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 ABSTRACT 
 

Suboptimal job performance may have caused current weakening 

economy. The study looks at physical working environment to 

examine what core factors have positive impacts on workers’ 

wellbeing which spur optimal job performances (OJP). Job 

performance and satisfaction interact and correlate to physical 

working environment specifically, the study takes optimal job 

performance architecture as a whole with its core factors 

Temperature; Ventilation; Noise; Light; Humidity in realizing 

sustainable productivity.  
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INTRODUCTION 

Job performance and satisfaction interact and correlate to physical 

working environment.  Carlopio (1996) advocates satisfaction with 

work environment is one of the elements of job satisfaction. Dole 

and Schroeder (2001) further persevere that job satisfaction directly 

impacts employee performance  where the higher level of 

satisfaction improve morale and reduce voluntary turnover. 

Physical working conditions should be emphasized during the 

workspace design process, to ensure that employees are effectively 

encouraged and inspired to bring out their best in reaching 

organizational goals (Dobre, 2013). There exists a need to provide 

an ideal condition to the workers to ensure output level is at an 
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optimal level. The physical workplace is a key piece to providing 

this ideal condition. Studies that are looking into factors maximize 

worker productivity agrees that physical workplace environment 

plays a crucial role (Clements-Croome, 2000). Ideal workplace 

environment inspires employee to deliver quality performance 

optimally. Jain and Kaur (2014) advocate good working condition; 

refreshment and recreation facility; health and safety facility can 

incite higher degree of job satisfaction which elevates productivity. 

Hameed and Amjad (2009) claim a better physical environment 

boosts employee's inspiration and spirit which in turn improve 

their productivity. However, it is a factor that many businesses 

overlook.  

In this study the factors of workplace physical environment include 

temperature, ventilation rate, noise, light and relative humidity in 

regards to environmental ergonomics (Parsons, 2006, Veitch, 

Charles, Newsham, Marquardt & Geerts, 2003, Vischer 2008). Each 

determinant is directly and indirectly impacts positive human 

productivity (Seppanen, Fisk, and Lei, 2006; Akbari et al, 2014; 

Banbury & Berry, 2005). An inefficient workplace design may 

hinder job performance and causes discomfort to employees during 

their work hours (Akbari, Dehghan, Azmoon, & Forouharmajd, 

2013), which is estimated to cause significant losses in monetary 

terms (Lister, Jenicek, & Preissner, 1998). Caillet, Hirshberg  & Petti 

(2014) claim that the right lighting and noise level will allow 

individual to generate calm, remain happy and energized, which 

enables employee to deliver the greatest level of performance. They 

are some other physical environments that could have impacted the 

productivity in general. This study is to identify more relevant and 

critical physical conditions and factors impacting the job 

performance optimization. 

Project Motivation  

Physical workplace environment (PWE) as the critical factor is the 

main focus point. Managing PWE effectively is one of the major 

problems and challenges that firms have to undertake. Firms have 

so far succeeded in managing product creation and innovation to 
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ensure their presence in the market (Klepper, 1996). The 

management of PWE and to identify in what condition they should 

be in is the problem that this study will investigate. 

 

 

 
 

Figure 1 Critical Element in OJP Prediction 

 

This research endeavors to make known an understanding of 

current physical workplace environment (PWE) design and 

management in search of excellence in continuous upgrading of 

optimal job performance (OJP). Holistically, study addresses the 

what, when, why and how are the needs of actionable, efficient and 

responsive physical working environment management and 

knowledge sharing executions. The study examines the intricate 

dynamic organization includes debates on the requirements to 

move from uncharted intuitive and reactionary actions to a 

pragmatic and scalable deliberate continuous review and upgrade 
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the working environment. This leads the study to discover how 

firms should take primary control in designing and gaining better 

working principles to secure the desired optimal job performance 

instead of being led by the compelling market force (Fig. 1)  

 

The perfect workplace environment may not exist, but businesses 

should aim to provide one as close to ideal as possible. The 

constant maintenance and improvement of human factor a.k.a. 

human productivity has become the main critical focal point. To 

design and build a workplace that maximizes the productivity of its 

occupants, employers should learn how each aspect, i.e. 

temperature, ventilation, noise, light, and humidity of the physical 

environment surrounding the workplace can affect the productivity 

of an employee.  

 

The impacts of cascading product life cycles, fast-pace product 

introduction, volatile market, and considerable product 

differentiation have made economy of scale not easy to achieve 

(Aytac & Wu, 2013). By understanding the factors of physical 

workplace environment that are perceived to be significant by 

employees, organizations will then be able to make better decision 

in optimizing the betterment of the physical environment of its 

workplace.  Design of a workplace affects both the physiology and 

psychology aspect of an employee, be it directly or indirectly, and 

have an impact in the long term towards job performance (De 

Croon, 2005).  

 

Research Objectives 

 

The objectives of study (Fig. 2) are to investigate the correlation 

between physical environment of a workplace and the optimization 

of job performance which is the productivity of employees. The 

study will not produce isolated trivial facts. It is also not 

intimidating to design and develop new conceptual models and 

theories to fill the gap that current business management processes 

failed to address adequately.  
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Research Questions 

 

Main research question is about Optimal Job Performance (OJP) 

practices and applications in Operation and Non Operations 

groups; and the contribution of the core factors to the OJP 

management system. Will also analyzes individual OJP core 

factors. There will be secondary questions related to the core factors 

and their critical elements.   
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Project Research Hypothesis 

 

The observation of workers performance in relation toward their 

immediate physical surrounding has suggests the following 

research hypothesis: 

 

‚Optimal Job Performance (OJP) is the result of a combination of 

ideal Physical Workplace Environment (PWE), and OJP’s five core 

factors, i.e. Temperature (TE), Ventilation (VN), Noise (NE), Light 

(LT), and Humidity (HY).‛ 

 

A set of regression analyses is to carry out to test the above research 

hypothesis. The general forms of moderated regression models for 

this study are: 
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Y =β0+β1X1+β2X2+β3X3+β4X4+β5X5+ε. 

