rapid evolutionary path and with
advancements in technology comes changing possibilities for the transfer of information. On-line
learning using web based technology has become a common feature of the modern educational setting,
particularly in tertiary education, with over a third of Australian university students reported as
completing half or more of their units of study through online learning [3].
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Today in education there is a focus on having student centred learning [6]. Ergonomics focuses on fitting
the task to the person and the product to the user [7]. Ergonomics is user centred and comprised of five
factors; physical (e.g. space the student works in, equipment and furniture used); social (e.g.
opportunities for, and the way that students communicate and interact with people in their studies);
environmental (e.g. light, air quality, noise, temperature, ventilation); organizational (e.g. course
structure, assessments, coordinator and tutor support, university factors such as policies and prodedure);
cognitive (e.g. how study materials provided affect student understanding and learning outcomes). For
students at tertiary educational institutions, for online learning to be user centred, ergonomic factors that
affect student learning should be considered [8].

Very little was previously known about the impact of the physical, cognitive, social, organisational and
environmental ergonomic factors on international students’ learning experiences [9]. Previously
published literature concerning online learning and international students is mostly on globalisation of
education studies, cultural aspects of education [9] [10] [11] [12], the economic aspects [13] [14] [15],
student adaptation [16], satisfaction with life and social connectedness among international students
[17]. Research conducted by Liu, Liu, Lee, and Magjuka [18] studied the perceptions of international
students’ on the impacts of cultural differences on their online learning and highlighted the need for a
culturally inclusive learning environment to ensure international students’ effective learning. A study
by Thompson and Ku [19] explored international student’s experiences and attitudes towards online
learning and highlighted the lack of cultural knowledge as a barrier to online learning.

Ergonomics and learning studies have considered the impact of physical ergonomic factors like school
furniture [20], and other physical and psychosocial environments [21] [22]. Similarly, the impact of
environmental factors such as lighting, noise, temperature [23], heating and air quality [24] have been
studied. For the organisational factors, existing studies have explored the impact of the educational
system design on students’ learning [25] and have discussed the increasing trend of online learning
transitioning from conventional classroom learning. Studies on cognitive ergonomic factors have
covered impact of factors like design of courses, assessments, feedback and collaborative learning [21]
[23] [25] [26] [27]. The impact of social factors including presence in the virtual world have been
explored [5]. The body of knowledge on online learning includes exploring blended learning in tertiary
education [28] and blended learning compared to face-to-face delivery with online delivery of the same
course content [29]. However, most of the ergonomics and learning studies mentioned above have
focussed on the classroom learning and on the individual ergonomic factors and their impact on student
learning.

No published study has been identified that specifically researched how the physical, cognitive, social,
organisational and environmental ergonomic factors combined that can affect online learning for
international students. Thus, there is inadequate understanding of both the combined and individual
impact that all of these five ergonomic factors can have on international students’ leaning in an online
platform for tertiary education.

2. METHODS

An exploratory descriptive study was conducted to assess international students’ perceptions of the
physical, environmental, organisational, cognitive and social ergonomic factors that impact their online
student learning in the tertiary education sector. International students who were enrolled into online
units of study at Curtin University’s School of Public Health were the study participants. Ethics approval
was obtained from the Curtin University ethics assessors to conduct this research. All participants were
given an information letter about the research and signed informed consent to participate. A self-
administered questionnaire and an online checklist through Qualtrics were used to acquire student
perceptions of the ergonomic factors affecting their learning. A focus group was conducted to obtain
further information on international students’ perceptions. A mixed method approach was used, where
descriptive statistics (quantitative analysis) of frequency, percentage and the calculation of student
perception scores were calculated using STATA and Excel. Questionnaire responses for this research
were analysed using Chronbach’s Alpha and revealed that good internal consistency existed as
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Chronbach’s Alpha was 0.866. NVivo 11 was used to conduct qualitative analysis, to identify common
themes in the responses.

