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Abstract

Current organisations face many challenges and changes that have resulted from human and
technological developments in modern society. Human capital is an active component of an
organization's economic value. To benefit from this resource, an effective performance
appraisal system must be designed. Such a system should provide job descriptions for all the
employees. Additionally, it should contain comprehensive data about all employees in the past
and present and determine their capabilities, skills, experience, and level of competence to
identify the extent of their contribution to achieving business goals. Knowing the employee’s
performance level enables management to identify deficiencies in their performance and work.
That can help the management to improve performance by identifying appropriate training
courses so they can perform their tasks efficiently and effectively. It is important for the
organisation to obtain a comprehensive and clear picture of the duties and responsibilities of
all its employees by having job descriptions for all its functions and having all data related to
employees, their abilities, qualifications, and previous experience. This research focuses on the
urgent need for human resources management systems to take advantage of technological
developments using artificial intelligence as a means to achieve the goals of human resource
management in accordance with the vision and mission of the organisation and, more
specifically, in a fast, accurate, and more objective way. The study has been organised into six
phases with regard to developing a performance appraisal system. The study began by
providing job descriptions for all organisational jobs, followed by using computer programmes
to enter all data related to the employees in all roles they previously held and departments they
worked in within the organization. Subsequently, a questionnaire was designed and distributed
to employees in many universities and companies to understand the employees' opinions about
(1) the importance of job descriptions and the performance evaluation form, and (2) the
importance of using Artificial intelligence in the appraisal system. The researcher inserted the
artificial neural network into the applicable performance appraisal system in order to develop
it. The new system has been implemented in the College of Business Administration in Jeddah.
The researcher then conducted personal interviews to explore the views and experiences of
managers after using the advanced system. Most of the opinions, about 80%, were in favour of
using the newly developed human resources management system instead of the previous
system because it showed many added benefits, such as speed, accuracy, and
comprehensiveness of objective information about the employee, in addition to the ease of

making the right decisions.
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Chapter 1 - Introduction

1.1. Introduction

Organizational success and stability in the labour market are considered one of the most
important factors that can affect the employee's performance. Organizations can not expect
employees to perform effectively if they do not know and understand precisely what tasks they
are performing (Mishra, 2010). Therefore, job descriptions have become important for every
job so that the employees are fully aware of everything related to their work in order to perform
it with complete success. The idea of a job description has two sides. The first is for the benefit
of the employee, as he knows the responsibilities and duties he has to perform (Sahoo &
Mishra, 2012). And the second is for the benefit of the organisation to make sure that the
employees will perform their duties as they should in order to achieve their organisational
goals, in addition to using job descriptions as a criterion to measure the employees’
performance levels and take appropriate decisions towards them (Ibid). Because the
organisation aims to raise the efficiency of its performance, it is important to measure the
employees’ performance annually to know their performance level and whether that level
achieves the organisation's objectives or not (Raju & Banerjee, 2017). The organisation has to
know what the causes of the faults are, and how they can change them to adjust them. To keep
pace with the rapid developments in modern technologies, it is necessary for organisations to
use them as much as possible, in a way that suits their activities and to benefit from them
(Bozeman & Corley, 2004). The organisation should use everything that can help to develop
its work activities. For this, the current research focused on making use of artificial intelligence
algorithms to improve and increase the benefits of the performance appraisal system in
organisations (Pandey et al., 2020). The research tested some artificial intelligence software in
the performance appraisal system, such as linear regression, decision trees, and genetic
algorithms, but found that neural networks are the most suitable for a performance appraisal
system (Amiri et al., 2020). The researcher piloted the new performance appraisal system in
the College of Business Administration, and after completing the evaluation, he conducted
personal interviews with the managers who had used the newly developed system. The results
of the analysis of personal interviews showed that managers supported using the new system
instead of the old system because of its advantages such as speed, accuracy, objectivity, and

the ability to take appropriate decisions for the level of employees' performance. These



opinions encouraged the researcher to suggest that the system should be widely applied to other

universities and companies.
1.2. Benefits of Appraisal Systems

According to Yee and Chen (2009), performance appraisal is one of the most critical tasks
performed by human resource management in institutions, particularly in the context of
economic variables that require institutions to determine the level of performance of employees
in order to achieve their objectives. Every organisation must retain the talented in order to
benefit from their contributions to increasing the organisation's production. Additionally, it
must ensure that its employees are satisfied with the performance appraisal system; otherwise,
numerous issues will arise that will jeopardise the organization's goals (Idowu, 2017).

Any performance appraisal system must take into account the possibility of employees
harbouring doubts about it, in order for the evaluation process to run smoothly and achieve its
objectives (Tuytens and Devos, 2012). Organisations use the performance appraisal system

because of its many benefits to the organization and employees, which are as follows:

1. Knowing the level of employee performance (Idowu, 2017).
2. Provide employees with feedback on their performance level (Andreeva et al., 2017).
3. Take appropriate decisions related to employee performance such as (compensation /

bonuses / promotion)

4. Assist higher levels in setting standards and goals commensurate with the
organization’s performance (DeNisi & Murphy, 2017).

Determine the performance that needs development and improvement “Ibid."

Identify the strengths and weaknesses of employees (Cesario & Chambel, 2017).

Determine the distinguished and weak employees (Aminudin et al., 2018).

ol A

The employees understand their performance level, which drives them to self-
improvement and development.

9. Employees will feel satisfied and motivated to perform better than before (Park, 2017).
10. Raise the morale of the employees (Bakker & Demerouti, 2018).

11. The administration sets future plans for employee development.

12. Help to discuss employee performance.

13. Improving communication between managers and subordinates (Bakker & Demerouti,

2018).



14. Achieving fairness among employees to standardize evaluation standards.

15. Supervising managers decision to know their objectivity to employee performance

(Ryu & Hong, 2020).

16. Use clear performance criteria to measure the achievement of goals which can help to

determine the effectiveness of current plans (Abualoush et al., 2018).

17. Helping to plan a career path (Ismail & Rishani, 2018).

18. Helping to plan manpower in proportion to the nature of the organization's work.

1.3. Challenges of Appraisal Systems

Despite the importance of the appraisal system, it is considered emotionally exhausting. Top

management faces many problems due to the employees’ rejection towards the appraisal’s

results. The period after knowing its results will become a difficult period because employees

question the criteria that is used in the evaluation and the objectivity of the evaluator (Ahmad

et al,2019).

There are many problems that can prevent and impede evaluation plans from achieving their

goals effectively, and these problems include the following:

1.
2.
3.

10.
1.

Unclear purpose of the performance appraisal system (Alharbi, 2018).

Too much time wasted in the evaluation process (Nadeem et al.,2020).

Using unclear performance indicators to measure achievement of goals (Madhakomala
et al., 2020).

Poor communication and delay in providing feedback with employees (Brand et al.,
2020).

Focus on measuring employee performance behaviour in a specific period, not for the
whole.

HRM has not linked the performance appraisal system results with the Incentives and
compensation systems.

Limiting the evaluation of a part of the work, not the whole of it.

Confidentiality and non-disclosure of its results (Obisi, 2011).

Resident subjectivity (influenced by aura, leniency or strictness) (Nikpeyma et al.,
2014).

Fear of employee reactions (Obisi, 2011).

The results of the performance appraisal do not motivate the employees because they

feel dissatisfied with the results (Nikpeyma et al., 2014).



12. Link the evaluation to a specific time.
13. Determine a short time for the evaluation, even though the performance evaluation is a
year.

Furthermore, there are numerous concerns and challenges that have not been looked and remain
unresolved, including those relating to gender influence on task units and the impact of existing
instruments for monitoring key performance indicators. Measuring these manually and
alongside those who have used Al would offer more insight on them, notwithstanding their
importance. These are concerns and obstacles that have not been addressed, despite the fact
that Al and the manual tools use in measuring performance are incredibly crucial. Furthermore,
while advancements in Al and the adoption of technology factors goes hand-in hand, the
perspectives of gender on performance evaluation should be being taken into account when
evaluating the impact of performance evaluation by any software system or Al. It is possible
that artificial intelligence will have a significant impact on how employees use their work
engagement in the near future. It is also possible that Al will have an impact on how gender
performance in workplace will be measure in the near future. It's important to point out that the
gender impact is measure by tasks completion through extensive research.
It is possible that other issues, such as how employees will improve their tasks, will hinder the
adoption of Al by employees in the near future. It is possible that employees will experience
stress as a result of the increased burden and responsibility that will be placed on them as a
result of Al implementation, regardless of whether the technology is implemented. The
prevalence of many of these has been identified as being disproportionately high, particularly
when it comes to the factors that prevent employees from achieving success with Al In
addition, the impact of employee engagement on an organization's ability to perform better in
terms of profitability has gone unnoticed in the past, despite its importance. It is possible that
the effect of performing tasks with Al will have a significant impact on the outcome, in a
manner similar to the effect of working with all the necessary resources required to achieve

excellency.
1.4. Motivations

In our contemporary time, societies are experiencing tremendous technological developments.
These developments affect business efficiency and increase production with high quality and
mass production. Therefore, it was necessary for organizations to pay attention to follow-up,
benefit for what suits for them to maintain an excellent position in the market. Camelia and

Oana (2018), saw that one of the most important resources that organizations should focus on

4



is the human. The human resource is the most important resource available to organizations.

The employee is the one who manages and carries out the administrative process as a whole,

which including planning, organizing, directing and implementing (Batisti, 2018). Adding to

that, it is the only component that can be trained and developed both externally and

independently. In addition to that, he is the only one who uses guided feelings to choose

between the many available alternatives, so it was necessary to pay attention to them and work

on developing them to ensure the success of the organization in achieving its goals.

This study focuses on the importance of using artificial intelligence in the performance

evaluation system to capitalise on its advantages such as speed, objective accuracy, the ability

to verify information and its presence in one place to facilitate the process of making decisions

with infinite accuracy. This accuracy will lead to determining employee levels, so that

management can take motivational methods, whether they are positive, encouraging or

negative deterrent.

The motivation for this study is the following:

e Clarify the importance of the job description system for employees to know their
responsibilities and duties (Fulbright, 2020).

e Use job description as one of the important criteria for measuring the employee
performance level.

e C(larify the importance of the performance appraisal system to determine performance
levels and knowing the strengths and weaknesses of employees (Lesener, 2019).

e Draw the attention of organizations and companies to take advantage of modern
technologies to develop their systems and functions.

e Distinguishing between the readiness challenges of implementing Al to boost employee
performance and the actual challenges.

e Use the job requirements and duties imposed by management to highlight how AI will
Improved productivity and accountability for employees

e Use practical experience to demonstrate the importance, benefits, and impact of the Al
software which has been used in performance appraisal system.

e Experiment the new performance appraisal system through the experience of its
implementation and then taking the managers' opinions about its effectiveness after relying
on Artificial Neural Network to prove its effects in developing and improving the system

(McGill & Perona, 2017).



1.5. Aim and Objectives

The aim of this study is to help the HRM to achieve its goals by using artificial intelligence to

develop the employees’ performance according to the work requirements specified in the job

description and the new responsibilities that have been added for the employees by their

managers to achieve the organizational goals. To achieve this goal, we must define the other

sub-objectives to be achieved in order to achieve the main objective:

1.
2.

