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Abstract:- There has been an introduction of working from home concept all over the world due to the COVID-
19 pandemic which began in 2019. Many companies were forced by the government to close their premises
during the enforcement of the Movement Control Order (MCO). Consequently, IT companies had to implement
work from home concept among their IT employees(Nurhamiza, 2020). Even after MCO ended, this work from
home concept was still retained as it helped the management to save electricity and rental cost(Anderson, 2009).
At the same time, IT companies were required to maintain their employees’ safety and health in terms of
ergonomic risk factors even when they work from home. Data collection for this research was carried out by
conducting interviews and adapted self-administered questionnaires. Then, the data were used to propose the
most significant ergonomic factors which affected workspace design at home. This helped to achieve all three
main objectives in this research. Findings of this research showed that an employee must consider the main
ergonomic factors such as furniture, interaction between supervisor and employee, and motivation factors when
designing a workspace at home, whereas the rest five factors were optional. Finally, this research findings can
help to contribute in designing a workspace with minimal ergonomic effects at home among IT or software
employees without affecting employee’s safety and healthcare.

Keywords: Chi Square Analysis Test, Ergonomics, Mixed Method, Workspace design at home.

1. Introduction

Work From home (WFH) concept was introduced all over the world due to the COVID-19 pandemic. Many
companies were forced by the governments to close their premises and their employees had to work from home.
In America, millions of employees were forced to work from home (Anderson, 2009) and this causes them to
have flexible working hours and experience different working environment. For many professionals such as
teachers and engineers, this gives them either a positive or negative experience.

However, there are some factors which could affect the productivity of the employees who work from home
compared to when they work from office. Even though some people work better if they work from home, some
become less productive (Anderson, 2009). There are teleworking challenges faced by teleworkers such as from
caring to children to adjusting virtual collaborations with coworkers (Anderson,2009). Those who are working
in IT industries, such as employees from Dell and Xerox, promote this way of working due to the fact they are
technology and computer based (Brooks, 2014). However, this working from home benefits the employees as
there is a possibility of employees having a work life balance (Watson, 2003).

This research will provide a clear understanding of how this WFH concept affects productivity of the employees
in a company. Besides, the productivity level of employees may be influenced by their level of motivation,
working environment and health condition. In order to energise and sustain employees’ behaviour, motivation
can be outlined as a group of forces (Allent, 2014).

The work-from-home initiative introduced by the government may affect the productivity of many employees in
a given organization because it does not ensure that employees have an adequate workspace at home, which is
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classified as a proper home office with minimal ergonomic impact. Previous researchers mainly studied the
causes that affect the productivity of employees who works from home (Nurhamiza, 2020), and there are other
researches related to the productivity of employees for the organization such as Yahoo on the prohibition of
working from home (Nurhamiza, 2020), but there is a lack of research on the design of the workspace at home
with considering the ergonomic factors.

The main challenge faced by employees who are working from home is ergonomic factor. A survey reported
that twenty five percent of employees who worked remotely lack of proper work surfaces, and twenty three
percent reported that they had bad postures of sitting.An employee may suffer from musculoskeletal disorders
due to working posture problems ( Salwa et al,2019). It is important to assess workplace pushing and pulling
activities to manage musculoskeletal disease among employees (Harikrishnan, 2023). The issue is employees
cannot create the best and comfortable home office at home.Similarly, some of the SME’s in Indonesia could
not afford to create an ergonomic working environment due to financial problems (Silviana et al,2021). A
survey reported that ninty four point seven percent of the workers did not report any accidents to their
management at their workspace (Chong et al, 2024). A statistical data has identified and tabulated the causes
that contributed to health issues, and the reported main cause of accidents due to lack of proper spatial
arrangement in a workspace (Chong et al, 2024). As a result, the safety of employees in a workspace is
important to prevent any physical injuries.

The problem is that every employees cannot set up the best and most comfortable home office in their home as
they are lacking of knowledge regarding on ergonomic factors which affects the workspace design at home
(Wilson,1995). As a result, employees working remotely may find it difficult to perform their task due to lack of
suitable furniture designs and other factors which affecting their health. This factor is the management
programme which considers the ergonomic factors (Wilson,1995). Ergonomic workstation or workspace able to
create an enjoyable learning environment and enhancing the motivation of an employee (Ikmal et al,2015).

This proves that an appropriate workspace design at home with minimal ergonomic effects for the employees
who works from home is required to ensure the health and safety of employees was secured at home.There are
few essential objectives to undergo this research such as to identify the ergonomic factors affecting work from
home initiatives, to analyse whether the ergonomic factors identified have a relationship with the workspace at
home and to propose the most significant ergonomic factors affected with workspace at home.