3. RESULTS
3.1 Pilot Study results

A pilot study was completed with undergraduate students from the School of Public Health at Curtin
University. Most students who answered the Pilot Study Checklist questions were domestic students
(n=15, 94%) with only one international student participating (6%). The international student completed
the checklist in 21 minutes, which was longer than the average pilot study completion of 13 minutes. In
relation to physical ergonomic factors this student stated that although he had a comfortable study desk
and chair his work space was inadequate. The domestic students reported generally having good physical
workplace conditions for their study and chose an appropriate study location for the type of work they
would be performing.

For environmental ergonomics the international student ranked all environmental factors in his online
study environment as important and as good. He included having good lighting, a comfortable workplace
temperature, good ventilation and a quiet place to study online. In the pilot study the domestic students
also reported having good environmental study conditions.

In relation to organisational ergonomic factors the international student was unaware of organisational
policies and stated that there was not always enough time provided for learning activities. On the positive
side the international student wrote that communication with, and feedback from tutors and lecturers
was effective and efficient and that he found the learning platform, Blackboard, easy to use. Domestic
students were more aware of organisational policies and found that the implementation of the policies
assisted their learning. While the international student did not experience technical issues with using the
Blackboard learning platform 25% of domestic students did experience problems. One domestic student
wanted more feedback, but the rest of the domestic students, similar to the international student, found
that the feedback from their lecturer and tutor was generally quick and helpful.

For cognitive ergonomics the response was positive for questions asking about the ease of understanding
of recorded lectures, written study materials and other educational information provided, speed of audio
materials, adequacy of information provided and ease of locating study materials. For the question
regarding workload, the international student wrote that workload is subjective and depends on how
many units the person is studying in one semester. All students found the recorded lectures easy to
understand.

The components of social ergonomic factors including opportunity for learning from peers, stress and
teamwork were ranked as important with all other social ergonomic factors ranked as very important.
The student wrote that he was more focused when doing academic work alone rather than in a group as
he found that a language barrier always affect his ability to interact with peers and tutor. He reported
that cultural differences always affected his ability to learn. Domestic students reported that each online
unit of study has a discussion board, but this is rarely used by students. Pilot study domestic students
found it difficult to do team work assignments online, found online learning stressful, but were able to
work both alone and with other students for online learning.

As a summary for both physical, environmental and cognitive ergonomic factors there was minimal
differences in the response between international and domestic students. For organisational ergonomics
the domestic students were more likely to know and use organisational policies and to have problems
with their Blackboard learning platform. The international student found working alone the most
effective way to study while domestic students were comfortable either working alone or with others,
but did find it difficult doing teamwork assignments online. The international student reported that
cultural differences affected learning while none of the domestic students reported this.

Following the pilot study improvements to the checklist were made to include a ranking for the
importance of each ergonomic factor in comparison to the other ergonomic factors, instructions were
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made more descriptive to make them clearer and the wording in some of the questions was changed to
make the meaning clearer. A pilot study was also conducted with 18 students for the research
questionnaire. The international student’s answers were similar to the domestic students’ answers.
Following the pilot study some additional questions were added to gain additional understanding of the
factors that affected student online learning and some questions were reworded to make their meaning
clearer. The pilot study improved both the validity and reliability of the checklist and questionnaire.

3.2 Checklist results for international students

A total of 117 students completed the checklist through the Qualtrics link provided. Fifteen of the
qualitative responses were made in a language other than English so were not used in the data analysis.
One international student’s checklist responses were incomplete so were not included. This provided
110 domestic student responses and 7 international student responses to the checklist questions to be
analysed. All international students were from the School of Public Health. Four of the international
students were male and 3 were female. The international students ranged in age from 18 to more than
46 years old.

For physical ergonomic factors the most common reason that students chose their study location for
online learning was because it was a comfortable place to study (19%) followed by the location having
the correct set up of equipment and furniture for their study (10%). The ergonomic factor in their
learning environment that helped students most to learn was having a comfortable adjustable ergonomic
chair (28% domestic students), followed by having enough study space (20%), a comfortable adjustable
desk (13%) and having a comfortable dedicated learning space (10%). International student responses
indicated that 86% of international students had a comfortable study chair, 71% did not have a
comfortable study desk, but 86% of the international students wrote that the workspace on their desk
was adequate for their study. International students reported changing study locations to meet task
needs. The word cloud generated by NVivo identified that the most commonly used word was
‘comfortable’ indicating that the students focused on being comfortable when studying online.