Obtain an accurate and developed job description for all functions of the organization.
Availability of basic business information, the sequential steps in the required work
procedures during the performance of their responsibilities in the job.

A fair and objective performance appraisal that includes all data which has related to
employees in terms of their capabilities, skills and general behaviour.

Provide information on all training programs that cover all employee needs and help
to develop their performance.

Identify deficiencies in employee performance and work to improve and develop
them by choosing the appropriate training programs for them.

Determine the problems that may hinder the maximum use of the proposed program
for human resources management and work to find suitable solutions.

Assist human resources management in implementing the proposed program and
enabling it to benefit from it to the maximum extent possible

Clarify the importance and advantages of using the performance appraisal system and

work to expand its use between organizations and companies.

1.6. Contributions to Knowledge

The researcher believes that any study that has been discussed and obtained a PhD has added

a contribution to the research in some way. The researcher sees that his study contributed to

the research through the following:

e Although there are general rules and foundations for research that must be followed, every

researcher has his own way of dealing with these foundations that depends on his

experiences, abilities and skills. Therefore, my research must have a contribution that

differs from other research in some way.

e Data and information are available to everyone, but each researcher has a special flaw in

dealing with this information and data to serve the ideas and goals of his research.



e Finally, this contribution is the clearest and most powerful one. All researchers have studied
the relationship between effects on performance and have produced results which became
known to researchers. This research includes all the important influencing employee’s
performance. Without a job description, organizations will not be able to have the expected
effect on employee’s performance.

The only way to guarantee maximum impact is to have a job description. The employee will

not achieve the highest degree of performance, regardless of his capabilities and skills, and the

positive effects which are available, unless he knows his duties and job responsibilities until he

performs them successfully.
1.7. Research Methodology

Lee et al. (2017) expressed that the research methodology is the investigation of a problem or
phenomenon in order to find a solution to it in structured and specific ways, and these methods
lead to an increase in understanding through the interrelated processes in a scientific way to
collect, analyse and interpret information (Newman, 2006).

In this study, the researcher used a quantitative approach based on collecting information by
means of a questionnaire. The questionnaire is the most powerful research tool used in
collecting quantitative data and it usually consists of short questions carefully formulated to fit
the researcher's data needs. After unpacking the data, the researcher used mathematical and
statistical methods to obtain unified and specific results. The researcher also analysed the
statistical data in an objective and neutral manner and did not rely on the explanatory method
that may be affected by the subjectivity of the researcher when interpreting results in order to

achieve research ethics (Melnikovas, 2018).
1.8. Thesis Outline

This thesis consists of seven chapters and is organized as follows:

Chapter 1: This chapter contains a brief introduction to the study and a review of the
importance of the performance appraisal system with the identification of the problems it faces,
whether in design or implementation, and the goals and objectives of using artificial
intelligence in developing the performance appraisal system were discussed. This chapter
includes a brief description of the research methodology, contributions, and the thesis contents.
Chapter 2: This chapter is focused on proving the importance of job descriptions on employee
performance, in order to be used in a performance appraisal program in addition to using Al

tools developments. The chapter begins by presenting most of the factors which affect the



employee's performance based on the job description. In addition, the factors affecting the
employees’ performance, namely motivation and job satisfaction. Such factors can only
achieve their highest impact rate in the presence of job description. In other words, the effect
of these factors will not work if the employee does not know his responsibilities and the duties

of his job.

Chapter 3: This chapter focuses on the research methodology which focuses on the philosophy
espoused by the researcher on the importance of artificial intelligence for the development of
a performance appraisal system. Aspects of the system design are given particular attention
aiming to achieve a valid conclusion. The method includes a hypotheses formulated to collect
information related to the research problem. The information is gathered using a questionnaire
that has been checked and validated to determine its usability. Finally, this chapter discusses
mathematical and statistical methods used in analysing the data and interpreting the results
objectively.

Chapter 4: This chapter includes survey questionnaire data collection and analysis. The data
is analysed using SPSS program in order to evaluate the usefulness of artificial intelligence in
human resources management, in particular job descriptions and performance appraisal.

The data analysis is performed to establish the sample’s demographics, background

characteristics, and the variable frequencies. The study is focused on the following factors:

e Monitoring the objectivity of the manager's decisions related to the employee's
performance

e Using descriptive statistics to show respondents' views on the factors extracted.

e Pearson’s correlation coefficient was used to show whether a linear correlation has been
found between the various scales. The result has been showed that all dimensions were
positively and significantly correlated with each other, which meant there was a consistency

in scores between all scales related to attitudes.

e The researcher also has used linear regression to determine the relationships between
variables to confirm the correctness of the hypotheses. The results of the linear regression
analyses have confirmed the nine hypotheses which have been put by the researcher.

Chapter 5: This chapter is dedicated to the appraisal system design and implementation.

Detains are given of the system’s components and its database. It also gives details of the

system usability and ultimately how the system can support the utilisation of artificial

intelligence.



The performance appraisal system is a collection of web pages that can be accessed through a
browser with the following specifications:

e System users are system administrators / managers / employees.

e The database contains information about the company, job description, job
responsibilities/duties, skills, employee information, employee previous experience,
previous training, employee evaluation in the previous years, attendance, employee
assessment history, employee’s issues, complaints against employees, training

programmes, task actions, and employee reports.

e The system is designed to be home pages that contain information about the job description,
employees, employee evaluation, and proposed actions by management based on

evaluation results.

Chapter 6: This chapter explains the performance appraisal program which has been

developed using a Neural Network algorithm. The work is divided into three stages:

e Stage 1: Examined modelling algorithms such as linear regression, genetic algorithms,
decision trees and neural networks. The accuracy of the aforementioned algorithms has

been compared and the neural network algorithm has been selected due to its advantages.

® Stage 2: The developed neural network model is integrated into the appraisal system based
on 28 performance evaluation elements. The algorithm can evaluate the employee’s
performance and identify if training is required for a particular task.

Stage 3: The developed system is evaluated by using personal interviews with 10 managers

who applied it in their departments, and then the evaluation results were analysed to find out

their views of its quality compared to the previous system.

Chapter 7: The final chapter of this thesis concludes the work on how to work with the

developed program including artificial intelligence/performance evaluation and job

description/work procedures. The chapter also gives possible direction for future work.



Chapter 2 - Literature Review

2.1. Introduction

Most organizations emphasize that performance development depends on motivations and

training and programs which are offered by the organization. However, many factors affect the

performance positively or negatively, but unfortunately, they have not been given proper

attention by the organization. The researcher, when studying previous research, will divide the

factors which influence performance into three types of influences, the internal influences

emanating from the individuals, the external influences coming from the organizational

environment, and the duple influences that can be considered as external and internal at the

same time as shown in Figure 2.1.

In the research phase, the researcher noted that most of the research conducted were not limited

to study the relationship between the independent variable and the dependent variable but

added another variable that mediates the two relations to give indirect results between them.

Duple Affect Influence

Motivation and Job Satisfaction

External Influences

Environment, Policies, Training
Empowerment, Stresses, Promotion,
leadership, conflict, Competition,
Engagement, Performance Appraisal, Job
Descriptions Work procedures, Artificial
Intelligence.

Il

Job Performance

|
\—

Internal influences

Values and Ethic ,Specialization,
Experiences, Citizenship,
Achievement

Figure 2.1 Internal, external and double factors that affect job performance.

The Internal Influences: are composed of Values and Ethics, Specialization, Job experience,

Citizenship, Organizational and Achievement as shown in Figure 2.2.
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Achievement Values and Ethics

N L

Job Performance .
Specialization — l— Experiences

Citizenship

Figure 2.2. The internal factors affecting Job performance.

The External Influences: organizational environment, organizational policies, organizational
empowerment, job stresses, training, subjective well-being, promotion, leadership, conflict,
competence, job engagement, performance appraisal, job descriptions, Artificial Intelligence

as shown in Figure 2.3.

Conflict Training Stress
Promotion A ) Environment
Competence Job Descriptions
Engagement Job Performance Empowerment
Leadership Policies
Work Performance Artificial
procedures | | Appraisal || Intelligence

Figure 2.3 The external factors affecting Job performance.

The Double Effect Influence: Motivation and Job Satisfaction, both of which are either
internal or external influence. They have a dual effect internally and externally. The employee
can be motivated to work internally with values and sense loyalty and belonging to his
organization, and motivated by duty, feeling the importance of commitment to achieve the
goals of his work and excellent performance. Also, he may be motivated externally stimulated
by the organizational culture and its policies. Also, he can be guided by organizational

leadership for optimal performance. He can as well be stimulated by fear of evaluation or
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conflicts within work, peer competition as well as training. Besides participation plays a role
in motivating the employee to perform well. On the other hand, the employee may feel satisfied
with internal motives such as values, loyalty, belonging, achievement and externally such as
promotion, the of results evaluation, victory over a colleague or competition as shown in Figure

2.4.

Job Performance

Job satisfaction

Figure 2.4 The double affect factors which affect the job performance.
2.2. Literature Review

Many factors or concepts have been carried out in many studies to determine the extent of their
impact on performance, whether directly or indirectly. Those studies have focused on
everything that can affect individuals and groups to push them to take specific behaviour that
affects their performance for their work tasks and thus to achieve organizational goals. To
review the background of these factors, the researcher will review them in groups which are an

internal, external, and bilateral effect as follows:
2.2.1 Internal Influences

Values and Ethics: have a significant role in encouraging or deterring a performance (Al-
Mahasneh, 2011). Their impact is a real and sustained motivation. This power is derived from
within individuals and cannot be easily manipulated or altered. This is because it is based on
cumulative events that have led to concepts which are difficult to change. Organizations cannot
oblige employees to have specific values if they are not present (Sparrow, Chadrakumara &
Perera, 2010). Paine and Organ (2000) has stressed that when human resources in any
organization have strong values, this will reflect on their work performance; this can create
significant competitive advantages for the organization among others (Dugguh & Dennis,
2014). A study was conducted to find out the impact of work values and ethics on citizenship
and performance of tasks in Local and Foreign Invested Firms. It has shown that Values, work
norms, work ethics, and intrinsic values with their driving force, influence citizenship and job

performance (Sparrow, Chadrakumara & Perera, 2010).
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Specialization: based on Tucker’s (2017) article which referred to the importance of
specialization to the organization and as well as to the employees, he argues that specialization
in a specific field leads to experience and excellence. When employees become specialized in
performing specific tasks, this can lead to increased productivity and revenues in the
organization, especially in the era that is characterized by advanced technological and
technological progress. Also, specialization facilitates the process of identifying the required
skills. Therefore, we can quickly determine the appropriate training program. Unfortunately,
there are some disadvantages related to specialization, which may negatively affect
performance.