Where 

Y = OJP (Optimal Job Performance); X1 = TE (Temperature); X2 = VN 

(Ventilation) 

X3 = NE (Noise); X4 =  LT (Light); X5 = HY (Humidity) 

β = Regression coefficient 

ε = Random error term / residual 
 

The regression analysis is aimed to produce an equation that will 

predict a dependent variable. The five independent variables (Xs) 

applies the above mentioned regression analyses equation as a 

mathematical formula to best predict the dependant variable (Y) 

which is the OJP. To describe the significance of each independent 

variable X towards the dependent variable Y, they are associated 

with a regression coefficient (β). OJP is the dependent variable Y 

whereas TE, VN, NE, LT, HY are the independent variable X. ε 

represents the random error term / residual that is the 

unexplainable portion of the dependent variable OJP. In terms of 

equation for this OJP study adopts 

 

 OJP=β0+β1 TE+β2VN+β3NE+β4LT +β5HY+ε. 

 

This research hypothesis will be tested through this research. This 

study will serve to provide some insights on how the ideal physical 

workplace environment can help workers achieve their optimal job 

performance. The primary data collected and analysed in 

accordance with this analytical framework will help provide some 

insights towards businesses who aim to restructure their workplace 

for a better environment, or to optimizing their workforce. Implicit 

in this study is the idea that OJP can be achieved more easily by 

providing workers with the ideal physical workplace environment.  

 

LITERATURE REVIEW 
 

Cachon & Swinney (2010) illustrate the industry landscape is 

scattered with industries practices and activities that are technology 

and sector specific; and rapidly changing such that one has to 

design a working and operating environment that can capture the 
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interplay of forces shaping the new management and market 

requirement. The search approach is more intricate along with the 

exploration of applicable breadth and depth of optimal job 

performance (OJP) analyses and syntheses. Literatures review put 

forwards the perception that firms require new sets of essential 

physical workplace environment such as alignment to new 

standard of environmental design and technology orientations, if 

they are to be successful in enhancing the survival capacities with 

competitive positioning in turbulent times (Hamel & Prahalad 

1994, Slater & Narver, 1995).    

 

Major areas of anxiety in the literature search and review are on 

OJP’s relevancy of existing practices and applications in general 

industry settings. Literature review centers on how OJP as focal 

point supported with the related core factors in realizing 

productivity and business viability of firms. It also corroborates the 

kind of questions that need to be included in the survey 

questionnaire which serve to test the hypotheses. It heuristically 

aligns and analyzes existing industry-wide OJP management 

practices, competitive forces and the ominous business 

environments they are in. The precarious nature of current market 

positions and the strategies they have to constantly adapt to remain 

relevant are articulated and examined.  Literature review will also 

focuses on Operational and Non Operational sub sectors and 

aspects of industries with the main writings covering each core 

factors and critical elements.  

 

Probable Theoretical Gaps in Existing OJP Practices 

 

Current market performance suggests there are some degrees of 

OJP design, implementation and performance gaps. Literature 

review envisages OJP in a holistic system contributes by the 

relevant core factors and their critical elements as illustrated in Fig. 

1 to Fig. 3.  The key expectation and deliverables of the literature 

review are to find substantiations to corroborate the relevance and 

criticality of OJP to firms and industries; the desired 

implementation level and effectiveness to different studied groups 
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which are operational and non operational. Table 1 suggests gaps 

in current studies and help justify the research approach used for 

this project study.  
 

 
 

OJP may not be the focal point of many firms as the market was 

volatile. The presumption is that firms need serious transformation 

to migrate to different theoretical modes.  OJP was beyond the 

capabilities of some of these groups of firms. The literature search is 

to support the investigation and develop workable OJP model that 

fit into the industries business framework in Asian and tropical 

countries.   

 

To narrow the theoretical gaps, new system and theories may need 

to be re-developed and enhanced such that OJP is managed 

systematically yet agilely. Many shortfalls in OJP theories might be 

the causes for the lethargic transformation towards productivity-

driven OJP. Table 2 articulates the contributors to theoretical gaps.  
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Job performance 

 

Study advocates there are many factors that can affect employee job 

performances. One of them is workplace being an integral part of 

work itself (Chandrasekar, 2011), has immense impact towards 

employee job performance, be it positively or negatively 

(Chandrasekar, 2011; Naharuddin & Sadegi, 2013; Ajala, 2012; 

Haynes, 2008).  Ultimate focal point is the optimal job performance 

(OJP), productivity measurements and achievements differences.  

Iqbal, Ijaz, Latif and Mushta, (2015) suggest job performance is the 

indicator of how well a worker is performing at work. It indicates 

the effectiveness of employee’s contribution towards achieve 

organizational goals. Study supports the above articulations and 

the survey questions are specifically tailored to collect the 

evidences to perform quantitative analyses.  
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Productivity Measurements 

 

Productivity is determined by many different factors which include 

management quality and OJP systems and practices maturity. The 

same is on the stage of industrialization of the studied countries 

and firms. Having the right selection processes and procedures in 

place, choosing the right managers to run key functions and 

making OJP systems fully functional were essential. Technologies 

and products lifecycles were compressing. They were fast 

migrating from incremental improvements to fast paced evolution, 

at times disruptive. These changes required significant different set 

of aptitude and business equation to survive and thrive.  

 

Relationship between Temperature and Job Performance 

 

Asian and tropical regions are subjected to constant higher 

temperature all year round thus the acclimatization of high 

temperature may have significantly different productivity impacts 

than all other temperate countries. Temperature is one of the core 

elements of the physical aspect of work environment. Researches 

show it is immensely influential towards job performance (Cui, 

Cao, Park, Ouyang, & Zhu, 2013; Seppanen et al, 2006; 

Vimalanathan & Ramesh Babu, 2014; Fang, Wyon, Clausen & 

Fanger, 2004). Seppanen et al, (2006) conclude that the quantitative 

relationship between work performance and temperatures within 

the work environment may vary depending on other building 

features and on the characteristics of the building occupants and 

their type of work.  

 

Furthermore, Cui et al (2013) suggest motivation is affected by 

temperature also influenced performance level, and conclude 

optimal temperature leads to higher motivation lead to higher job 

performance. This research concurs and will further analyze and 

synthesize to see what specific working temperature that produces 

the most optimal job performances.  The survey questionnaires are 

to collate and examines actual impact of temperature is to 

productivity level.  
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Relationship between Ventilation and Job Performance 

 

Seppanen et al. (2006) claims that job performance improves with 

increasing ventilation rate. The increases in performances were 

most obvious with initial ventilation rates below 20 L/s-person, and 

begin to diminish as rate become high. The increment is statistically 

significant up to 15/L-s person. Air ventilation within and among 

offices can vary greatly, depending on various factors, such as air 

infiltration of the buildings, HVAC settings, and office space 

design. Studies agreed the impact of air ventilation on worker 

performance is concluded to be positively correlated with job 

performance, where the higher ventilation rate is the better 

worker’s perform.  Wargocki, Wyon, & Sundell (2000) find tasks 

such as typing, creative thinking and proofreading show improved 

results with higher ventilation with significant improvement seen 

comparing between 3 L/s-person group and 10 L/s-person group. 