The physical ergonomic factors that made it difficult for students to learn were also analysed through
NVivo. For all students not having a comfortable height adjustable chair (29%), having inadequate study
space (16%), having an inadequate desk (15%), not having study area set up correctly (11%), muscle
soreness, back pain and injuries (9%) and lap top inefficiencies (5%) made online study difficult.
Physical ergonomic factors were perceived as being very important by 57% of international students.
In summary having a comfortable chair and a desk with enough room for study materials were the most
important physical ergonomic factors for both international and domestic students studying online and
without these online study was more difficult.

For environmental ergonomic factors that assisted students with online learning the most important
factor was sufficient and appropriate lighting that was adjustable (32%), followed by having a
comfortable temperature that could be controlled (23%), good natural ventilation and air quality (18%)
and having a quiet area for studying in (12%). The word cloud generated by NVivo identified that the
most commonly used word used when describing environmental ergonomic factors was ‘light.’
International students wrote that 57% were able to control the lighting in their online study area with
the remainder of international student reporting unsatisfactory lighting in their online study area, 86%
had a quiet place to study, 57% studied in a room that had a comfortable temperature and 71% reported
having good ventilation and air quality in their study area.

Environmental ergonomic factors that made it difficult for students to study online included noise from
children, dogs, traffic and people (37%), extreme temperatures (too hot or too cold) 27%, distractions
and interruptions (16%) and inadequate lighting (13%). The word cloud identified that the most
commonly used word was ‘noise’ followed by ‘cold’ indicating that both noise and temperature made
it difficult for students to study online. For international students 57% reported having inadequate
lighting in their online study area and inadequate temperature control and 86% found that the noise level
in their online learning environment distracted them from learning. Air quality and ventilation in their
online study environment was reported as being satisfactory by 71% of international students.
International students rated environmental ergonomic factors in their learning environment as important
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(43%) and very important (57%). In summary having good lighting in their online learning environment
was the factor that most enabled satisfactory online learning while having too much noise was the
environmental ergonomic factor that most hindered online learning.

The influence of organisational ergonomic factors in relation to student online learning was considered
with 100% of international students reporting having technical issues with the online learning platform
(Blackboard) and 100% reporting that the organisations’ policies facilitated their learning. There was a
difference between international and domestic students in that 85% of domestic students agreed that the
online learning activities were organised in a way that facilitated their learning while only 57% of
international students agreed with this statement. Similarly only 57% of international students thought
that they had adequate communication and feedback from their lecturer or tutor in comparison to 77%
of domestic students reporting adequate communication and feedback. The most frequently reported
organisational factor that made it difficult for online student learning for both international and domestic
students was lack of, or delayed or poor communication and feedback from lecturers or tutors followed
by having technical issues with their internet access, Collaborate or Blackboard. Organisational
ergonomic factors were rated by 43% of the international students as important and by 14% as very
important. The organisational factors that most influenced the online learning for international students
were communication with their lecturer or tutor and internet and/or Blackboard technical issues.
International students most valued having support from competent, flexible, organised, engaging,
encouraging and English proficient university staff and wanted more assistance with their online
learning activities than did domestic students.

When reporting on the cognitive ergonomic factors that influenced online learning 71% of international
students reported that displayed educational information was easy to understand (in comparison to 93%
of domestic students); recorded lecture were easy to understand (in comparison to 87% of domestic
students); that the information was delivered to maximise information uptake but minimise information
overload (in comparison to 84% of domestic students) and that the information provided was easy to
locate online and use (in comparison to 79% of domestic students) indicating that some of the
international students had barriers in cognitive factors related to their online studies. Forty three percent
of international students indicated that they thought that the speed at which audio material was presented
was too fast for them to understand, that the presenter did not speak clearly, that written study material
was difficult for them to understand and that they did not have enough information provided in the unit
outline and study materials for them to make adequate decisions on what to do for the unit of study
assignments. With domestic students 85% thought that the presenter spoke clearly, 32% thought that the
audio material was presented too fast for them to understand, 82% thought that the written study
materials were easy to understand, and 72% thought that they had adequate information in their unit
outline and study materials to be able to decide what to do for their assignments. International students
had more difficulties with cognitive ergonomic factors than did domestic students. The most frequently
used word cloud indicated that the organisational factor that most facilitated online learning was ‘Tutors’
and the organisational factor that most hindered online learning was lack of ‘feedback.’