Specialization is characterized by repetition that causes boredom to the employee, then
dissatisfaction which leads him to lose interest in work, which affects the performance.
Besides, specialists always feel that they do not need training, which may lose them
development in their field. On the other hand, for their narrow specialization, they may feel
that they are not doing important work. They perform part of all but not all work procedures
and thus do not feel like others. Also, when the specialist is absent, and there is no one doing
his job for lack of specialization, the work performance of the organization will be effected
(Somers & Birnbaum, 2000). Adebayo et al. (2015), in their study on the strength and
weakness of the division of labour and the functional specialization of the staff at the University
of Nigeria Library, have found that although specialization would facilitate and accelerate work
which enhances their jobs, it could be stressful and boring. But as their production increases,
they will feel satisfied, and this feeling may reduce their boredom. Therefore, organizations
should rely on the idea of job rotation to avoid their employees feeling bored

This feeling can change if they start to feel that they are productive and comfortable. This way
will make them feel satisfaction with their work. There is a high probability that feelings of
satisfaction will not only reduce the likelihood of employees leaving their work, but it also will
increase their productivity. In order to avoid the feeling of fatigue, boredom and exhaustion
due to careful specialization, Organizations must rely on the idea of rotation.

Job Experience: Hunter’s (1983) findings from his study of the causal effect of experience on
knowledge and ability to perform showed that experience had a direct and significant impact
on knowledge and had a direct and less effective impact on performance. Since performance
does not only depend on experience, but also relies on the desire to perform; the employee may
be an expert at work, but there are other factors that affect his desire, so he does not provide all
his knowledge. The employee’s effects on performance were indirectly influenced by his

impact on knowledge which had a substantial impact on performance. In another study

13



conducted to determine the relationship between job experience and job performance, it was
found that the relationship between them was moderated by two variables: length of experience
and job complexity (Schmidt, Hunter and Outerbridge,1986). The result was that there was a
definite relationship between job experience and job performance for all levels of experience
required in jobs, whether involved or not. Dokko, Wilk and Rothbard (2009) see that
organizations prefer employees who have previous experience in similar businesses because
they expect to transfer their different prior knowledge directly to improve the organization's
performance (Rynes, Orlitzky & Bretz, 1997).

Citizenship: Al-Mahasneh (2015), in his study exploring the impact of organizational
citizenship behaviour on job performance in the greater Amman municipality, found that
organizational justice, job satisfaction, and organizational commitment have a positive effect
on motivating the organizational citizenship behaviour, while job satisfaction and
organizational commitment act as mediating Variables between the organizational justice and
organizational citizenship behaviour. This means that there is no direct impact on justice and
organizational citizenship behaviour. Also, job satisfaction has a positive relationship with a
job commitment. He also has defended that there are five standard styles of behaviours related
to organizational citizenship behaviour, such as altruism, courtesy, sportsmanship,
conscientiousness, civic virtue, and peacekeeping and cheerleading. Those styles can affect the
job performance positively (Podsakoff et al., 2009). Mallick (2015) in her article has tried to
define the relationship between organizational citizenship behaviour and organizational
performance. The study found that organizational citizenship behaviour has an essential
relationship with job performance. Moreover, that altruistic dimension has a strong relationship
to job performance, while the dimension of civic virtue has no importance. Also, it was found
that human resources management practices can affect the level of the relationship between
organizational citizenship behaviour and job performance negatively or positively. This means
that organizational citizenship behaviour, organizational justice, job satisfaction, and
organizational commitment have a relationship to performance.

Achievement: In a study conducted to determine the relationship between the self-motivation
for achievement and job performance and satisfaction, it was found that the relationship
between the motivation for achievement and the performance is stronger than its relationship
with satisfaction. Also, it was found that employees who have self-stimulation do not need
external incentives to work like others (Aloysiu & Christy, 2012). Rabideau (2005) discussed
that achievement motives consist of the need for accomplishment and the fear of failure. A

performance-approach goal is to achieve efficiency as determined by others. A performance-
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avoidance goal is to avoid inefficiency as considered by others. A mastery goal is to focus on
developing the efficiency itself in job performance. Also, it has been shown that achievement
motives (need for achievement, fear of failure) have an indirect effect on achievement, but the
achievement objectives have a direct impact on achievement and thus on performance (Elliot,
McGregor & Gable, 1999). Based on Roney and O’Connor (2008) study which examined the
relationship between achievement objectives and specific aspects of target goals (goal
difficulty / expectancy, framing), with performance as predictors of academic performance.
The result has shown that both a performance- approach and mastery had a positive relationship
with performance through the goal difficulty which predicts a better performance, while
performance-avoid has a negative relationship with performance through negative framing as
mediated factor. This has meant that there was an undirected relationship between achievement

goals and performance.
2.2.2 The external influences

Organizational environment: Jayaweera (2015) conducted a study on hotels in England to
examine the relationship between environmental factors of work (physical, psychological and
social) and job performance and work motivation. The consequence indicated that the work
motivation mediates the relationship between the organizational environment and performance.
Based on this relationship, we can predict job performance, particularly in the case of employee
enthusiasm to achieve the goals. Because in this situation, he was motivated by internal motives
that may mitigate the impact of the undesirable environment and make it possible that some of
its objectives may be achieved by achieving the objectives of the organization. Other research
has connected working conditions and job performance (Fine & Kobrick, 1978; Mohapatra &
Srivastava, 2003; Naharuddin & Sadegi, 2013; Brill, Margulis & Konar, 1985; Chandrasekar,
2011; Doldenand Ward, 1986; Davis, 1984; Vischer, 2008). It shows that physical and
psychosocial factors will guide to increase performance (Buhter, 1997; Chandrasekar, 2011).
Oswald (2012) discusses the link between working environment on worker performance at
reproductive and child health care providers in Tarime district. The study discovers that the
work environment has a negative influence on performance level of employees, especially
when there is a lack of work building equipment and medicines. Employees realize that work
requirements are not available and no matter how much effort they make, there will be no
production (drugs) to achieve the main goal. Samson, Waiganjo & Koima (2015), in their study
conducted to determine the impact of workplace environment on employee performance,

showed that physical factors (office planning and design) were found to have no impact on the
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job performance. It was because they saw office design planning as a luxury rather than a
necessity that affects their feelings or job performance.

That was as a result of the fact that they considered these factors as luxuries, and they would
not have a significant impact on their feelings or their job performance. However, there was a
significant influence of psychological balance factors (harmony, social support of officials) as
it supports the feelings of workers and makes the working environment a social environment
with strong human relations with positive emotions. On the other hand, the physical,
psychological and social impact was moderate
Organizational Policies: Katou and Budhwar (2007) have looked to find the impact of human
resources management policies on organizational performance in Greek Manufacturing Firms.
The summary of the results was that organization has to use an ideal set of management
practices that will yield tremendous results in all circumstances. The majority of these studies
(Bamberger & Meshoulam, 2000; Boxall & Purcell, 2003; Hughes, 2002; Gerhart & Fang,
2005) concentrate on the human resources management policies which are related to
recruitment, training, promotion, incentives, benefits, participation, health and safety have
positively affected organizational performance. Huselid and Becker (1996), have seen that
there was a causal relationship which means that human resource policies affect organizational
performance. However, Gerhart (1999)believes the idea that the opposite is true. Shi and
Konrad (2017), have looked for whether there is a causal relationship between high-
performance worksystems and organizational performance. The result showed that there were
binary effects between the two factors. High-performance worksystems affect organizational
performance and performance result provides data and resources that need support and change
from the between high-performance worksystems. When they study the causality between
human resource policies, practice and performance, they found that previous practices
contributed positively to subsequent productivity and vice versa.

Organizational Empowerment: Poorsafaei and Alimir (2014), mention that empowerment is
to give authority to employees so that they can perform their work freely and confidently. They
will succeed in their tasks and working hard to develop the organization. When managers
support their subordinates, they will be spreading a culture of supporting among all
organizations which facilitates achieving competitive advantage (Lech & Folton, 2008). The
finding showed that there was an appositive interaction between individual characteristics and
employee empowerment, also between the organizational culture and employee empowerment.
Also, there was an appositive contact between job skills and employee empowerment, but there

was no relationship between the organizational structure and employee’s empowerment.
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According to Demirci and Erbag(2010), empowerment is the official power derived from the
managers to subordinates to make a valid decision and responsibility for the results of their
work. This responsibility leads to achieving the goals of the organization. In addition to that, it
helps them to learn new skills that help to develop and improve the work performance.
Empowerment leads to continuous improvement and staff satisfaction. Some negative
behaviours may arise from managers as a reaction to confronting their subordinates or
employees who refuse to accept more significant responsibilities and prefer not to cooperate
with colleagues, which negatively affects organizational performance. Tickner (2010), has
examined in his thesis the effect of empowerment strategy on job performance in the public
sector. The result has proved that empowerment has helped to improve staff performance, and
other functions within the organization should facilitate such improvements. Jeffery and
Farooq (2015), in their article, have discussed the effect of job burnout as a mediating factor in
the relationship between structural empowerment, organizational citizenship behaviour and job
performance at four banks in the public and private sectors. They have explained that there is
a healthy relationship between structural empowerment, organizational citizenship behaviour,
and job performance. It also has been demonstrated that job burnout strongly correlates
structural empowerment with functional performance. Also, organizational citizenship weakly
mediates the two relationships.

Job Stress: Abu Al-Rub (2004), has explained the relationship between Job Stress, Job
Performance, and Social Support from colleagues among hospital nurses and the impact of
social support from colleagues on performance stress. The results indicate that social support
from colleagues leads to reduced work stress for the reason that the employee's sense that
colleagues around him appreciate his position support him and stand beside him, which leads
to higher performance. Plus, those who are under pressure will be at a low level of performance
for not focusing on their task. As a result, the supportive nurses will perform better than others.
Nawazand Ansari (2017) have investigated the relationship between job stresses on job
performance with perceived organizational support as a moderator. The finding of this study
was that the assistance of perceived organizational support reduced job stress. Likewise,
employees with significant organizational support, despite their job stress, performed their
work and other tasks too. Whitfield and Cachia (2018) conducted interviews to find out the
impact of work pressure on staff performance. The responses have focused on stressful
situations that caused mistakes in work. A negative staff relationship leads to stress, but the
supportive relationship will relieve stress. Stress leads to the pressure that negatively affects

performance.
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Training: Elnaga and Imran (2013) studied the influence of training on employee performance.
The study points out that continuous training which is provided by the organization on a regular
basis is significant to develop and improve staff performance. Training programs must be
defined based on actual needs. Aswell, training has an active role in enhancing new and current
employees to get a promotion in the future. Effective training develops employee’s abilities,
skills, knowledge, so it has a positive impact on performance. Nassazi (2013) has found that
the company's policy required training for all staff to avoid confronting employee resistance to
employees who have been trained.

Colleagues who have not been trained will try to impede the use of skills and information
obtained by the trainee, so they gave the opportunity to develop everyone, resulting in
improved staff performance. Another study determined the impact of training on employee
performance of district five administration offices, Bole Sub-City, Addis Ababa, Ethiopia. The
results were that the training had a positive effect on employee performance, but there was a
weakness in the identification of employee needs and the presence of skills for both trainers
and trainees, as well as weak evaluation criteria (Asfaw, Argaw & Bayissa, 2015). Another
study assessed the impact of training and development on staff performance in selected
branches of the Agricultural Development Bank. It showed that systematic training, in line with
the organization's culture, is a guarantee for the development of employees’ performance and
for achieving their goals and objectives. (However, the training has provided continuous
methodological organization to be utilized, and the budget for training has not been utilized by
the employees (Nguah & Asare, 2015).