Maddalena, Mendell, Eliseeva, Chan, Sullivan, Russell, Satish, & 

Fisk (2015) concluded that decision making measures are 

significantly impacted negatively by reductions of ventilation. This 

shows ventilation has significant influence towards performance of 

human, and supports the finding of Seppanen et al. (2006), where 

worker’s performance are lower as ventilation rate gets lower. The 

literature review is to find out the impact of ventilations on Asian 

and tropical climates and how significance can they be against 

other different operating regions and so as the impacts on work 

functions. 

 

Relationship between Light and Job Performance 

 

Study also shows that varied light settings affect human 

productivity differently. Mills et al (2007) report high correlated 

colour temperature fluorescent lights show substantial 

improvements over usual office lighting, and concluded it may be 

an option in improving wellbeing and productivity of workers. 

Phipps-Nelson, Redman, Dijk & Rajaratnam (2003) conclude bright 

light exposure during daytime helps reduce impact of sleep loss on 

performance as opposed to dim light.  Historically indoor lighting 
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is for aiding humans visually in task completion. Studies have 

found that light has non visual biological significance, namely on 

human circadian rhythm regulation (Mills, Tomkins, & Schlangen, 

2007; Duffy, 2009), and how it can positively influence health and 

well-being (Partonen & Lonnqvist, 2000; Obeidat & Obeidat, 2016). 

However, impact of light towards productivity is questionable. 

Light is a very subjective condition that has different effect on the 

incumbents, there are also many different results being reported. 

Akbari et al (2013) conclude light as an environmental factor has no 

impact on human productivity, as variation in light settings did not 

have relationship with the changes in level of productivity. Thus 

study anticipates negative impact on the optimal job performance 

will be less significant. The quantitative data analyses will provide 

the required answers.  

 

Relationship between Relative Humidity and Job Performance 

 

Relative humidity influences indoor environment, it is suggested to 

be one of the factors of indoor air quality (Arundel, Sterling, Biggin  

& Sterling, 1986) and is proven to influence perceived air quality 

(Fang et al 2004; Wolkoff  & Kjaergaard, 2007). Low and high level 

of relative humidity enables infectious bacteria and virus to be 

transmitted via airborne, thus ideal relative humidity level can 

improve human health by limiting disease transmission. According 

to Fang et al (2004), low air temperature and humidity level will 

improve perceived air quality and lowers sick building syndrome, 

implying long term exposure to low air temperature and humidity 

level can lead to better performance at office work. However,  

 

Wolkoff et al (2007) find impact of relative humidity on immediate 

and longer term perceived indoor air quality to be complex, due to 

the thermodynamic condition and the emission characteristics of 

building materials. The study will anticipate the same possible 

acclimatization effects that may results in differences in research 

findings and analyses. The data analyses will support the latest 

viewpoints. 
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The Conceptual Model for OJP Study 

 

Figure 4 is the abstraction of a simulation model from the part of 

the real world it is representing ‘the real system’ (Robinson, 2011) 

which needs significant enhancement and not currently exists. 

Abstraction implies the needs for simplification of the real system 

and for assumptions about what is not identified about the real OJP 

process and system. All simulation models are simplifications of 

the real world. The OJP conceptual model is intended to address 

the particular concerns in productivity and job performance 

optimization. It assists in elucidate what is acknowledged and not 

yet known about the OJP practice and system problems. This goes 

beyond simple cause and effect to explore linkages and feedbacks 

in complex OJP systems. 

 

 
 

Figure 4 OJP Theoretical Framework and Conceptual Model 

Source: Researcher’s own analyses 
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The OJP conceptual model provides five activities in strengthening 

delivery of right outcomes such as:  

1. appreciative of the OJP problem situation;  

2. shaping the general study objectives;  

3. recognizing the study responses; 

4. categorize the model inputs which are the experimental 

factors; and  

5. determining the scope and level of detail, identifying any 

assumptions and simplifications  

Conceptual modeling is not a pure science, but an art form which 

can be learnt and it can be improved. However the capacity and 

discipline in follow through will support the realization of the 

goals. OJP study has to focus on critical issues in keeping away 

reactionary ad hoc programs and designs simple research model 

that would give at least an indication upon which the research 

could base a decision.  The concept model designed was outlined in  

 

RESEARCH METHODOLOGY 

 

The premeditated research methodology intends at the 

employment of suitable processes to find out resolutions and paves 

the way for research methods to be carried out appropriately.  

The purposes of the sections are: 

 

1. rationalize the relevance of Quantitative research 

approaches  to investigate their strengths and limitations in 

deliverance of research outcomes. 

2. offer a brief description of research approaches used. 

 

The selected methods are more for interpretive and exploratory 

purposes adopting empirical phenomenology and grounded theory 

to discover the OJP applications problems and insights that have 

not been clearly defined rather than just the descriptive and 

conclusive summation in finding solutions to the various problems 

faced by the fashionable industries. 
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Research Approach 

Figure 5 illustrates Abductive Research Process for Optimal Job 

Performance is the main research approach to gather and interpret 

data, as the study is neither inductive nor deductive. Both inductive 

and deductive only describes the study of OJP partially. Inductive 

research is described to be a theory development process (Kovács & 

Spens, 2005), where Deductive quantitative research will be applied 

to examine the theory, were established theory and generalization 

will be commenced to examine the applicability of the theory 

(Hyde, 2000). Abductive research does not guarantee OJP research 

to be concluded with the assertion established, it can be reasoning 

to the best of understanding. 