For online students the cognitive ergonomic factors that most helped their learning were having adequate
information that was clearly articulated, easy to understand, having a clear breakdown of information
into topics and a good flow and order in the unit materials (31%). Also important was having access to
good quality audio visual content, i-lectures, the ability to replay lectures (21%), having clearly outlined
expectations for assignments (14%) and being self-motivated with good organisation, research and
critical evaluation skills (14%). What made it difficult for online students to learn was having unclear
or poorly structured course content (25%), not having a clear understanding of how the assignment
linked to what was learnt in the unit of study and the practical application (21%), unavailability of i-
lectures, poor quality and sound of online information, information overload, too high a course
workload, tutor’s poor English, lack of online teaching knowledge and poor technical ability (12%).
Fifty seven percent of international students perceived the cognitive ergonomic factors were important
to their learning with 14% considering them very important. The most frequent word query cloud
indicated that the cognitive factors that most facilitated online learning were ‘information,” having
‘clear’ study ‘materials’ and clear ‘lectures’ while what hindered their online study most was lack of
‘information.’
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Social ergonomic factors that affected online learning included that only 14% of international students
(in comparison to 90% of domestic students) reported that they received sufficient support and guidance
with their online studies and 71% of international students (in comparison to 34% of domestic students)
documenting that the stress of online learning affected their ability to learn. Opportunities to learn from
their peers in online study, ability to participate in teamwork, collaborate with other online students and
tutor in order to learn new concepts and acquire different ideas was reported by more than 70% of both
international and domestic students. For international students 43% stated that they found that cultural
differences affected their ability to learn, a language barrier affected their ability to interact with their
peers and tutor on discussion forums and that they did work more effectively when working with peers
when doing online learning. Social ergonomic factors that students reported assisted them with online
learning were the interaction and collaboration with like-minded peers as this assisted them with
developing new ideas (27%); interaction, feedback, communication with and support from their tutor
(25%), using collaborate, discussion board and other social media (21%). There were some students
however (16%) who preferred to work alone at their own pace and time and who did not like doing
group work. The most common social ergonomic barriers to online learning were identified as being
limited time for learning due to work, social and family commitments (38%); group assignments with
communal provision of marks when some group members did not contribute (14%), lack of interaction,
poor communication with and feedback from their tutor (12%). The most frequent word query word
cloud indicated that the social ergonomic factors that most facilitated online learning were ‘peers’ and
‘tutor’ while the social ergonomic factor that most hindered their learning was having to do ‘group’
work.

Students’ ranking of the five ergonomic factors for perceived importance was analysed using the mean
statistic. This analysis identified that the most important was perceived to be organisational ergonomic
factors (mean 12.72) followed by cognitive (mean 14.79); physical (mean 16.92); environmental (mean
16.97) and that the least important factor for online learning was social ergonomics (mean 19.06). As
well as completing the check list the students studying online also answered a questionnaire.

3.3 Questionnaire results for international students

A total of 130 students completed the online questionnaire through Qualtric. The questionnaire asked
students for their perceptions of ways that were effective in providing them with information for online
learning and that helped to engage them. Strategies that were most successful for international students
studying online were when the resources in the online learning environment were sufficient to assist the
student with their learning (68%); watching videos related to achieving the unit learning outcomes (60%)
and being able to see and hear information on power point slides (60%). For international students 60%
reported that they liked studying online as this allowed them to pace their learning while 48% of
international students in another question answered that they felt isolated by the lack of a classroom with
physical proximity and face-to-face interaction with their peers and lecturer.