Promotion: Castillo et al. (2017) illustrated that although each level in the organization has
unique criteria which must be met by the employee to be promoted, there are common standards
among all levels such as personal traits, job satisfaction, experience and performance’s skills.
The employee will not be promoted if these standards are not met because the organization has
identified job performance as one of the most critical factors for promotion. The best period of
positive performance is the pre-upgrade time in which staff are working hard and try to develop
their performance to ensure that they get promoted. After the promotion of a staff member,
they may find negative behaviours or periods of running out of work. Peter (2014) has indicated
in his study, that promotion in Dar Es Salaam City Council has a positive impact on staff and
organizational performance as a whole. The researcher has pointed out that promotion
stimulates a good performance and good relations among colleagues. Also, Mustapha and
Zakaria (2013) have viewed the effect of promotion on job satisfaction among academics in

higher public institutions in Malaysia. They have found that there was a definite relationship
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between promotion and job satisfaction. Because job satisfaction is related to mental and
physical well-being, it also positively affects performance (Spector, 1997).

In contrast, sometimes promotion hurts employee’s performance because when employees
know that there is the probability of promotion, and they are provided with relative
performance, they will improve their current job performance. The employee who is selected
based on best current performance, unfortunately, would not be suitable for the next job and
his performance would be less than before. In addition to that, employees who were not
promoted would also have lower performance, because they feel the promotion system is unfair
(Chan, 2017).

Leadership: Nguyen et al. (2017), in their study about the effect of transformational -
leadership style and management control system on managerial performance, found that a
transformational-leadership style is favourable. In addition, it was found that it has direct but
inconclusive impact on administrative performance system, and the use of accounting
information and performance-measurement system. According to a study conducted by
Montano et al. (2017) to explore the relation between the different kinds of leadership with
functional and mental performance. The study discovered that (relations-oriented leadership,
task-oriented leadership, transformational leadership, and distinct interaction between leader
and follower, transformational leadership) have a positive relationship with job performance
and mental health such as, well-being, psychological functioning, stress, burnout, and health
complaints.

On the other hand, destructive leadership showed opposed relation with mental health which
acts as a mediator between leadership and job performance. Another study conducted by
Ogbonna and Harris (2000) has given different results to the influence of leadership on
performance. The leadership style is linked indirectly to a performance by mediating the
relationship to organizational culture.

Bello (2012) has discussed the power of characteristics and the impact of ethical leadership on
work performance. He has focused on trust and commitment to have a clear understanding of
this relation. He has made recommendations inspired by the guidance of many corporate
leaders in managing ethical issues (Collins, 2010; Trevino & Brown, 2004, Upadhyay & Singh,
2010). As such, leaders must be responsible for the ethics of work in the organization and
ensure presence of a strong moral culture in the workplace, with emphasis on the participation
of all staff in ethics training programs. He has to reward the moral behaviour of the productive

workers, since incentives will cause complacency, in addition to the fact that morality itself is
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used as an incentive and motivation especially when it represents a general culture of the
organization. These leadership characteristics can positively affect the performance of work.
Conflict: Jehnand Mannix (2001) identified models of group conflict during project
implementation time. Its summery is that conflict is a continuous process of change, rather than
astatic event (Coser, 1970; Deutsch, 1969). It maybe affects individual's performance
positively if the conflict is with tasks not with relationships, and to be in the middle of the
activity period, so they can discuss the new perspectives for the implementation of tasks, with
a little pressure associated with the end of the project completion period.

The conflict will not negatively affect the group performance if its members have similar values
and have mutual trust and respect with open discussion during the intermediate stages of project
implementation. In contrast, a negative impact on performance will be as a result of the conflict
of tasks starting from the beginning of the project and continues to be higher before the end of
the project. In this case, the conflict will not be useful, and it becomes destructive to job
performance because workers will waste their time discussing conflicts, and try to win over
other parties, which affects their performance and achievement of the work goals (Jehn, 1997).
Peterson and Behfar (2003) in their investigation have found that most of the previous studies
have focused on the level of performance which varies by the level of conflict, but they have
not discussed another possibility that conflict is a reaction to feedback on the performance of
the previous group. Also, contrary information about the previous group performance increases
career and relationships conflict, while the group which is characterized by confidence among
its members, will have no conflict in their relations.

Competition: A study was conducted by Cooke (2010) on golfers to clarify the impact of
competition on their performance. The result was that the competitive pressure during the game
increased their energy, which helped to improve their performance to win the game. Yip,
Schweitze and Nurmohamed (2018) in their article have discussed that lousy speech affects the
behaviour of competition. It encourages performance efforts, but rough work in cooperation is
detrimental to performance. Also, they have found that lousy speech can encourage immoral
behaviour and prevent creative performance. Murayama and Elliot (2012) have found that there
is no agreement on the relationship between competition and performance, and whether it has
an impact that helps or hinders performance. There are those who see it as positive and useful
to strengthen performance such as Scottish philosopher and economist Adam Smith
(1776/1937), and there are those who see it hinder performance like Thomas Hobbes
(1651/1994). In the end, the researchers see competition as not entirely beneficial and not

entirely detrimental to performance.
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Job Engagement: Wellins, Bernthal and Phelps (2005) have discussed the importance of
engagement and its impact on performance. Also, engagement is an initiative from top to
bottom leaders who understand a fertile environment full of enthusiasm, trust, and loyalty.
Rich, Lepine and Crawford (2010) have shown that engagement plays a role in the
interrelationships between antecedents "value congruence, perceived organizational support,
and core self-evaluations" and the two dimensions of performance which are task performance,
organizational citizenship behaviour).This role is more comprehensive than research using
familiar concepts such as job involvement, job satisfaction, or core self-evaluations because it
depends on a relatively narrow view of the self. Thus, we can say that an employee, when
engaged in the work, invests his cognitive, emotional and physical abilities in the performance
of their roles, this investment will be more evident in the performance of the task and behaviour
of organizational citizenship behaviour. But on the other hand, an employee needs to be
commanded or encouraged by his superiors in order to share his colleagues in their work or
work extra time. Anthony-McMann et al. (2017) have argued the relationship between
engagement and workplace stress and burnout. They have given a different result than was
thought about the importance and benefits of job engagement on job performance Kahn (1990).
They have discovered that job engagement has negative relations with the burnout and stress.
Because the burnout and stress have an effect as a mediator between job engagement and job
performance. Unfortunately, job engagement will not give the same results as previously
expected. The employee may be interested in participating, but the pressures of work and the
physical and psychological exhaustion are more severe than the participant desire. The
discussion concluded that engagement is not a generalized term or a comprehensive concept.
In addition to that, it benefits as organizational phenomenon depends on the clarity of purpose
and accuracy in the selection of the measures which are used to determine its actual effects.

Performance Appraisal: Ochoa et al. (2012) have viewed the factors Influencing Employee
Performance Appraisal System. They found that there are five factors have a positive impact
on Performance Appraisal System which are implementation process, interpersonal
relationships, rate accuracy, informational factors, and employee attitudes. They have found
that implementation process has a higher impact on the Performance Appraisal System than
other factors. If management is concerned about these factors, Performance Appraisal System
will become an effective means to influence job performance. Khan (2013) has discussed how
the performance appraisal system role can be a motivation tool for employee’s future
performance. He has given some suggestions on the effectiveness of the evaluation. It can be

summarized that It clarified the importance of dependence of performance appraisal on the

21



existence of a job description as a criterion for knowledge job descriptions to know precisely
the duties and responsibilities of the employee and what are the abilities and skills necessary
to perform the job successfully. There should be regular review of job descriptions, job design
and the work environment based on the performance evaluation. New methods of evaluation
involving all staff should be used without exception. Financial as well as non-financial
incentives have to link to the evaluation system. It is also necessary that training programs
depend on the results of the evaluation system. Finally, it is very important to discuss the results
of the evaluation with the employee to see his opinion. Based on Igbal et al. (2013), in their
study discussing the influence of performance appraisal on employee’s performance involving
the Moderating Role of Motivation, found that because employees are the most critical
resource, Therefore, they must be developed and improved in order to achieve the
organizational objectives. and therefore, Human Resource Management through managers
must measure their performance annually to ensure their efficiency. The lack of resident’s skills
will negatively affect the outcome of the evaluation of performance and lose its impact on
employees.

Job descriptions:

The term "job description" refers to written descriptions of a particular job, that describe the
general tasks involved on all the related duties and responsibilities in a statement that outlines
the specifics working conditions of the position in question (Frost S. (2019). Making an initial
job analysis is standard procedure before beginning to write a job description. This stage
involves analysing all of the tasks and their respective resources required in order for the tasks
to be completed. Generally, job description gives information about how the job is organised
in terms of what the job entails. It also reveals the necessary qualifications or skills as well as
the resources required for the job. However, while most job descriptions are written in a way
that tells you about the job, some are just lists of skills. A lot of the time, in job description, the
statement focus about what the organization want and don't think about what could happen.
This focuses on the person's skills and the needs of the company.

Pato (2013) has explained the importance of job description, the importance of their use to
prevent operational and administrative problems of the organization. He has mentioned the
importance of obtaining seven elements in job descriptions, which are: job activities,
rationality, and realistic goal, unimplemented tasks and other tasks that will be implemented in
the future without unexaggerated or underestimate their importance, with clarity, and

determining the appropriate cost for preparation and use.
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The availability of those items will lead to ensuring the placement of the right man in place,
specialization, status, time cost and the right employer which means the competitiveness of the
organization. Banerjee (2017) has evaluated the role of the job description in locating the
employee performance mainly in some selected manufacturing organizations in the city of
Pune, India. Her evaluation summarizes that the unclear description of the functions led to poor
performance of the employees at all organizational levels. Because staff were not known what
was expected of them to perform, they were dissatisfied. Moreover, the organization has not
evaluated their performance as it is expected by comparing their performance to what is
described in job descriptions. All these aspects negatively affected the worker’s performance
and productivity.

Harju, Hakanen and Schaufeli (2016) have asked how employees can prevent job boredom and
promote an advanced engagement that will maintain the well-being of the job crafting. They
also have asked if structural resources and social resources have a role in job formulation, and
challenges. Structural resources include diversity of tasks, opportunities to develop new skills
or processes, and independence. Social resources include social support, supervisory training,
and feedback. Can the organization's resources be used to select new, better tools or methods
for performance? And can those in charge of job descriptions predict ways that are less boring
for employees so that they are more motivated to participate? Also, other results showed, that
the fear of job boredom and the desire for work engagement will call for an increase in job
crafting, and as well to other functions, so this in the long term will cause an accumulation of
resources at all jobs. Finally, to obtain a good job description, the organization should think
about how to reduce boredom; encourage job engagement, and well-being in the work
environment in order to raise the performance efficiency and work productivity (George, 2009;
Game, 2007; Barbalet, 1999)

Jacobson, Trojanowski and Dewa (2012), in their article, have described how the appropriate
job description helps the organization in getting the right staff in the selection process to choose
the best applicants who have all the conditions required in the job description. Also, that will
help the employee to know their role which is required and expected from them accurately.
Knowing that will facilitate tasks to be done successfully. The job description is essential for
all administrative processes. Organizations post it to media to attract candidates, then use the
descriptions as questions to identify the best candidates and refer to the terms of appropriate
skills, abilities, and behaviour. When the employee discharges his daily work, he uses his job
description to know his duties and responsibilities accurately as the organization wants. On the

other hand, it is used in performance appraisal processes to compare his performance with what
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is specified in the job description. The organization by developing accurate job descriptions for
all its functions, employees will know how to perform their jobs exactly as the organization
expects

Any decisions regarding training and development, or even dismissal, will not be surprising to
any employee, because it was based on policies and procedures that are clear to all. In short,
the job description is also necessary and essential for the activities of the organization. It also
represents the backbone of the employee based on the job description. employee is selected
and the procedures for performing his work are determined, and each of his performance
evaluation, promotion or punishment is based on the extent of his commitment to the job

description (Rohr, 2016).