 

 

 

Figure 5 Abductive Research Process for Optimal Job Performance 

Abductive research is a rule governed and replicable production of 

new and credible discovery. It fits well into exploratory data 
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analysis due to its nature of being a means of reasoning, hence the 

abductive method is chosen. While being plausible due to its logical 

and scientific grounds, it asks for reflective observation, and thus 

new discovery is generated. New discoveries by researcher are 

encouraged by abductive research to be made in a logical and 

methodical ordered way. This supports the goal of this study of 

forming a set of recommendation in achieving OJP. 
 

Research Methods 

The research framework constructed by this study illustrates that;  

‚OJP is the sum of the core factors in OJP. This translates to OJP 

being supported by the alignment of each core factors at different 

levels.‛ The process flow is to achieve OJP the ideal setting of the 

five core factors of OJP needs to be met. The factors of the OJP 

which form the steps in analysis are Physical Workplace 

Environment (PWE), which consist of Temperature (TE), 

Ventilation (VN), Noise (NE), Light (LT), and Humidity (HY). The 

hypothesis remains to be investigated and tested (Fig.6) 

 

 
Figure 6 OJP Process Flow Assumptions 
 

Quantitative research 

 

OJP should be a pre-planned factor and not ad hoc reactionary. 

Quantitative method is assumed to be able to provide a complete 

understanding of OJP research problems. It collects data with 

distinct designs that require philosophical assumptions and 
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theoretical frameworks. Quantitative method is an ideal method 

considering the data of OJP are descriptive in nature as they are 

sourced from real world situations relying on the views of survey 

questionnaires and the participants are often curious and facts 

seeking. The findings may not be used to make generalizations as 

they are often inconclusive. Data generated from this OJP research 

will be rich, detailed and credible which helps further the 

understanding of the context. Quantitative research quantifies the 

issues of OJP via generation of numerical data, or data that can be 

translated into usable statistics. Data quantification enables 

findings to be generalized from a sample of an entire population of 

workers. Attitudes, opinions, behaviors can be quantified and 

generalized through Likert scale. The primary usage of data is 

statistical. Findings are conclusive only after analyses, even though 

they are descriptive in nature.  

 

Quantitative research employs quantified data to formulate facts 

and discover patterns hence emphasis is on enhancing score 

reliability gathered via the instrument. It will help generate set of 

reliable population based, generalizable data that fits the purpose 

of establishing the cause and effect relationships. Predefined 

concepts, constructs and hypotheses are tested using primarily 

deductive process. Analysis uses fixed response options and 

statistical tests.  

 

Quantitative research seeks explanatory reasoning while qualitative 

research intends to seek for in depth description. It is best fit for 

OJP study as it helps furthering the understanding of the reason 

and motivation behind for OJP study, which enables data to be 

analyzed through interpretative lenses and generate insights into 

the construction of OJP problems. Through its nature of providing 

data in waves it encourages new inspiration and hypotheses to 

generate for research and further increasing the depth of 

understanding. 
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Table 3 illustrates the four (4) research methods deployed.  

Experiment where specific set of variables are controlled and 

results measured is a part of quantitative research. Survey will 

collect numerical data, which will then be analyzed via statistics. It 

will portray the relationship between certain variables. How firm 

can achieve OJP can be predicted via the statistics extrapolated 

from the data gathered. Objectives, facts, and variables that are 

easy to identify are provided and results can be generalized to 

larger populations. Statistics only serves to quantify the 

phenomenon but do not serves to explain why. The research 

process begins with observation in the real world followed by 

survey questionnaires in data collection. The abductive process best 

fit the purpose of this ‚rule to case to result‛.  Each core factors - 

TE, VN, NE, LT, HY will be analyzed and statistically tested via 

quantitative methods. 
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Research Instrument  
 

Table 4 OJP Research Data Collection Instruments 

 

OJP Core Factors No. of questions Critical Elements No. of questions 

OJP: Optimal Job Performance 17 SBS factor 2 

Ideal Temperature Settings Performance 3 

Ideal Ventilation Settings Performance 3 

Ideal Noise Settings Performance 3 

Ideal Light Settings Performance 3 

Ideal Humidity Settings Performance 3 

TE: Temperature 14 Acclimatization 3 

Tolerance 2 

Task Performance 3 

Mental Response Rate 3 

Decision Making 3 

VN: Ventilation 15 Acclimatization 3 

Tolerance 3 

Task Performance 3 

Mental Response Rate 3 

Decision Making 3 

NE: Noise 14 Acclimatization 3 

Tolerance 2 

Task Performance 3 

Mental Response Rate 3 

Decision Making 3 

LT: Light 14 Acclimatization 3 

Tolerance 2 

Task Performance 3 

Mental Response Rate 3 

Decision Making 3 

HY: Humidity 12 Acclimatization 3 

Task Performance 3 

Mental Response Rate 3 

Decision Making 3 

 

In designing and selecting the appropriate data collection 
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instruments study has weighed up the resources and abilities to 

secure relevant respondents. The instruments were tested in pilot 

projects to check validity and later use Cronbach’s Alpha to 

statistically certify the reliability.   

 

Survey questionnaires 

 

Due to the characteristic of the topic, cross population 

generalizability is a key specification to be able to sample a variety 

of OJP context, thus surveys is the chosen method.  It is highly 

dependent on the responses of surveyees. Hence the questionnaire 

needs to be form via highly structured and rigid quantitative 

technique. It desires specific elucidation and hypotheses to be 

defined at the outset. Consistency of relationships between OJP and 

its core factors can be examined across various subgroups (Weiss et 

al, 2001). Survey is considered to be an efficient method to 

systematically collect data from a wide range of backgrounds and 

settings. The advantages of survey method in this study are as 

follow: 

 

a. Survey questionnaires enable researcher to investigate areas of 

concern as varied as OJP. Despite it may not be the most ideal 

means to discover about every OJ factors. A well thought out 

survey can definitely help provide insights towards OJP system. 

b. Survey questionnaires enable researcher the efficiency to cover 

measurement of a large number of factors without significantly 

increasing time and resources required.  

c. Survey questionnaires enable researcher to do probability 

sampling from large populations. 