The mean score was calculated for all the 22 items in the questionnaire, and question scores ranged from
1 (strongly agree) to 5 (strongly disagree). For international students the mean score was 2.73 (standard
deviation 0.5) and for the domestic students it was 2.21 (standard deviation 0.37). International students
showed significantly more agreement in relation to factors that assisted and engaged them with their
online learning compared to domestic students (p=0.001), difference being 0.52 using the 2-sample t-
test. To obtain more qualitative information a focus group discussion was held with the international
students studying online.

3.4 Focus group results for international students

A focus group discussion was held with four international students who were studying online in the
School of Public Health at Curtin University. The results were analysed using NVivo 11 to identify
common response themes. Reasons that these international students gave for studying online included
that it was cheaper to study online, they had previous experience with online study and that there was
no on campus classes for their course, only online study. The factors that engaged these international
students most in online learning were the i-lectures, the unit materials and readings. Their most common
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problems were lack of interaction with tutors and peers (75%), procrastination (50%), difficulty finding
a consistent place to study (25%) and back pain from sitting too long when studying (25%).

These international students identified that organisational ergonomic factors were the most important
factors to them for effective learning and that environmental ergonomic factors (86%) were the factors
that influenced their learning most. All focus group international students found that their online study
was disturbed by noise that included construction work in their street, children and housemates making
too much noise for them to concentrate on their online learning. Other problems were that 75% of these
students had too dim light for them to see enough study information and 25% of students had no control
over the temperature of their learning environments so that it was sometimes too hot or cold to study
effectively. There were no other environmental problems reported.

In relation to physical ergonomics the international students said that it was important for them to have
a comfortable seat with back rest support to prevent back pain and to have adequate desk space for their
study materials. To have adequate space some students reported going to the university library to do
their study while others studied sitting in their bed or on a couch. In relation to cognitive ergonomic
factors all of these international students said that the recorded lectures were clearly presented and easy
to understand as were the written study materials. The students reported that having examples of what
was required for an assignment made it easier for them to format their assignment and include the correct
content to answer the assignment question well. Three quarters of the participants said that the work for
the unit of study was at an acceptable level and that they found the study information on Blackboard
easy to locate.

The international students reported having opportunities to learn from their peers through the
Blackboard discussion site, however they reported that student interactions on this site were not prompt
and that discussions were held on an inconsistent basis. The international students reported that it was
difficult to do team work with other online students as there were no opportunities for face to face
discussions. Three quarters of the international students reported that most of their discussions were
with their tutor, rather than with other students. Half of the focus group students preferred to do their
studies on their own, rather than with other students while the rest were comfortable working with their
peers for online learning. In relation to their online study half the international students found that
cultural differences affected their ability to learn and that there was a language barrier that affected their
ability to interact with their tutor and with their peers in an online environment. In relation to
organisational factors that affected their learning it was identified that all of the international students
had technical difficulties with Blackboard and half of the international students found Blackboard
confusing to use.

4. DISCUSSION

In relation to environmental ergonomic factors the most common barrier to international students’ (86%)
online learning was noise. This was in comparison to domestic students where on 51% reported noise
as a learning barrier. One of the focus group international students summarised her experiences with
noise as follows.

“What’s hard is the noise... I like it to be quiet, and right now at my apartment complex, there is
a ton of construction going on So, that’s probably one reason I move, Another reason | move
place to place every week, you know. I haven'’t found a consistent place just yet, where it is kind
of quiet, relaxed”.

External noise is referred to by Higgins et al. [24] as negatively impacting the concentration and
impairing cognitive functioning, thereby hindering academic achievements. International students often
have to live in changing rented accommodation while domestic students were more likely to have more
permanent accommodation. With online learning where students lived affected their ability to study.

Almost 45% of international students mentioned difficulty with controlling room temperature. A focus
group response was as follows.
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“Oh temperature... it is ok, but you know for those units, which have just one aircon for the whole
unit... If you want to turn on the aircon, others say oh no I don’t want, I have cold... And it is
tricky to manage, so I don’t feel comfortable to study”.