The scope of this research was conducted in IT Companies, at Bukit Mertajam,Penang,Malaysia. The sample
size was selected based on the population of 1T companies surrounding Bukit Mertajam, Penang, Malaysia.
Data collection for this research was carried out by conducting interviews and adapted self-administered
questionnaires. Mixed Method were conducted in this research.

Before allowing employees to work from home, employers must consider several ergonomic factors such as
lighting, spatial arrangements, furniture, temperature, noise, interaction between supervisor and employee,
Stress Level Management Programmeme and motivation (Robinson,1991). Hameed (2009) stated that five
ergonomic factors which need to be considered to ensure a conducive working environment in every employee’s
home include Lighting, Spatial Arrangements, Furniture, Temperature and Noise. Another three factors that
employers need to consider to ensure employees’ welfare are interaction between supervisor and employee,
stress level management and motivation (Ghafoor, 2015).

Simplifying the content on previous paragraphs (Robinson, 1991): Types of ergonomic factors are as shown
below (Robinson, 1991) :

1. Noise

2. Lighting

3. Temperature
4. Furniture

5. Spatial Arrangement
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6. Interaction between Supervisor and Employee
7. Stress Level Management programme

8. Motivation

2. Methodology

In this research, the researcher collected data via mixed method. Mixed methods strategies are less well known
than either the quantitative or qualitative approaches. The concept of mixing different methods originated in
1963 in a study on the validity of psychological traits, (Campbell, 1963). This research followed the convergent
parallel mixed method mode, so both quantitative and qualitative methods were use to collect the data regarding
on whether the ergonomic factor has relationship with the workspace design at home. Then, the quantitative data
were analysed separately to produce statistical results, whereas qualitative data were analysed separately to
produce qualitative findings. Then, the researcher proceeded with interpretation of either qualitative findings
confirms or disconfirms the statistical results produced by quantitative findings.

Next, a sample size selection is very important when conducting a mixed method strategies in a research.
Unquestionably, the sample size for the qualitative data collection is smaller than that for the quantitative data
collection: one other approach taken by some mixed method researchers is not to consider the unequal sample
size a problem. Aside from the small number that characterizes qualitative research, how many sizes and
participants should have? First of all, there is no specific sample size or answer to this question as sample size
depends on the research design being used in such mixed method study (Creswell, 2013). Students and scholars
appear to assume the existence of a formulaic solutions, as in conducting a power analysis to determine the
sample size in an experiment or survey. For mixed method studies (again as with multiple experiments) no such
formulas exist to choose a sample size for qualitative data collection (Creswell, 2013). This means that there is
no specific sample size as it can be any sample size according to the population.

In many experiments or quantitative analysis under mixed method approach, only a convenience sample is
possible because the investigator must use naturally formed groups (e.g. a classroom, an organization, a family
unit) or volunteers (Creswell, 2013). When individuals are not randomly assigned, the procedure is called a
quasi-experiment. In this research, the target population for this study involved employees in only one IT
Company due to the naturally forrmed only one IT company in surrounding area of Bukit Mertajam, Penang
Malaysia.

The IT Company consisted of 25 IT Engineers such as Desktop Engineers, Notebook Engineers, Workstation
Engineers and Server Configuration Engineers, Inventory Engineers, Training Executive Engineer, Team
Leader and Image, and OFA Engineers. As the IT company consists of 25 IT Engineers, the sample size used to
collect quantitative data in this research was 25.

In this research, the researcher collected the quantitative data first by distributing the adapted self- administered
questionnaires to 25 employees and this data were analysed using the Chi-Square Analysis test to determine
whether the ergonomic factors has the relationship with the workspace design at home quantitatively. Self-
administered questionnaires which were used to obtain quantitative data were adapted from Marie Ann’s thesis
(Robinson, 1991). Then, qualitative data were collected by interviewing three employees and then verify the
qualitative findings either confirms or disconfirms the statistical results produced through quantitative findings.
Both quantitative data and qualitative data were collected from employees from IT company in surrounding area
of Bukit Mertajam, Penang Malaysia.

In this research, the researcher approached side-by-side comparison where the researcher first reported the
quantitative statistical results, and then discussed the qualitative findings which either confirmed or
disconfirmed the statistical results. IBM SPSS tool was the research analysis tool used to analyse the
quantitative results through Chi Square Test to produce statistical results in this research. The test is also
referred to as the Chi-Square test for independence, also called Pearson’s Chi-square test (Hameed, 2009). IBM

4604



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 45 No. 2 (2024)

SPSS Tool were used to calculate correlation or significant values and relationship under quantitative analysis of
mixed method (Creswell, 2013), with the alpha value set at 0.05.