 

Application of Likert 5-point Scale 

 

This study employs a parametric approach where assumptions are 

made about the underlying population from which the data is 

obtained. Likert scale responses can be analyzed with parametric 

tests (Sullivan & Artino, 2013). It is at the questionnaire 

development stage where the decision for data analysis is made. 
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This study analyzes each Likert questions as Likert type items. The 

applicable statistical tools to employ here are modes, medians, and 

frequencies. Means and standard deviations are methods to 

describe. The study adopts odd number Likert 5 points scale to 

represent a finite range of possible attitudes in order to strike a 

balance between providing varied choices while keeping things 

workable. Likert scale provides a more accurate reflection of the 

opinion of the respondent. The answers on each question of a 

Likert scale can be summed to give an overall score on the attitude 

or value. It is critical to understand the measurement scale 

represented by each numbers assigned to Likert type items 

indicates a greater than relationship to properly analyze Likert data 

(Boone & Boone, 2012).  

 

Population and Sample Size 

 

Table 5 population and Sample Size 

 

Number of 

workers (in 

Kuala Lumpur) 

Survey Population 

Sample 

Frequency distribution 

 Non 

Operations 

152 37.2% 

Operations 253 62.8% 

Total workers: 

827,200 + 

Total 

samples:  

405 100% 

Source: Statistics @ a glance from 

Department of Statistics Malaysia. 

https://www.dosm.gov.my March 23, 

2017 

 

 

This research requires extraordinary and specific data collections 

from among the large population as per table 5. These populations 
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cover great varieties of industries and firms. It shows the 

population base covers a wide scope of industries with the sample 

demographic represented by 37.2% of Non Operations job 

functions and 62.8% of Operations job functions.  

 

Sample and Sampling Method 

 

The targeted research population is workers in Kuala Lumpur. As 

reported by Department of Statistics Malaysia, 2017, the total 

number of workers in Kuala Lumpur is at 827,000+. Probability 

sampling is adopted in this study. With a budgeted response rate of 

25%, a total of 1,500 of survey questionnaires, with 900 budgeted 

for operations workers and 600 for non-operations workers, are 

distributed using convenience sampling method. Due to the 

constrained resources, only a selected few locations are set up for 

questionnaire distribution. According to Krejcie & Morgan (1970) a 

sample size of 306 is suggested out of the given population of 1,500. 

A total of 405 samples are collected out of the 1,500 distributed.  

 

The OJP Research Data Collection and Analysis 

 

The OJP research is to investigate and seeks answers on the 

conduciveness of current physical workplace environment (PWE) 

design and management in search of excellence in continuous 

upgrading of optimal job performance (OJP). The main aim of 

research is to learn the truth in relation to OJP sustainability. 

Factors of physical environment of the workplace include 

temperature, ventilation rate, noise, lighting and relative humidity 

in regards to environmental ergonomic 
 

DATA COLLECTION 

This study intends to determine the statistical significance of OJP is 

the results of combination of core factors TE, VN, NE, LT and HY 

work in harmonization in delivering OJP with a view to formulate 

the sustainable PWE practices and management. The information 

has to be collected in a structured way. There is an inadequacy in 

secondary data or simply not easily available nor meaningfully 
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interpretable for the study, therefore the requirement to identify 

and gathering primary data.  It needs extraordinary and specific 

data collection using research survey method with data structure 

plays a key role in conducting the correct data analysis with 

qualitative data through quantitative method. Quantitative analysis 

approach is particularly useful when the qualitative information 

has been collected in structured way, even if the actual information 

has been elicited through survey questionnaires approach. The 

process is greatly facilitated by specific attention given to the data 

structure at the time of data collection as illustrated in survey 

questionnaires. 

 

This OJP research generates rich, comprehensive and realistic data 

for an in-depth understanding of specific context. Primary data 

have to be collected from population representative of their 

respective groupings. Due to the distances, costs and time 

constrains, only selective local audiences are surveyed. The 

research is a stance that researcher takes toward apprehension and 

elucidates the Malaysia working environment in which various 

firms are power playing in competitive settings. Primary data has 

to be collected from original sources for specific research purposes 

as described in research objectives.  The research questionnaires 

that answered on the basis of qualitative information are rank and 

score by using Likert psychometric 5-point scale. This entails the 

data collected are to be put in the form of ranks and score driven by 

the need to fulfil the research objectives. Data structure refers to the 

way in which the OJP data can be visualized and categorized in 

different ways, largely as a result of the method of data collection. 

 

QUANTITATIVE DATA ANALYSIS 

 

Quantitative data analysis approach is to be applied to these 

qualitative data to provide conclusions that are applicable to the 

survey responses to allow generalization of results from the data 

analysis to be meaningful. It is significantly fitting as qualitative 

information from the survey questionnaires collected are in 
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structured way (Abeyasekera & Lawson, 2000). Quantitative 

method of data analysis is of great value to the researcher who is 

attempting to draw meaningful results from a body of qualitative 

data in OJP study. The complex nature of inter-relationships 

between OJP core factors and critical elements requires some 

degree of quantification of the data and a subsequent analysis by 

quantitative method.  There is a need for data summary from the 

survey questionnaires.  

 

Data summarisation in turn implies that some common 

characteristics do emerge across such repetitions. Thus the value of 

a quantitative analysis arises when it is possible to identify features 

that occur frequently aimed at studying the OJP applications. 

Quantitative analytical approach also allows the reporting of 

summary results in numerical terms to be given with a specified 

degree of confidence at 85%. The use of quantitative procedures in 

analysing qualitative information can also lend greater credibility 

to the research findings by providing the means to quantify the 

degree of confidence in the research results. 

 

Assumptions and Conditions of Multiple Regression Analyses in 

OJP Prediction 

 

Multiple regression analysis is the instrument of choice and the test 

measures the degree to which each independent core factors 

contributes to the statistical significant OJP criticality. In multiple 

linear regression analyses simple independent variables should not 

be too highly correlated. Some degree of correlation always exists 

among independent variables.  

 

Hall-Wallace (2000) and Harmon (2014) express that in classical 

bivariate linear regression, because it is commonly used and the 

simplest situation, the simple correlation coefficient below 0.5 is 

considered very weak correlation for bivariate analysis, because the 

associated error is so big. If the correlations approach to Unity 

which is 1 it turns out to be multicollinearity and has to be dealt in 

a different manner. But as long as multicollinearity pattern persists 
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where forecasts are desired in that case multicollinearity is looked 

up as not for the most part the issue but has to be explained.  