The reason behind more international students not having temperature-controlling opportunities could
be that international students usually share a house with other people to reduce living costs and it may
be difficult for all to agree on the same room temperature. Students’ learning performance can be
influenced by the temperature comfort and the ability for the students to control their study space
temperature [22] [23] [24]. Another focus group international student agreed with this finding.

“Uhh I guess for that being cool, I need it to be pretty ventilated. So...my place can get really, it
can get really hot in the afternoon sun, so I probably wouldn 't listen to a lecture in late afternoon.
Do you know what I mean? | would just give up and do it in the morning. Even with the aircon, it
can just get stuffy”.

The student responses indicate that the humidity levels could be improved. Key themes analysed showed
that good ventilation, access to natural ventilation and good air quality were environmental ergonomic
factors that aid student learning. Poor air quality is linked to poor health outcomes and poorer learning
outcomes [23].

Key themes of student responses also indicated that inadequate lighting and glare on the computer screen
made it difficult for them to learn. Inadequate lighting, glare (e.g. from computers) and flickering lights
may cause headaches and eyestrain which may negatively impact learning [21]. There was also a
difference in the type of light between different countries as identified by the comments of an
international student.

“Maybe regarding the lighting in my room, in Australia here, it’s like that they use orange light,
but, back in our country we use white light that are bright. Here the light is dim. It is frustrating”.

With the physical ergonomic factors most of the international students studying online reported having
a comfortable study chair, but not a comfortable study desk or enough room to spread out their study
materials. Some student responses indicated that they had difficulties with learning due to suffering from
muscle soreness, leg cramps, back pain and previous back injuries which made it uncomfortable for
some of them to sit in the same position or sit upright for an extended period of time. Some related the
cramps in their legs or back pain to sitting in the same position for a long period of time and others due
to the poor ergonomic setup of their workstation. For example and international student said that:

“When I use my laptop, I do not sit on the chair or do not use table to keep my laptop. | use soft
couch, which creates my back pain”.

Only 29% of international students accessed study materials from a computer while 57% of the
international students used mobile phones to access their study materials. Although the laptops, tablets
and mobile phones are portable in nature, they may present physical ergonomic challenges, especially
when moving to different study locations and not having access to a separate monitor, keyboard and/or
mouse. Mobile phones are not designed to align with the optimal ergonomics and can cause eyestrain,
neck strain, fingers and elbow discomfort, all of which increase the risk of musculoskeletal disorders
including de Quervain tenosynovitis [30]. Key themes analysed showed that having the optimal
ergonomic setup of equipment including the use of accessories (such as additional monitor, separate
keyboard and mouse, laptop riser, foot rest, document holder and gel pad for wrist support) helped
students to learn. Key themes of international student responses indicated that inadequate setup of a
study area and equipment, laptop inefficiencies, small screens, mouse use and poor posture make it
difficult for students to learn.

In relation to cognitive ergonomic factors both the international and domestic students found that the
information on Blackboard was easy to locate and use, the displayed information and recorded lectures
were easy to understand and study information was delivered to maximise information uptake and
minimise information overload. Where there were differences was in that the international students
were more likely to perceive that their lecturer did not speak clearly enough and that not enough
information was presented in the unit outline and study materials for adequate decision making to
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complete assignments successfully. Explanations of why come from the statements made by some of
the focus group international students.

“I think if it was my first semester here and if your first class was online, it could be really
challenging, because, even the language is different for things you know, what they may call a
unit or module, those language that language is different”. We wouldn’t call it that”.

“English is my second language, so it is better to have an opportunity to interact with other people
face to face to explain my opinion. So, sometimes it affects to understand what actually other
people are saying”.

In some courses there were units of study that were available for online study only and international
students had no choice in their method of study. There was the challenge for online learning of providing
the international students with enough information for them to be able to learn and not overloading these
students with too much information as international students often had to translate what they read in the
online materials to their native language for them to understand the contents. Students need self-
motivation, efficient organisational skills, and robust research and critical evaluation skills to be able to
cope with the online study workload [25].