Work Procedures: Brodbeck (2002) defined a business process as an organizational design
statement written by the organization to define the sequence of work steps and the employees
involved in its completion and their respective work. There are different types of procedures
from one job to another and there are special procedures for employees, organization, written

and unwritten procedures

e Written procedures are formal and must be detailed in the Procedures Manual (Schlager,
2005).

e Unwritten procedures, which are informal and considered important and necessary, must
be studied by managers because they affect the style of work performance and the formal
procedures in the organization (Kay & Gorman, 2012).

The organization must be concerned when designing procedures by following it up periodically

for the possibility of adding and deleting some unimportant steps. Both managers and

employees with experience are among the factors that interfere in changing the official
procedures, whose steps differ when implementing them (Antonsen et al., 2008). Informal
communications between employees who perform the same work play a big role in changing
and modifying formal work procedures so as to share employees' opinions among themselves

about the best ways to implement joint work (Rogers, 2003).

The work procedures (Ab Wahid, Corner & Tan, 2011) have many benefits, both for the

organization and for the employee himself, as follows:

e Fast achievement.
e Standardization of performance for similar businesses.

e Avoid work chaos.
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e Reduce steps for using forms.
e Reduces employee intellectual effort.
e Tighten monitoring of implementation.

e Raise employee morale to know and understand all steps of work procedures.
While effects in formal work procedures include:

e An old one needs to be changed.
e Complex needs to be simplified.
e Unnecessary multiple steps.

e Business delay leads to red tape and inertia.

Artificial Intelligence: Rodriguez, Hermosillo and Lara (2012) have defined artificial
intelligence as a scientific field designed to simulate the behaviour of the human brain by
devices, both of them are considered as an information processing machine. Also, they have
asked whether the machine is thinking. To answer that question, they discussed the idea that
brains are similar to computers in being information processing machines, and computers are
waiting for the right program to become a smart machine which speaks in a human way, but
the truth and reality, even though the machines speak natural language, is that they do not really
understand what they are talking about (Rodriguez, Hermosillo & Lara, 2012).

Masum et al. (2018) have proposed a framework of intelligent human resources information
based on the use of hybrid artificial intelligence tools, such as automated learning and
knowledge-based approaches, so that data can be collected without human intervention, stored,
summarized accurately, processed to derive new information to support the decision-making
process. This approach will accomplish business more quickly, accurately and cost less which
leads to the competitive advantage of the organization. It will also assist human resources
management in planning, reporting, assessing policies, forecasting needs, training and
forecasting staff performance, all those without human intervention. It is possible to say that
Artificial Intelligence is a new generation of technology that will make the perfect machine
capable of simulating human behaviour entirely and whose components are small (Simmons
& Chappell, 1988). We should know that artificial intelligence is not about one technology, it
is a set of different technologies to obtain high-quality products and services in less time and
cost. All professionals can take advantage of these technologies for all Human Resource
functions such as recruitment, selection, training, development, performance management,

compensation and reward (Jain & Radivojac,2017).
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Brynjolfsson and Hitt (2000) have discussed how computers contribute to business
performance and economic growth. Computers will become cheaper, stronger and more
capable of reducing the costs of coordination, communications and information processing.
The authors argue that technical assistance to organizations in in its work by reducing costs
and improving production quality, would make the returns on computer investment much
higher than expected. by reducing costs and improving the quality of production that would
make the proceeds of computer investments much higher than expected. The remarkable
decline in computing and communications costs will lead to a significant restructuring and
improvement of the economy.

Goodhueand Thompson (1995) conducted a study to understand the relationship between
information systems and individual performance. Technologies (hardware, software, and data)
are tools used by individuals to carry out their tasks. These tools are influenced by individual
characteristics such as training, computer experience, and motivation, so they can quickly
benefit from it. This study has suggested using a comprehensive theoretical model called task-
technology fit. The study has mention that the use of information technology should have a
positive impact on the performance of the individual, and also must be an appropriate
technology with the tasks carried out. It is essential to understand that the use of more systems
will not necessarily lead to success, it is not important for the organization to use technology
like other organizations, but it is important to take advantage of it. Also, the study has showed
that there is a relationship between task characteristics, technology properties, individual
characteristics, and user ratings to task-technology fit. Kolbjernsrud, Amico and Thomas
(2016) believed that Artificial intelligence will soon be able to do administrative tasks that
consume more than half of managers time in tasks, coordination and control faster and better
and at a lower cost. Managers who deal with artificial intelligence as researcher, explorer,
analyst, work evaluator, in addition to giving the organization different scenarios to solve
problems. All these will make them the organization trust their advice and take them as advisor
in the decision-making process. Artificial intelligence will prove to be the cheapest, most
efficient and objective invention for human beings, but that does not mean that managers
should be distracted, they will concentrate on things that none can do except humans, such as
judgment, empathy, and data formulation (Kim & Park, 2018). They are the ones who input
data and operate the device. However, on the other hand, we must know that the extent and
dimensions of the value of information technology depend on external and internal factors of
companies in addition to their regulatory resources with the competitive environment in which

it operates. The absence of these factors will negatively affect organizational performance
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(Melville, Kraemer & Gurbaxani, 2004). Kumar, Pandey and Kaushik (2017) have pointed out
that, the process of selecting best candidates depends on the identification of the skills and job
requirements from job descriptions, and then the candidates submit the CV, which the human
resources staff arrange manually and after that choose the best. This process takes a long time
for staff.

By using smart technology, the system will receive millions of CVs and match them to the
database to choose the best matches using the least time and cost. This is much better than
traditional methods. Choi, Lee and Yoo (2010), in their study investigating the impact of
information technology and memory systems on the team performance, have found that the
system of mutual memory helps to share knowledge among members and this way positively
affects the performance of organizational teams. Al-Hosani et al. (2017) have focused their
study on the electronic procedures in the Directorate of Human Resources Management in a
selected organization in the Kingdom of Bahrain through its ability to reduce the use of
paperwork and to improve performance and speed of delivery. The results of the study have
shown that hardware and software collect, organize, and analyse information and data to be
retrieved in quantity, quality, and timing required (Laudon and Laudon, 2006; Alter, 2002).
All of the above helps to prepare reports, records and all the organizational procedures and
functions. It also maintains employee records as well as the importance of training employees
to use available technology. Strohmeier (2018) has conducted a Delphi exploratory study to
determine whether in the future human resources management can link the Internet business to
be an independent management. The result has showed that there is a significant development
in human resources management of the Internet and its functions. There were many results
indicating that there would be considerable online adoption in the procurement management
functions which will change the organizational functions, and the qualifications required to
deal with these developments. Because organizations must follow the technological
developments and try to take advantage of them as much as possible, Using the cloud must be
used to store document, and significant information in one place, so that it is safe and can be

accessed in any time through the internet (Stone, Neely & Lengnick-Hall, 2018).
2.2.3 The Double Affect Influences

Motivation: Ajang (2007) distributed a survey to know student opinions on what incentives
are best for them among a list of ten motivational factors to motivate them to work in the future.
Respondents identified promotions, recognition, expectations, good salary, organizational

/management styles, and satisfaction, which was the most important compared to others. Job
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satisfaction was the primary motivation for work and performance, regardless of age or sex
differences among respondents. Another study conducted by Zaza (2014) explored the role of
work motivation on employee performance, but this time it was done on teachers at a school in
Port Clang, Selangor,

Malaysia. It was found that there is an apparent relationship between motivation and
performance. Based on Johnson (1986), theories of motivation and productivity are used to
measure the impact of incentives on performance. The result is that teachers enter the teaching
field to help the student and their reward is to satisfy that goal (expectancy theory). They also
found that work environment, its content, and training enhanced the effectiveness of the job
and their satisfaction. They continued to perform their functions efficiently (equity theory).
Also, when teachers have additional responsibilities for dealing with their students and have
the power to control them, while improving their educational environment that will supports
the idea that motivations affect performance (job enrichment theory). All of these factors
supported the fact that incentives affect workers, which drives them to perform better. The
organization must improve their motivational update techniques to enhance staff ethics
performance and production (Maduka & Okafor, 2014). Furthermore, demographic factors
such as gender, age, and educational qualifications do not affect the results of the study when
using moral or material incentives to influence performance, due to the superior financial
incentives on those factors in the stimulus (Al-Qudah, 2016). Nabi et al. (2017), in another
study, showed that external motivation, job enrichment, performance appraisal, relationships
and security, decision-making power, and growth opportunities have a significant impact on
staff performance. However, for financial rewards, employees after a period will feel they need
them again, which puts a financial burden on organizations. Also, in some cases, career
enrichment may produce undesirable results, and some staff feel stressed by increased burden
and responsibility, especially for employees who are not entirely motivated by achievement.
Likewise, rewards have a significant effect on engagement, and employee engagement will be
motive to enhance organizational performance (Wagas &Saleem, 2014). In addition, AI-Nsour
(2011) explained that financial incentives a positive and important role in motivating
performance, but they may also negatively affect the employee performance. Incentives, if are
not relevant to the goals’ achievement, fair and timely, will not only lose their relevance, but
they will have a negative impact. Staff will want to receive it without merit and without any
further effort

Job Satisfaction: Yee (2018) has viewed the connection between job satisfaction factors and

job performance among academic staff in Malaysian private universities. In his study, job
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satisfaction such as job security, relationship with colleagues, recognition, advancement,
working condition, and remuneration. He discovered that the rewards had nothing to do with
academic members, while recognition factor was the most active influence on their
performance. Argyle (1989) has argued that the relationships between job satisfaction and
performance are not stable. There is a link between absenteeism and satisfaction, also between
turnover and satisfaction, but it is stronger in the case of turnover. Moreover, the relationship
between low satisfaction and turnover is clear. McGuigan (2015) has investigated a role of
satisfaction and it is connection with other work factors and their effect on performance. The
result has displayed that psychological health performed as a moderator in the link between job
satisfaction and absenteeism. Also, there was a considerable indirect effect of workplace stress
on job performance through task-orientated coping. Furthermore, there was a considerable
indirect impact for work motivation on job performance passing through innovation and task
orientated coping.