 

Simple correlation coefficient r supported by coefficient of 

determination r² is assumed to determine the vigour of the 

relationship between TE, VN, NE, LT and HY with OJP.  The 

study’s data collections were toward how various OJP core factors 

and their critical elements work in synchronization to deliver the 

optimal job performance (OJP). Correlation coefficient R sustained 

by coefficient of determination R² is used to determine the 

strengths of the relationship between TE, VN, NE, LT and HY with 

OJP.  The correlation coefficient R puts in the depiction how strong 

the linear relationship among the independent variables and 

dependent predicted outcome. It measures only the degree of linear 

association between variables.  

 

The research can only reach conclusions about cause and effect 

relationship based on the judgment derived from the research 

survey study.  Most statistical results interpretation will be based 

on the ANOVA outcomes in supporting the research study. The p-

value from the statistical significance testing will ascertain the 

probability of OJP sustainability.  Reiterate this is to be adopted 

throughout the entire thesis in statistical testing and confirmation.  

 

The Adoption of Parametric Tests 

 

Parametric tests are significance tests which presuppose certain 

data distribution which in general the normal distribution, assume 

an interval level of measurements and expect homogeneity of 

variances when two or more samples are being compared.  

 

Garson (2012) articulates however it has been established that 

moderately violation of parametric assumptions has little or no 

effect on substantiate conclusions in most instance.  
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Statistical methods and tests for data distribution normality, and a 

rule of thumb that says a variable is reasonably close to normal if 

its skewness and kurtosis have values between –3.0 and +3.0 (Ho & 

Yu, 2014).  

 

As illustrated in table 7, Operations group  with 0.044 reflected the 

positive skewness and Non Operations group with 0.081, a positive 

skewness suggest that the data was the normal distribution and 

continuous. This is further supported by kurtosis of -0.046 in Non 

Operations group indicated a relatively flat distribution and 0.520 

for Operations group pointed towards a relatively peaked 

distribution. Both skewness and kurtosis reflected the formulae and 

calculations used in OJP analyses simply revealed they were 

normally distributed (Ho & Yu, 2014) and not assumption of 

normality.  

 

Even though the sample sizes are not smaller than the threshold 

limit values, the skewness and kurtosis tests confirmed that the 

data was normally distributed, thus the applicability in using the 

parametric test approach (Scibilia, 2013). 
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OJP Research Reliability and Validity   
 

 
 

OJP research and data must be reliable and valid to be of value and 

of use. This study adopts Cronbach’s alpha test to perform 

reliability test on internal consistency describes the extents to which 

all the items in a test measure the same concept or construct and 

hence it is connected to the inter-relatedness of the items within the 

test.  Table 8 and 9 illustrated the Cronbach’s Alpha of .793 for the 

study which is good given the complexity. As for the operations job 

with .6766 is still acceptable where Non Operations job of .751 

affirm the statistic is reliable in supporting the study outcome. 
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The most critical factor in determining the validity of OJP is 

knowledge about the industry because without this knowledge 

then it is not possible to even know if a given measurement is valid 

in the first place  (Thatcher, 2010). Table 10 illustrated the validity 

test using Pearson Correlation Analysis which confirmed all items 

were valid as correlation significant (2- tailed) was less than 0.05.  

In the case of OJP sustainability there is a human factor theory 

stating how human behaviour of company management can be 

learned from observing and modelling actual practices. From this 

theory the study derive a hypothesis stating a positive correlation 

between OJP sustainability and the amount of systematic 

application of human factor. If the evidence collected supports the 

hypothesis, this study can conclude a high degree of construct 

validity in the measurements of OJP sustainability since the two 

theoretical concepts are measured and examined in the hypothesis-

testing process. 
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RESULTS AND DISCUSSION 

 

The study investigates the role of workplace environment in the 

context of OJP system. The aspects of the immediate surroundings 

of workers are often neglected in the context of achieving and 

sustaining OJP. Many firms are exploring and implementing ideal 

environment to optimize workforce performances. However with 

the ambiguous nature of the environment in relation to the worker 

tolerance, it is often difficult to pin down the ideal settings. This 

leaves a significant gap in the OJP system.  OJP system is to be 

studied as a whole and not in isolation of other core factors of OJP 

in a business continuum, hence the need for an extensive analysis 

of the strategy application. The research hypothesis is:  

 

‚Optimal Job Performance (OJP) is the combination of core factors, 

i.e. Temperature (TE), Ventilation (VN), Noise (NE), Light (LT), and 

Humidity (HY)‛.  

 

Multiple linear regression equation for the research hypothesis 

testing is 

 

OJP=β0+β1TE+ β2VN+β3NE+β4LT+β5HY+ε 

 

where OJP = Optimal Job Performance   

TE = Temperature;  

 VN = Ventilation;     

NE = Noise;  

LT = Light;  

HY = Humidity 

 

The hypothesis is further reinforced with the data gathered through 

the Likert psychometrics 5-point scale summarized survey. The 

research process was conducted in methodical way with logical 

basis via the adoption of abductive research approach. The OJP 

research data collection instruments: survey questionnaire is the 

primary and only method employed for data collection. The 

underlying attributes of each core factors of OJP, TE, VN, NE, LT, 
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and HY relative to optimal job performance (OJP) was elaborated 

and statistically tested. 

 

RESEARCH FINDINGS: RESEARCH HYPOTHESIS TEST 

OUTCOMES: 

 

Table 11 demonstrates the multiple linear regression statistics and 

ANOVA outcomes:  

 

TE (β=0.066, t=1.611, p=0.108<0.15) +VN (β=0.238, t=5.814, p=1.25E-

08 < 0.00) + NE (β=0.122, t=3.127, p=1.90E-03 < 0.00) + LT (β=-0.002, 

t=-0.042, p=0.967>0.15+ HY (β=0.155, t=4.434, p=1.20E-05 < 0.00) 

illustrates overall, LT (Light) was not absolutely essential in OJP 

achievement. All other four OJP core factors however were attested 

to be predictors, where all four of them were statistically significant 

using Alpha convention of 85% confidence level. In fact, three of 

the five IVs have p<0.01 at 99% confidence level.  With 5 and 399 

degrees of freedom, the F value was 31.959 and p value of 

significant F = 0.00 illustrated a very outstanding and highly fitting 

regression model for hypothesis testing. The relationship between 

OJP and its predictors TE, VN, NE, LT and HY were accurately 

estimated with linear relationships.  