What both domestic and international students found useful was the social ergonomic factor of online
learning allowing them to learn from their peers, lecturers and tutors to learn new concepts and acquire
different ideas. Richardson & Swan [31] described the important of social presence as a significant
predictor of students’ satisfaction in online learning and Bula [5] showed increased levels of student
engagement and feelings of connectedness with peers and tutors, and improved student satisfaction as
their virtual learning environment became more real. So & Brush [27] conducted a study on
collaborative learning, social presence and satisfaction in blended learning and found that a collaborative
approach in online learning it can provide opportunities for learners gain different perspectives from
their peers and support the development of critical thinking skills through the process of judging,
valuing, supporting or opposing different viewpoints.

Students studying online were allowed 0.85 of an hour (51 minutes) each for their Tutor or lecture to
communicate with them for the full semester. Some international students required much more
communication time, particularly students who need additional learning support to understand what was
being taught in their unit of study. This can mean that students do not do as well as they should in their
studies, or that the Tutor or Lecturer works unpaid overtime. Answering student emails, Blackboard
communications and other forms of electronic communications, and talking to students face to face to
help them with learning related problems or clarification, took time, but increased student satisfaction
with their studies and their learning. Gregory & Lodge [32] stated that there were elevated workloads
reported by academics teaching online but that student learning was improved through the academic’s
online social interactions, approachability and availability. Kennedy, Laurillard, Horgan & Charlton
[33] p.177 wrote that “Teachers’ and learners’ time is the most important resource in the education
system.”

For online learning 78% of the domestic students stated that they worked more effectively when working
alone rather than working with other students in their class while only 57% of the international students
preferred to work alone. Comments from focus group members about their online working with peers
provides an explanation of why some international students liked group online learning and why other
international students did not.

“I think I'm more efficient when I work by myself like I can check all the boxes, but when | am
with my peers my learning goes a bit further”.

“I have may be problems because there is no interaction maybe sometimes you have an idea,
especially for an assignment, on that, if you are not interacting with other friends to get maybe a
feedback, sometimes may be you can be going in a wrong way.”

“It was really hard to get all the team members together [for group assignment]. That [group
work in online study] is always challenging.”
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Steinman [34] found that students only participated in group work if it was mandated and marks were
assigned for participation. Kelland [35] and Soroka [36] both indicated that online students have a
preference for working alone and that social interaction may be undesirable in the online learning
environment for some students.

Focus group international student perceptions showed that the Blackboard discussion board was not an
effective platform for communication because of its inability to give response instantly, which makes it
difficult for them to learn.

“It’s [discussion board] like the worst thing ever. You 've to wait forever to get a reply. And I am
sure if [ were an instructor, I would hate it too, you’ve to check it every day, you know and stay
up to date. I just think they re pretty useless”.

“I mean I get their concept behind it [discussion board], but it is almost a bit behind in
technology. Like, it’s not like an i-message or text message where you can get something
immediately back and move on, you know, you 're waiting for it... And then you've to log on that
site, it’s not like you get an email about it, you know, so you’ve to remind yourself to log in and
go. I just don’t ever look at the section. The instructor would really have to push that’s their mode
of communication, that’s how they want you to communicate, in order to... if and then I would
have to change your normal email method of communication”.

In today’s world the international students wanted to receive instant replies to their communication. The
insightful statement by Moeglin & Vidal [37] p.284 that “students have discovered the interesting
possibility of sending questions to the teacher at any time while expecting speedy answers” was a social
ergonomic factor that hindered online teaching.

The most common barrier to international students’ online learning were reported to be organisational
ergonomic factors with 100% of the international students (and 50% of domestic students) reporting
having technical problems with their online learning platform, Blackboard. It was noted that only 47%
of international students though that their computer skills were adequate to manage their online learning
where as 76% of domestic students reported adequate computer skills. The international students
reported appreciating organisational guidance with their learning with 100% of international students
(and 85% of domestic students) reporting that the organisational policies facilitated their learning. The
international students (43%) did not perceive that there was adequate communication and feedback from
their lecturer / tutor in comparison to 77% of domestic students perceiving that they did have adequate
communication and feedback. International students wanted more assistance with their studies than did
the domestic students when studying online.