Abid (1990) has questioned whether a critical link exists between job satisfaction and job
performance; and what variables affect it. The result has shown that both the type of leadership
and the characteristics of the job, if presented in a positive way, such as independence, feedback
on their performance, job relevance and rewards, would have a substantial impact on both job
satisfaction and job performance. He also found a cause/effect relationship between job
satisfaction and performance; each factor will affect the other alternately. Another study has
been conducted by Hasham (2004) to identify the extent to which satisfaction is a prerequisite
for motivation to develop performance and productivity. The results presented direct measures
of behaviour toward participation, interactions, and satisfaction. It also explained that when the
needs of the work environment, such as appreciation progress, responsibility, growth, creation,
and challenge at the workplace, have been satisfied, this will encourage a sense of belonging
which leads to motivation. The study also states that the Democratic leader who has
communication skills and gave the opportunity to employees to participate in the decision-
making process and tries hard to make them feel satisfied toward their work environment, that

feeling will enhance and develop their performance and productivity.
2.3. Analysis of The Previous Empirical Research

Previous research studies indicate that Al is at the heart of many modern HR management
systems. Numerous modern HR management systems, such as HireVue's "conversational Al-

powered recruitment platform,” "textio,” and "Dataiku," are built on Al. Their benefits and

drawbacks are determined by their efficiency and effectiveness. Currently, the metrics for
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efficiency and effectiveness of Al in HRM have sparked the interest of many researchers
worldwide, who have made significant contributions to its development and implementation.
Theoretical research on the use of artificial intelligence in human resource management is
advancing rapidly; that is, interest in the use of Al in HR management is rapidly advancing
theoretically (Bhardwaj et al., 2020; Kolbjrnsrud et al., 2016; Tambe et al., 2019; Abdeldayem
and Aldulaimi, 2020). It is important to note that the aforementioned works (see Table 2.1)
continue to focus on system evaluation and the development of specific methodologies that
were never implemented. However, little discussion has taken place about how to use certain
Al technologies, as well as how to evaluate the tools for usage in real-world applications. As a
result of prior successful implementations of Al in HR management, inspired by the works of
Masum et al. (2018), Qamar et al. (2021), and Strohmeier and Piazza (2015), It is possible to
establish decisively that prior research studies on Al in HR management did not pay sufficient

attention to the practical and intricate problems in HRM that involve uncertainty.

Table 2.1 Summary The Previous Empirical Research

Author(s) Concept Key Findings
Goodhue and | Propose a study to | According to the findings of the study, the usage of
Thompson better understand the | information technology should have a positive
(1995) relationship between | impact on an individual's performance, and it
information  systems | should also be a technology that is appropriate for
(IS) and personal | the tasks that are being performed.
performance.
Kolbjgrnsrud, | The fact that Al will | It is revealed that Al will soon be able to perform
Amico and | prove to be the most | administrative duties that currently spend more
Thomas affordable, most | than half of a manager's time in tasks, coordination,
(2016) efficient, the study | and control in a faster, more efficient, and more
investigated the | cost-effective manner All of this lead to the
impact of Alon HR. | company putting their trust in their Al-based
system as an advisor in the decision-making
process.
Automated learning Data can be collected without human intervention,
and knowledge-based . .
Masum et al. stored, summarized accurately, processed to derive
approaches for human : ) . .
(2018) new information to support the decision-making
resources
process
management
Causal reasoning,
randomization, and The decision-making impact of Al on workforce
process formalization | analytics has been investigated. Operation, Data
Tambe et al. . ; . . .
(2019) are conc_eptuallzgd_for Gene_ratlon, Machine L_earnlng, and Decision
economically efficient | Making are proposed life cycles for an Al-
and socially supported HR practice.
appropriate Al-
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management of
human resources.

Study the adoption of

The finding indicate that HR jobs can save time by

Abdeldayem | Al in Human | using Al to do administrative tasks, reduce the
and Resource workload of shared service centres and help desks
Aldulaimi, Management for | by performing HR transactions, recruit, and keep
(2020) Public ~ Sector  In | employees, and measure the return on investment
Bahrain (ROLD).
investigate the

Bhardwaj et
al. (2020)

relationship  between
Al and human
resource functions in
the information
technology industry of
Delhi region of India.

The finding indicates that there is positive
relationship innovativeness and ease of use of Al
in  human resource operations. That is
Innovativeness and user-friendliness have a strong
correlation with the impact of artificial intelligence
on human resources (HR).

Qamar et al.
(2021)

The study uses content
and structural analyses
to determine the scope
and impact of Al
applications in HRM
operations,

HR can benefit from Al in learning and
development, in performance evaluation, and in
payment as well it is expected to go in the future
implementation to “Expert systems” and various
form of Atrtificial intelligence (Al)

Mehraj and
Baba, (2019)

The study evaluates
the use of intelligent
computer-aided
technologies to
automate the career
advising and
counselling process.

The study's findings revolve around the
consideration of many Al-based career assistance
and counselling methods. It shows that the right
technique for identifying Al use in HR is an
individual's personality traits, and in order to gain
fresh insights about career trajectory, trends, and
success determinants, appropriate data must be
gathered and analysed. By Al

Strohmeier
and Piazza,
(2015)

Identify Al's potential
in HRM and proposed
incorporating Al into
HRM in order to
improve performance
over time.

According to the findings, Al has a lot of potential
in HR management. Human Resource
Management (HRM) professionals have made a
variety of proposals on how to make better use of
Al in HR.

Kumar,
Pandey and
Kaushik
(2017)

Proposed the usage of
smart technology to be
employed to receive
millions of CVs and
match them against a
database in order to
select those who are
the best matches.

The findings, indicate that the process of selecting
the best candidates is dependent on the
identification of skills and job requirements from
job descriptions, and that smart technology makes
this process much less time-consuming than when
candidates submit their CVs, which the human
resources staff arrange manually and then select
the best candidates.

Al-Hosani et
al. (2017)

Proposed an electronic
procedures to be used
in the Directorate of
Human Resources
Management in an

According to the findings of the study, the
computing resources in Al responsible for
collecting, organising, and analyzing information
and data should be within the acceptable quantity,
quality, and timeframe required. Hence this will
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organisation selected | alleviate the manual use of paper and improve
in the Kingdom of | performance as well as deliver information more
Bahrain. quickly and efficiently

Delphi  exploratory
study to ascertain
whether human | There has been substantial advancement in the
resource management | management of human resources for the Internet
in the future can be | and its activities. As a result of these advances,
linked to the Internet | several reports suggested strong online usage in
business in order to | procurement management functions.

function
independently.

Strohmeier
(2018)

Following the evaluation of the relationship between artificial intelligence and human resource
functions, it was discovered that there is a positive relationship between innovativeness and the
ease with which artificial intelligence may be used in human resource operations. It follows
that one of the efficacy and efficiency criteria is based on the concept around the Al tool, as
well as the tool's user-friendliness (Bhardwaj et al., 2020). Additionally, it has been
demonstrated that artificial intelligence is both economical and efficient when it comes to HR
operations. It has reduced by more than half the amount of time a manager spends on tasks,
coordination, and control. Therefore, time is of the essence in this case. As a result, enterprises
must place their trust in artificial intelligence as a decision-making process tool (Kolbjrnsrud
et al., 2016). It was also discovered that causal reasoning, randomization, and process
formalisation are economically efficient and socially appropriate for Al-management of human
resources since they lead to the life cycles of an Al-supported human resources practise (Tambe
et al., 2019). This is some of the evidence that prior research suggested may be used to
demonstrate how the efficiency and effectiveness of artificial intelligence in human resource
management could be improved. Unfortunately, Al and human resource functions were not
explicitly examined. The prior studies did not provide a critical explanation or justification for
the outcome of the effectiveness and efficiency criteria surrounding Al technology HR
management. More importantly, despite the fact that prior research found Al to be both
affordable and efficient in HR operations, the current research does not show the states in which
Al is both affordable and efficient. Given that speed of operation metrics are required for Al
application in human resource management, this research found that there was a deficiency in
appropriate provisions for the amount of speed metric in the evaluation of Al-based HR
Management. Furthermore, despite encouraging trust in Al in the decision-making process,
there are no criteria for the decision-making offered by the previous research.
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Previous research has established that the use of information technology has a positive impact
on an individual's performance (Goodhue & Thompson, 1995). This entails that implementing
a tool that automates a manual system, not only makes the operation more effective and
efficient, but also ensures that individual performance improves. This study provides credence
to the idea that enabling automation results in improved individual performance. Similarly, it
was revealed that there has been significant progress in HR management and its activities on
the Internet (Strohmeier, 2018). That is, advancements in the Internet have a significant impact
on the use of Al in HR management. As a result, Al for HR management is widely used in the
public sector (Abdeldayem and Aldulaimi, 2020), its implementation could widely be applied
in an online synchronous mode. This claim gives support to the notion that Al in HR
management has the potential to expand to include hitherto unimagined schemes. Furthermore,
previous research has also highlighted the scope and impact of Al applications in human
resource management operations (Qamar et al., 2021) It is expected that in the future, Al in
HR management can be beneficial in performance evaluation, and various forms of
organizational operations. The scope of the Al applications described in previous studies does
not include the underlying effects that will influence the success of Al adoption in HRM.
Despite Al's potential in HRM and the ease with which it appears to improve HRM
performance over time, previous studies lack of ways to improve Al in HRM (Strohmeier and
Piazza, 2015).

2.4. Summary

The second chapter was about the literature review for the factors which affect the employee
performance. The researcher has divided them into three factors as internal influences that stem
from the employee and the external influences that come from the work environment. in
addition to have other influences that have an internal and external impact,' which he called the
double effect factors. By presenting these effects and their relationship to performance, the
researcher concluded the importance of the employee’s knowledge of the job description,
because no matter how smart, loving and knowledgeable employees are, they will not be
affected by the expected efficiency without the employee’s knowledge of the job description
of his job. Therefore, it was important to provide the job description for each employee, in
addition to the work procedures for their jobs to ensure that the employee knows his duties and
responsibility and how to perform them as required. It also has to rely on periodic performance
evaluation of employees to know their level of performance to quickly intervene to amend

deficiencies or to know how to benefit from high-productivity employees.
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In this study, the researcher will focus on using a program to evaluate the performance of
employees that is based on job description, work procedures, and artificial intelligence. These
technologies can deal with information by collecting it with other data, and then saving
processing and, retrieval with linking them with to other information and data, and they also
put many alternatives to solve problems safely, quickly and accurately in a way that humans
cannot do.

The use of artificial intelligence helps to choose the best decisions using the availability of all
information and data, extract the correct ones to develop alternatives and choose the most
appropriate one. They are smart organizations that I organizations benefit from artificial
intelligence, which integrates a range of different technologies together to give a high-quality
output in the least time and effort and cost. Computers are also able to reduce the costs of
information processing, communications and coordination of Artificial intelligence by
reducing costs and improving the quality of production will help organizations to operate and
increase their production with the highest efficiency beyond human perception. We must know
that the value of information technology is determined by the ability to use it by individuals
and their suitability with the tasks they perform. Finally, the ability of smart devices and
programs to collect, organize, analyse and retrieve information in a timely and efficient manner
makes reliance on it not an entertainment, but an administrative responsibility for

organizations' success.
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Chapter 3 - Research Methodology

3.1. Introduction

As defined by Neuman (2006), research is the systematic investigation of a problem or phenomenon in
order to find a solution to it in an organised manner. These methods, which involve a systematic process
of gathering, analysing, and interpreting information, aid in improving understanding (Leedy &
Ormrod, 2005). The introduction and literature review in the two preceding chapters discussed the
significance of artificial intelligence in the development and improvement of the job description
process, respectively. This chapter discusses the fundamental concepts and principles of research
methodology, which are used to determine the strategy that will be used to achieve the objectives.
Furthermore, it provides an explanation of the rationale for the selection of the questionnaire, its design,
and the samples used in the research. In addition, it describes the tools and procedures that were used
in the study, as well as the methods that were used to analyse the data that was collected (Ahituv et al.,
2002).