 

Correlation coefficient between the observed and predicted values 

multiple R=0.535 estimated a moderately positive correlation 

coefficient articulated the core factors of OJP system were 

correlated. The coefficient of multiple determination R2=0.286, 

adj.R2=0.277 illustrated the model was not so straight forward 

explained only 27.7% of variance. There was 72.3% unexplained 

variation in the equation. The MSE mean square error was 0.053 

indicates issues but shrinkage is minimal. It further suggested 

correlation among the OJP’s core factors. This model illustrated the 

regression equation was fitted to the sample it indicated there was 

some limited 'generalizability' (Popay & William, 1998; Morse, 

1999a).  
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Since only Light with (β=-0.002, t=-0.042, p=0.967>0.15 was the core 

factor not statistical significant, an acid test was performed to 

validate criticality of Light by removing it from the multiple 

regression equation. The regression outcome in table 12 illustrates 

the multiple linear regression statistics and ANOVA outcomes of 

the overall data without light as contributor. The outputs where 

multiple R=0.535, R2=0.286, adj. R2=0.279, F (4,400) =40.048, 

MSE=0.053, p=0.00, continue to illustrate the highly fitting 

regression model. The statistical significance of all four factors was 

further strengthening where they are statistically significant using 

Alpha convention at 90% level. The acid test affirmed ‚Light‛ is not 

critical in the OJP prediction.   

 

Study aims to test the significance of all five core factors, which 

include LT. The research hypothesis states that OJP is the result of 



Qualitative and Quantitative Research Review, Vol.3, Issue 2, 2018. 
ISSN No: 2462-1978 

eISSN No:: 2462-2117 

71 
 

the combination of all core factors working in synchronization. The 

acid test has affirmed that OJP prediction without LT has 

improved. 

 

 
 

Statistical Hypothesis 

 

Optimal Job Performance (OJP) statistical hypothesis is to appraise 

must practicing firm vigorously engage into OJP practice to be of 

any statistical significance in delivering sustainable Optimal Job 

Performance using Likert 5-point scale to score and rate the activity 

level of all five core factors. The statistical hypotheses which follow 

research questions  is also applies to each OJP core factor to gauge 

the required level of active practice to support the attainment of 

OJP. 

 

Statistical hypothesis testing allows this project study research to 

perform inferences about industries parameters using data 



Qualitative and Quantitative Research Review, Vol.3, Issue 2, 2018. 
ISSN No: 2462-1978 

eISSN No:: 2462-2117 

72 
 

collected from survey questionnaires. A null hypothesis H0 and an 

alternative hypothesis H1 on population parameters are created 

from the statistics analyzed to determine accept or reject the null 

hypothesis using statistical tests. Null hypothesis is a statement on 

population parameters will always use the operator ‚equality‛. The 

study will also define an alternative hypothesis, denoted by H1 

which will be this study’s conclusion if the experimental test 

indicates that H0 is false.  

 

The statistical hypothesis tests determine to accept or reject the null 

hypothesis based on probability of making a Type I error if results 

would occur less than 5% of the time by simple chance then the 

study reject the null hypothesis. This project sets the level of risk of 

making a Type I Error which is the conventional significance 

level(α) at 5% means that the study is willing to conclude that there 

is a relationship if chance of Type I error is less than 5%. The 

statistical tests let know whether the observed relationship has less 

than a 5% chance of occurring by chance. 

 

Table 13 illustrated higher levels of OJP management practices and 

application are required to be executed with enhanced system and 

adaptability in maintaining sustainable OJP. The table illustrated 

the statistical hypothesis test disclaimed that OJP H0:µ ≤ 2.00 where 

intense participations of OJP across all core factors are not 

necessary.  

 

Used to compare means of a continuous variable in two different 

groups, t Stat (6.210) is greater than the t Critical one-tail (1.6467), 

the result rejects the null hypothesis and fails to reject H1:µ > 2.00. 

The p value = P(T<=t) one-tail with 4.23E-10 <= 0.05 illustrates there 

is sufficient evidence to reject the claim that OJP is the result of a 

combination of strategy, scoring 2 points or less in Likert 5 point 

scale in active application. However, table 13 has illustrated that 

there are mixed performance with VN and HY results failed to 

reject the null hypothesis H0:µ ≤ 2.00. Whereas TE, NE and LT reject 

the null hypothesis and accept H1:µ > 2.00. 
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Overview of OJP Sustainability 

 

Table 14 demonstrates the descriptive statistics of OJP study, 

enables the portrayal and summarization of primary data analyses 

conducted by the study to conclude within the specification 

provided.  
 

Measures of central tendency:  As illustrated in table 14, mean for 

overall data was 2.728 provided the centre of tendency for this 

study. The mean of operations at 2.656 and non operations of 2.757 

further reinforce the centrality of the data distribution. The median 

of the overall data at 2.706 and the mode at 2.706 shows normal 

distribution of OJP’s system. The median of operations data at 

2.647, mode at 2.588 and median of non operations at 2.765 and 

mode of 2.765 indicate distribution that deviate very slightly from 
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the overall data, hence further support the normal distribution of 

OJP’s system. 
 

Measures of spread: The range of the statistics for overall data 

ranges from 1.706 - 3.706, which indicates a moderately wide range. 

As for operations and non operations, the range of the statistics 

ranges from 1.706 to 3.706 and 2.059 to 3.353 respectively. Both 

indicate moderately wide range.Statistics portrays OJP system to be 

covering decently varied settings of background. They signify new 

theories and concepts application to be probable. 
 

The shape of the distribution: Degree of normality of distribution 

is indicated by skewness and kurtosis. Skewness and kurtosis 

illustrate the degree of non normality. The usage of skewness and 

kurtosis to describe distribution was initially applied by Pearson 

(1895), and reviewed by Moors (1986); D’Agostino et al (1990), and 

DeCarlo (1997) (Ho & Yu, 2014). The possible range of skewness is -

1 to +1 (Ho & Yu, 2014), 0 skewness indicates a symmetric 

distribution like the normal distribution. Skewness for overall data 

at -0.246 indicates negative skewness in unimodal distribution 

suggests a relatively extreme negative value. Skewness for 

operations and non operations sub segments at 0.044 and 0.081 

respectively indicates a positive skewness in unimodal distribution, 

which reflects relatively small positive values. The normal 

distribution of data is demonstrated in Table 14. 
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Overview of Research Objectives finding 

Table 15 gives a very detail outcome of research objectives 

 
Overview of Research Questions findings  

The summary of the main research questions outcomes are as 
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illustrated in Table 16 with the statistical results for an overview. 