Smith [25] reported that student engagement with their teacher was the most important factor in how
well students learnt about the subject as with good engagement the teacher is able to provide students
with relevant information and learning experiences related to the topic being studied, to answer students’
guestions and to guide their learning. Kauffman [38] wrote that to study fully online students need to
be a reflective self-directed learner, however they do need feedback on their learning to ensure that they
understand and are competent. In the online learning environment students get much of their critical
feedback from their Tutor, and having this promptly is an important factor in students’ perception of the
guality of an online course [38].

Forty percent of international students, and 29% of domestic students reported having ill health effects
from studying in the online learning environment. A study by Sawir, Marginson, Deumert, Nyland &
Ramia [39] identified that international students had less family support in their new country and many
new cultural factors to adjust to. This research identified that the international students often lived in
shared accommodation and many had less resources to facilitate their online studies than domestic
students did. Particularly when an assessment was due and students typed for long periods of time to
complete writing assignment question answers some students reported getting pain in their wrist and
forearm. Other students reported getting headaches if working at a computer screen for too long a period
of time due to glare or inadequate lighting or an uncomfortable room temperature or poor ventilation.
Robertson, Larson and Huang [40], Sen and Richardson, [41], Helland, et al. [42], Abdelaziz, et al. [43]
and Eksioglu [44] all agreed that prolonged work in front of a computer caused visual problems for
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some users due to the need to continually focus on the screen. Abdel-Hamid, Hakim, Elokda and Nayera
[45] reported that poor lighting and ventilation conditions caused fatigue in 76.9% of their population,
and headaches in 74% of 826 office workers in their cross sectional study.

There were international students who stated that they felt tired after working all day, then trying to
study and complete assignments online at night and that not getting enough sleep was negatively
affecting their health. Some international student responses indicated that students suffered from muscle
soreness, leg cramps and / or back pain which made it uncomfortable to sit in the same position or sit
upright for an extended period of time when studying online. Other international students reported
getting cramps in their legs or back pain when sitting in the same position for a long period of time and
others due to poor ergonomic setup of their workstation. Zhang, Helander and Dury [46] identified that
not sitting with the back supported can cause increased spinal disc pressure and back pain; sitting on an
uncomfortable seat can cause tissue distortion which may lead to numbness and pain; blood pooling in
the lower legs and discomfort of the lower legs is caused by long periods of sitting and “a prolonged
static sitting posture, such as that imposed by a computer task, may cause discomfort of the neck,
shoulders and back™ (p.378).

When studying online some international students identified that they took longer to complete written
work, that language barriers affected their ability to interact with their peers, tutors and lecturers and
that cultural differences affected their ability to learn. However some international students chose to
study online as evidenced by the following international student’s comment.

“I chose to study online because it is convenient to manage on my own time because I am working
full time”.

In this study only 20% of international students did not feel isolated by not having a classroom to go to
with physical proximity and face to face interactions with peers, their lecturer or tutor. This was in
comparison to 42% of domestic students not feeling isolated when studying fully online. Domestic
students often had a network of friends that they had previously interacted with while not all
international students did. As well as coming to a hew country to study the international students had
to adapt to a new way of learning as not all countries rely on online learning as much as Australian
universities do. One of the international students summarised his feelings about having online study by
reporting that:

“English is my second language, so, sometimes it is not very easy to understand about the study
materials through online.”

5. CONCLUSIONS

This research identified that the international students’ perceived all five ergonomic factors had some
impact on their learning. Although, the international students prioritised physical and environmental
factors as most important for successful online learning, there was a 100% agreement that organisational
factor hindering their learning effectiveness. The following Figure 1 summarises the research finding
conclusions and recommendations.
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Fig. 1. Important ergonomic factors for international students’ effective online learning

The international students’ answers on the checklist, questionnaire and at the focus group discussion
gave insight into the benefits and problems associated with online learning for international students,
but they have also enabled some solutions to be provided to assist international students to maximise
their online learning opportunities. It is recommended that further research be conducted to identify if
international university students in other countries have similar or different experiences with ergonomic
factors when learning online.
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