3.2. Research Methodology

It is critical for the researchers to understand the research philosophy since it will aid them in
designing their research and identifying data collection methods and statistical tools and
techniques for analysing and evaluating outcomes. This current research discuss the
methodology adopted in order to clarify the approach of presenting the research outcome.
Creswell (2007) has defined Ontology as the study of the nature of reality, its properties, and
social phenomena. It explains the researcher's perspective on reality as subjective or objective
assessment (Blaikie, 2003). Subjective implies that someone interprets reality according to his
personal beliefs and emotions (Nussbaum, 2003). As a result, this will have an effect on
research, both in terms of site selection and interpretation (Burrell and Morgan, 2017). On the
other hand, it may view reality objectively, which implies the research would refrain from
imposing various viewpoint on towards solving problem (Bryman, 2008). In this approach, the
research will be regarded as the social phenomenon driven-research revealing the truth from
opinions cannot change. Indeed, it is the researcher's goal to uncover there is free of
intervention or alteration in the course of undergoing the research (Orlikowski & Baroudi,
1991).
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This current study utilised a quantitative method based on questionnaires to collect data, relying
on mathematical and statistical methods to get precise results. The research then analysed data

objectively and neutrally, avoiding interpretative ideas based on subjectivity in interpretation.
3.3. Research Philosophy

It is significant that researchers are capable of pinpointing which of the epistemological
traditions will be chosen to work with (Grbich, 2007). From an academic point of view,
research is significant to discover the relationships between variables using the methodology
of scientific research to add new scientific facts to the fields of knowledge. Research is divided
into three types: exploratory, descriptive, and explanatory research.

Exploratory research is used to verify a problem that was not previously studied clearly to
obtain a better understanding. It helps to design a better search for the method of collecting
data and selecting topics. This type of research is based on qualitative methods (Swedberg,
2020).

Descriptive research is a method that describes the characteristics of a specific phenomenon
or segment. It describes, explains and validates the hypotheses and does not address the
reasons. It may also include quantifiable methods (Nassaji, 2015).

Explanatory research is a procedure for studying a problem that has not been well researched
before. It explains the problem in detail by description but does not provide definitive solutions.
It also helps to identify appropriate tools to determine the amount of information and the type
of research that should be used (Decoteau, 2017).

Love et al. (2002) have clarified that there are two research paradigms which most researchers
are following their research: ‘positivism’ and ‘interpretivism’.

Positivism: Westwood and Clegg (2003) believed that reality is a stable situation that can be
observed and described in an objective manner without intervention of the researcher. These
observations must be subject to repeat testing (Guba & Lincoln, 2005).

Interpretivism sees that truth can only be understood through subjective interpretation, as it
is difficult for the researcher not to influence his research and these interpretations are the
product of previous scientific knowledge (Schwartz-Shea & Yanow, 2013).

This study is descriptive and explanatory. It aimed to describe and explain the importance of
artificial intelligence in improving and developing job description and performance appraisal
to raise the efficiency of employees’ performance. In addition to defining the relationship
between technology adoption and the use of technology and the relationship between using

technologies and job descriptions and performance appraisal. The researcher in this study has
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followed the research paradigm (Positivism). He has identified the research problem by
observing the conditions of work during his work as an administrator and as a lecturer. He
believed that using technologies, especially artificial intelligence, would positively affect the
Provence developing.

The researcher has developed hypotheses which have derived from his reading in science and
theories (Avison & Malaurent, 2013; Myers & Kwon 2013). Then, the researcher has collected
information and data in the correct and reliable ways through a quantitative approach
(questionnaire) (Westwood & Clegg, 2003). The researcher considered the questionnaire's
results as a fact that has represented the research sample ‘respondents’, which were
representative of the research community. That fact has been statistically analysed in an
objective manner which has meant the researcher has not interfered by giving his self-

explanation, so the results can be generalized (Sayer, 2010).
3.4. Research Design

Parahoo (2006) has defined that research design is a description of the study's goal, factors
affecting the desired outcome, and its associated questions (such as what, how, when and
where) that relate to data collection and analysis technique, with the clarification of data
collection techniques and sample selection approach and how the extracted data will be
analysed (Gray, 2004). When a researcher is designing his research, he will focus on two
questions; will he test an existing theory? Or build a new theory; will he follow the deduction
or induction Concept? (DeVaus, 2001).

The researcher in this study has used deduction, which was logical thinking that depends on
the correct information (previous theories) obtained by the researcher. Because the researcher
would like to prove correct results, he would begin with putting hypothesis, then he tries to
verify them by using results of previous research and analysis the questionnaire results, so he

can obtain specific and valid conclusions.
3.5. Quantitative Research

According to Fellows and Liu (2008), quantitative research relies on objective external facts
rather than a subjective inference (Easterby-Smith et al., 2002). It uses statistical techniques
and tables to distinguish and infer facts and causal relationships between variables and their
relationships with each other (Naou, 2002). Also, it recognizes relationships with theories,
assumptions or previous research findings. This research is distinguished by the objectivity of

the researcher, as there is neither interference nor bias during research.
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The researcher in this study has used quantitative method research because it is more suitable
for the type of required information and purpose of the study. He has used a questionnaire to
find out the respondents' opinions to test the hypotheses. Because the data which will be
obtained are related to the scientific theories conception and came out as a questionnaire’s
result, it was logical that it would be fact. This fact has been explained in an objective manner
because it was not related to social or psychological matters that require the qualitative method
to interpret.

In addition, the questionnaire data has been analysed by using statistical techniques, to clarify
the causal relationships between variables and their relationships with each other (Picciano,
2004).Moreover, the researcher used the results (the guide) to evaluate the research hypothesis
and come up with generalize facts without bias (Golafshani, 2003).This fact will clarify the
importance of artificial intelligence in developing and improving the performance appraisal
and job description process to raise the efficiency of employee performance.

The quantitative elements are the responses to a one-dimensional five-point scale closed-ended
question on "Technological Artificial Intelligence Role in Raising the Efficiency of Employee
Performance as HR Management Objectives," ranging from 1 (strongly disagree) to 5 (strongly
agree). As a result, the quantitative elements measured are: "Performance appraisal with 11
items", "Performance and Software Benefit with 6 items", "Performance Aims/objectives with
5 items", "Job Description with 13 items", "Clarity with 8 items", "Importance with 5 items",
"Utilisation of Artificial Intelligence with 11 items", and "Technology Adoption Factors with
8 items". The rationale for using a quantitative approach in this study is that the research will
result in the development of theoretically based hypotheses. The type of element that is
included in the qualitative portion of this research, on the other hand, includes impressions and
perspectives gathered through observation and responses to open-ended inquiries, involving
the impact of artificial intelligence in performance appraisal systems on employee
performance. This was accomplished through the use of ten open-ended questions (see Tables

6.6 t0 6.10).
3.6. Background of the Research Hypotheses Formulation

Hypotheses are guesswork and imaginations that translate expected research goals and results
in a logical way. The researcher in this study has formulated hypotheses based on the results
of the researchers' theses and readings of articles and papers that were related to his study, in
addition to his observations, personal experiences and his experiences in administrative work

and as a lecturer in the College of Business. The researcher has used nine hypotheses to find
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out the relationship between two variables, the independent which leads to changes in the
result, and the others, a dependent variable (Performance Appraisal, job description) that are
affected by the independent variable.

The researcher in this study has formulated the simple and the alternative hypothesis (the
alternative directional hypothesis) in an accurate, concise, and consistent way with scientific
facts. The good formulation of hypotheses has helped the researcher to collect data which was
only related to the research problem. The researcher has tried to verify the validity of the

hypotheses to measure the evidence supporting it or against it as accurately as possible.
3.7. Data Collection

Collecting information is one of the longest stages of scientific research. The researcher is
faced with many ways to collect his information and he has to choose the most suitable methods
for the subject of his studies (Walliman, 2017). There are several methods which are used by

researchers such as interviews, observations, case studies, documents and records and surveys.
3.7.1 Information Collection Method

The researcher must identify all information collecting methods to choose the appropriate one
for his research. In this current study, the researcher has chosen a questionnaire as a tool for
collecting information, because it is the most appropriate method for his subject and purpose.
In addition, using a questionnaire has many benefits, such as speed, access to distant places,
while covering a large number of respondents in a short time, with low cost. In addition to that,
obtaining a written data because the respondent's opinion has not been affected by the
researcher and the respondent does not need to clarify his identity (Wright, 2005).

Data collecting is the hardest and longest stage of research. It can be a big problem for a
researcher because most of its problems are due to things beyond the researcher's abilities.
Those problems include the difficulty of obtaining permission to distribute the questionnaire,
as well as the lack of interest of individuals to answer or lack of understanding for some
questions.

Fortunately, the researcher has not faced such difficulties, because he was a member of Jeddah
University which has facilitated getting permission to distribute the questionnaire. The Dean
of Business Administration College orders the Department of Human Resources to distribute
the questionnaire through social media platforms to all faculty members and other
administrators in all their faculties. The researcher's telephone number is attached to the

questionnaire in order to communicate with him if there was any query regarding the questions.
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Due to the clarity of the questions and the high level of respondents' education as well as, their
daily dealings with the computer, there have been no questions about the questionnaire. As a

result, respondents clearly understood and answered all questions.
3.7.2 Questionnaire Design

In this study, the questionnaire was divided into five sections that included demographic
questions, and other four sections that related to performance appraisal, job descriptions,
artificial intelligence and technology adoption factors. These questions are designed to
illustrate the importance of artificial intelligence in improving job descriptions and
performance appraisal which leads to improve employees’ performance. Demographic
questions were used to help researcher to understand the general characteristics of the
respondents, thus facilitating the analysis of the data.

As much as possible, the researcher tried to have 43 as an appropriate number of questions to
cover all aspects of the study, to not negatively affect the respondent's desire to fill out the
questionnaire. To verify the validity of the questionnaire, it has been verified by comparing it
with a previous questionnaire for a similar study.

Both closed and open questions were used by the researcher. The researcher also used the 5-
point Likert standards to allow the individual to express the extent of his or her consent to the
questionnaire (ibid). In order to ensure that the questions are properly organized, the researcher
focused on formulating the questions in a clear, precise and simple manner to avoid ambiguity
(Churchill & Tacobucci, 2002). The ambiguity of a question may increase the probability of
rejection or incorrect answer to the question, which lead to error in the measurement process.
In addition, the questions were asked in a sequential manner, ranging from the general concepts
of performance appraisal and job description to the importance of artificial intelligence and
technology adoption. That question would help to find out the respondents' attitude towards the
relationships between the search variables which help to improve the job description process
and performance appraisal, thus as a result increasing the efficiency of employees'
performance.