To establish the statistical significance of OJP system in today’s 

business landscape, the following linear regression model was 

adopted in RQ1: 

OJP=β0+β1TE+ β2VN+β3NE+β4LT+β5HY+ε 

RQ1: Is Optimal Job Performance (OJP) the result of a combination 

of core factors working in synchronization that is TE, VN, NE, LT, 

and HY? 
 

OJP = TE (β=0.066, t=1.611, p=0.108) + VN (β=0.238, t=5.814, p=1.25E-

08 < 0.00) + NE (β=0.122, t=3.127, p=1.90E-03 < 0.00) + LT (β=-0.002, 

t=-0.042, p=0.967) + HY (β=0.155, t=4.434, p=1.20E-05 < 0.00)  
 

The result failed to attest that all core factors working in 

synchronization will deliver OJP, as LT was found to be an 

insignificant contributor towards OJP. 

 

 
Research Conclusion and Discussion 
 

Figure 7 illustrates the relevance tree in providing a simplistic 

roadmap for comprehension of the study. The study intends to 
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further deepen the understanding of OJP in the context of its core 

factors, and the exhaustive lists of questions were essential to the 

definition of OJP via its research outcomes. OJP system touches on 

every level of an organization by optimizing its core factors. New 

insights were gathered from the study to narrow the gap that 

current OJP systems failed to apply appropriately. Guiding 

concepts are formed to provide direction that will enable OJP to be 

the focal point of firm's corporate strategy. This study presents OJP 

as a business component where its relation with its core factors and 

their critical elements should be taken as a whole. Despite that 

previous studies investigated and proved the significance of the 

core factors of OJP in silos, and in various contexts, a portion of 

today’s firm is still ignorant to the critical role that they play in the 

growth and sustainability in their business. The method of 

assessment of evaluation of validity of results for OJP derives from 

theories of psychology and educational assessment, and there is 

extensive literature in these disciplines. The OJP attempts to 

measure the underlying construct and intangible collection of 

abstract concepts and of inferences not instruments. Thus the study 

of OJP is more complex.  

  
 

 
 

Figure 7 Relevance Tree on Optimal Job Performance Research 
 

OJP Practical Gaps 

 

The study has extensively detailed the magnitude of OJP methods 

and implementation gaps. It effectively portrayed the answers to 
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the research questions. The existing effectiveness of OJP were 

demonstrated which revealed the strengths and weaknesses of 

today’s businesses in OJP achievement and sustainability. The 

findings revealed the path to actions for betterment and remedial of 

OJP system in today’s businesses. It demonstrated the management 

boundaries and gaps amongst the five OJP core factors in executing 

OJP implementations and methods in workers commitment 

towards organizations. The OJP practices and applications were 

different in both Operations and Non Operations Job functions. For 

non operations job functions OJP was not the main focal point of 

the respondents. Gaps were too large in non operations job 

function implied a new OJP approach needs to be developed to 

support OJP sustainability. This entails structural changes not 

covered in this study. This has provided the motivation for further 

research in the future. The core factors of OJP failed to predict the 

OJP in the non operations sub segment.  

 

Advance Discussion in OJP Study 

 

This research has attested OJP is a business operations and its 

attributes are required to be considered as a whole system. OJP are 

inclusive of business operations that involves the five core factors 

of OJP. The executions of the OJP system were varied depending on 

the corporate strategy that firms have adopted.  OJP 

implementation requires the emphasis from businesses to be 

executed as effective as possible. The multiple linear regression 

statistics and ANOVA outcomes with Optimal Job Performance 

(OJP) = TE (β=0.066, t=1.611, p=0.108) + VN (β=0.238, t=5.814, 

p=1.25E-08 < 0.00) + NE (β=0.122, t=3.127, p=1.90E-03 < 0.00) + LT 

(β=-0.002, t=-0.042, p=0.967) + HY (β=0.155, t=4.434, p=1.20E-05 < 

0.00) demonstrated TE as strategic factor aligning VN, NE, LT, and 

HY to sustain statistical significant OJP prediction. However LT 

(β=-0.002, t=-0.042, p=0.967) is not a OJP predictor.  As 

demonstrated by the acid test the removal of the statistically 

insignificant LT from the multiple regression model has further 

strengthened the significance of other OJP, indicating that LT is not 

a predictor of OJP. This finding is reinforced by a past research 
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conducted by Akbari et al. (2013) where light was found to be a 

questionable factor in influencing human productivity. 

Furthermore, Hawthorne study (Mayo, 1933) derived that the 

lighting in a workplace is insignificant in stimulating job 

performance. Hence, despite LT being statistically significant in 

isolation, when in combination with other core factors, LT is 

rendered as an insignificant predictor of OJP. The multiple linear 

regression outcomes were effectively backed by the survey 

summaries. The statistics demonstrated the significance of TE in 

strategic aligning all other factors of the OJP system in the OJP 

achievement and sustenance. 

 

RECOMMENDATIONS 

 

Approach to OJP needs to be revised and enhanced for a more 

effective and efficient means of achieving and sustaining OJP. This 

requires structural changes not covered in this project research 

study. It implies that further investigation with different sets of 

variables should be conducted to further the understanding of the 

subject. 

 

CONCLUSION 

 

The premise for the research in OJP has provided an eye-opener for 

many. It is a challenge to design and develop the survey research 

questions, collect data and analyse them to illustrate and identify 

the relationships between current OJP, past research works and this 

study’s desired OJP applications and management system. 

Rationalize OJP to meet market changes requires very serious 

efforts and time in using the research methodology to provide the 

statistics to analyse and synthesize the current perform leading to 

the new proposal. Furthermore, using Malaysia general working 

population as a body of study in analysing OJP has several 

limitations. The wide industries scope with their globalized 

environment, unpredictable and volatile industries are always 

inundated with highly differentiated, seasonal yet short run with 

shortening technologies and products lifecycles. Consequently 
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these have narrowed the gaps of cost-price relationship impacting 

profitability and business continuity. The phenomenon attracted 

many researchers’ interests in diverse perspectives but few come 

close to this OJP study to identify the critical success factors.  

 

Many findings need further research to provide a more in-depth 

investigation. Hope that more OJP management and practices 

researches are conducted to provide a more comprehensive study 

and theories building.  
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