To summarize, first objective which is to identify the ergonomic factors that affects the workspace design at
home was achieved through qualitative analysis by obtaining the results from interviewing the three employees
and the second objective which was to analyse whether the ergonomic factors have relationship with the
workspace design at home via side-side by comparison analysis under the mixed method approach.

3. Results
3.1 Quantitative Findings

The asymptotic values for noise factor, temperature factor, lighting factor, spatial arrangement factor, interaction
between supervisor and employee factor, motivation factor, stress level management factor and furniture factor
are , 0.35,0.33, 0.22, 0.53, 0.00,0.01, 0.56,0.00 respectively.If the p-value is smaller than alpha value which is
0.05, then it will reject the null hypothesis (HO) that asserts that the two variables are independent of each other.
So, this means that H1 will be accepted, which asserts that the two variables have relationship with each other
(Hameed, 2009).

As shown in Table 4.1 from IBM SPSS, it shows that Asymptotic Significance is referring to p-value. P-value
for the noise, temperature, lighting, spatial arrangement and stress level management factors are 0.350, 0.33,
0.22, 0.53, 0.56 respectively. This shows that these five ergonomic factors such as spatial arrangement, noise,
temperature, stress level management and lighting factors did not have relationship with the workspace design at
home. P-value for the interaction between supervisor and employee, motivation and furniture factors are 0.00,
0.01, and 0.00 respectively. This shows that three factors such as furniture factor, interaction between supervisor
and employee factor and motivation factor have relationship with the workspace design at home.

3.2 Qualitative Findings

As per Qualitative Analysis, all the three respondents mentioned that all eight ergonomic factors have
relationship with the workspace design at home.

4. Discussion

Qualitative findings confirmed the statistical results produced by the quantitative findings for the first three
factors such as furniture factor, interaction between supervisor and employee factor, and motivation factor have
relationship with the workspace design at home.

Qualitative findings disconfirmed the statistical results produced by the quantitative findings for the rest of five
factors such as noise factor, spatial arrangement factor, lighting factor, temperature factor and stress level
management factor have no relationship with the workspace design at home.

In previous study, it stated that five important ergonomic factors which required to be considered to ensure a
conducive working environment in every employee’s home included lighting, spatial arrangements, furniture,
temperature and noise (Hameed, 2009). Another study shows that there is another three main factors that
employers need to consider to ensure employees’ welfare are interaction between supervisor and employee,
stress level management and motivation (Ghafoor, 2015). In this research, it consists of all the eight factors
which stated on previous studies but it shows that an employee must consider the main ergonomic factors such
as furniture, interaction between supervisor and employee and motivation factors when designing a workspace
at home while at the same time has a flexibility to consider or not consider spatial arrangement, temperature,
lighting, noise and stress level management factors. Therefore, spatial arrangement, temperature, lighting, noise
and stress level management factors are optional factors for an employee to consider when designing a
workspace at home depending on their job requirements and needs.

Third objective which is to propose the most significant factors affected the workspace design at home was
achieved in the discussion between quantitative and qualitative findings. By following this data and results, an
employee can design a workspace at home with minimal ergonomic effects as this research helps to reduce the
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exposure of main ergonomic factors that lead to high ergonomic effects among the employees who work at that
workspace at home.

5. Conclusion

The prime contribution of this study is to help the IT companies to design workspace at home with the
consideration of the risk ergonomic factors. By considering the ergonomic effects in the workspace design at
home, it helps the corporate companies to secure their employee’s health and welfare. By creating a safe
workspace at home with minimal ergonomic effects, it helps the employees to do multi-task jobs and they can
spend time with family. Also, it helps them to save their time by travelling to the office and save petrol and toll
cost. The corporate companies can save their rental and electricity cost too as there is no need of any physical
offices for their employees.

There are some limitation of the study such as this research scope only covers the IT sector employees and this
research findings is based on risk ergonomic factors only

Future research should aim to deepen understanding of the relationship between interior workspace at home and
employees’ well-being. One open-ended question is what combination of conditions causes negative experience
of open-plan workspace at home and should the scope be widened for many other sectors employees.

In addition, future research on interior workspace should address other factors specifically on employee’s work
stress, strategies to enhance their well-being by facilitating restoration, relatedness and health-supporting
behaviour.
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