The researcher divided the questionnaire into five sections to help the respondent to understand
the purpose of the questionnaire, thus, to arrange his ideas (Churchill & Iacobucci, 2002).
Finally, the questions were reviewed several times before distributing the questionnaire, to

make sure that they were clear and not repetitive (Brace, 2018).
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3.7.3 Questionnaire Validity

After reviewing the questions, the researcher in his study has verified the questionnaire validity

and reliability by taking several steps as follows:

e Using Cranach’s alpha to measure scale reliability and the questionnaire internal
consistency. The scale gave very good results which have confirmed the reliability of
the questionnaire.

e The questionnaire was approved by the research ethics committee at Brunel University.

e As a preliminary test, the questionnaire was distributed to a small number of 40
respondents to test the clarity of the questions. Just as the researcher expected, there
were not any objections or clarification requests, except for some administrators about
knowing the exact meaning of artificial intelligence. Based on this observation, a

definition of artificial intelligence was attached to the questionnaire.

3.8. Sample Study
3.8.1 Introduction

When conducting a survey, the researcher will not be able to take the opinions of the entire
population, therefore he must resort to taking a fraction of them. This fraction is called a
sample. It is the selection of a small number of the total population that has the same
characteristics of the original community to which he belongs to participate in the study.

When sampling, researchers should include elements of the target population that must be
sampled (Churchill & Iacobusi, 2002). After selecting the target items, the sample type is
selected and then the appropriate size is determined. The appropriate sample size will give
representative data as a result of studying the population. In addition, the larger the sample size,

the more accurate the study will be, and the researcher will be able to generalize it.
3.8.2 Sample Types

Choosing the appropriate sampling for the study, which represents the overall characteristics
of the population, is not easy, the researcher must identify the different types of sampling to
choose the appropriate one (Schreuder et al., 2001). Choosing the wrong sampling will be
wasting time, money and at the end will negatively affect the study's results (Sekaran & Bougie,
2016).

There are two basic types Methods for selecting the sampling: the probability sampling and the
non-probability sampling (Bell et al., 2018). The probability sampling includes simple random
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sampling, stratified sampling, cluster random sample, and systematic sampling (Peregrine,
2019). The non-probability sampling includes convenience sampling, purposive sampling and
the snowball sampling (Rahi, 2017).

This study adopted both purposive and convenience sampling techniques. The purpose of
selecting this sampling technique was designed to include specific elements relevant to the
nature of the study and its objectives (Emerson, 2015). The members of the sample were chosen
by the researcher from among university faculty and administrators in order to ensure that they
had prior experience working with computers based on the purposive sampling technique.
Furthermore, the convenience sample characteristics were chosen because the majority of their
members were related to the researcher's location and field, as well as other easily accessible
locations. A sample size of 341 people was obtained, and it was distinguished by the fact that
its members had to have a higher level of education in order to assess the significance of the
study and interact with it by providing data appropriate to their level.

In addition, it is essential for the participants to be computer users and have knowledge to
realize its importance in recording, archiving, retrieving and analysing data, and providing
accurate results in record time (Rahi, 2017). The justification for conducting a personal
interview with ten managers is based on the fact that in interviews, the sample size is justified
as being suitable if the data obtained reaches saturation for the purpose of constructing a
grounded theory (Creswell, 2017). Thus, according to Charmaz (2006), the exact number of
samples for interview during data collection should be limited to no more than two participants
if the categories (or themes) have reached saturation level. As a result, the current study used
a ten-person sample size, which is judged sufficient for producing credible data up to
saturation. Section 6.4.1 contains information about the participants, all of them are males as

indicated by their names.
3.9. Pilot Study

A Pilot Test is conducted as a preliminary study to determine the efficiency of what the
researcher did before completing his studies (Bonett & Wright, 2015). It is important to
discover the shortcomings and problems that were not expected. By this test, the researcher in
his study has the opportunity to intervene quickly to make any amendments or cancellations of
some hypotheses or the questionnaire, thus he will achieve the objectives using the least time,
effort and cost (Nardi, 2018).

In this study, the researcher conducted the pilot test to the questionnaire by distributing it to

forty respondents and asked them to give any feedback about the questionnaire importance and
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clarity. Because the sample members were selected based on certain characteristics related to
the research objectives, such as the level of education and experience in dealing with
computers, there were no queries except some administrators who asked about the meaning of
artificial intelligence as a concept. Thus, there was an opportunity to remedy that by setting a
definition for Artificial Intelligence (Al) introduction of the questionnaire. The justifications
for doing a pilot research include the necessity to assess the reliability of the questionnaire in
order to identify whether or not there are any issues about the statement's simplicity of
comprehension, smooth legibility, and overall clarity of the content, among other things. Its
objective is to assist in determining the level of understanding and plausibility of the contents

of the questionnaire among those who have completed it.
3.10. Research Validity and Reliability

Researchers always pay attention to the validity and reliability of their research, because both
of them affect the efficiency of research results and the ability to generalize them. Validity and
reliability are related to the tools which are used in research to measure everything related to

the subject matter of the study (Heale & Twycross, 2015).
3.10.1 Validity

Validity is the ability and efficiency of the tools which are used in research to measure the

intended measurement (research subject) (Andrade, 2018).
3.10.2 Reliability

Reliability is the degree to which the scale gives consistent results, that is, it yields the same
results if it is returned again and under the same conditions (Borgonovo et al., 2016). So that
the results are characterized by consistency which means that (results are close when the
measurement is repeated despite the passage of time), in addition to achieving internal
reliability, which means that the indicators are consistent with each other and with the subject

of the research. Also, the reviewers have to gives close ratings to the same instrument.
3.10.3 Researcher Application for Validity and Reliability

In this study, the researcher, to verify the validity and reliability of his study, has done the

following:

e To verify the face validity and the structure validity, the questionnaire was handed to two

faculty members at the university, one of them specializing in Computers Science and the
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other in Human Resources Management, for them to review the questionnaire and ascertain

that it covers the concept required for research.

e To ascertain the direct correlation between the questions and their accuracy and clarity, the
researcher conducted a pilot study by distributing the questionnaire to a group of 40

respondents.

e To verify the internal reliability of the questionnaire, he uses the Cronbach's alpha
measurement to determine how the questionnaire questions relate closely to each other and

to the research concept.

® The results of these procedures have indicated a high validity and reliability of the

questionnaire, which motivated the researcher to move forward to analyse the data.
3.11. Research Ethics

Moral failure in research can cause great harm to the researcher, individuals and society.
Therefore, it is important that the researcher adhere to the rules and ethical research standards,
and be aware of what must be done, so he will ensure research integrity with no scientific
accountability (Bell et al, 2018). There are many ethical standards associated with the rules of
science and the social traditions such as prior consent, non-infringement, confidentiality and
privacy.

In this section, the researcher will explain the method that has been applied in his study to
achieve research ethics:

* Informed consent: In line with recommendations by Bossert, and Strech (2017), the
researcher has obtained permission to distribute the questionnaire from the Dean of the Faculty
of Business School at University of Jeddah and from the officials of the Department of
Personnel Affairs at King Abdul Aziz University (Men /Women) through a media platform to
all university employees.

* Harmless: The researcher has ensured that he has not caused any harm (physical,
psychological, social, legal or economic) as a result of participating in his research by
committing to the confidentiality and privacy of the participants (Thompson, 2018).

* Confidentiality: The researcher has kept the information confidential by not disclosing it to
others and using it only to achieve the research objectives (Knapp et al., 2017).

* Privacy: The researcher maintained the privacy of the participants by not revealing their

identity or mentioning their names in the questionnaire (Brener et al., 2002).
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* A right of withdrawal: The researcher explained to the participants that they have the right
to withdraw at any time during the research process if they feel uncomfortable (Kaye et al.,

2015).
3.12. Data analysis

Data analysis is the processes which uses statistical methods to collect, organize, classify data
and give results in order to draw conclusions that help to make decisions on the study subject
(Menke, 2018).In the current study, after the researcher has distributed the questionnaire and
obtained responses, he has used SPSS program (abbreviated from Statistical Package for Social
Sciences)to perform statistical analysis and to reach a better conclusion about the usefulness of
artificial intelligence to human resources management, specifically about job descriptions and
performance appraisal. Using SPSS program, the researcher has obtained the following

applications:

e Knowing the general description of the background of the sample and the percentages of
all variable frequencies.

e Measuring the dimensions of the study, by using the 5-points Likert scale.

e Identifying questions which were related to each other by placing them into categories
(components).

e Condensing data and items into a smaller number of summary variables that share
similarities together into a factor/component by using exploratory factor analysis.

e Simplifying factors, where correlated items/extracts are loaded with a varimax rotation
method.

e Sampling adequacy was tested for all factors through Kaiser-Meyer-Olkin Measure to
ensure that factor analysis could be performed. The result has to be close to 1 and the result
of Bartlett's Test of Sphericity must be significant, p<0.05.

e To know whether the questions are clear to the respondents or not, and measure the internal
consistency (reliability), Cronbach's alpha has been used. The more the result is closer to
1, the more the question be obvious.

e Using descriptive statistics to show respondents' views on the eight factors extracted to
determine their position. Most opinions range from agree to strongly agree.

e Because the descriptive statistics showed that the distribution of main variables’ scores for
eight variables were normal distributions, the researcher used independent samples t-test to

measure differences between two independent groups (Male, Female) and Analysis of
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Variance and ANOVA t-test to measure the differences between three groups or more (such
as PhD, Master's degree, BA, Diploma, high school).

e The study analysed the relationship between gender differences, nationality, age, type of
organization, and the impact of education according to two dimensions under performance
appraisal (performance and software benefit, performance aims/objectives) and two under
Job description (clarity and importance, knowledge and clarity) while the utilization of
artificial intelligence and technology adoption factors both produced one factor each. The

results have indicated that there was a positive connection between most analyses factors.

Pearson’s correlation coefficient was used to show whether a linear correlation has been found
between the various scales. The result showed that all dimensions were positively and
significantly correlated with each other, which meant there was a consistency in scores between
all scales related to attitudes and views. In addition, the researcher has used the linear regression
to examine the impact of technology adoption factors (Artificial Intelligence) on the use of Al
and the impact of the use of Al on performance appraisal with its two component factors
(benefit and aims/objectives), also the impact of the use of Al on job descriptions with its two
component factors (clarity and importance). On the other hand, it has tested the impact of job
description clarity on performance appraisal with its two factors (benefit and aims/objectives),
and the impact of job description importance on performance appraisal with its two factors
(benefit and aims/objectives).

The linear regression analyses results confirmed the nine hypotheses by showing that a
significant relationship exists between the independent and the dependent factors of the all
hypotheses, which proves the validity of the hypotheses study, which were developed by

researcher.
3.13. Predictive Analytics Techniques

A growing number of scientific methods are turning to Al and machine learning to help and
develop predictive models that will speed up discovery (Gupta et al., 2021). Predictive
analytics incorporates and performs prediction with the highest likelihood of success and the
lowest amount of error possible (Zhang, et al., 2020) The goal of incorporating Al into HR
management is to increase both the reliability and the speed of decision-making. For this
reason, predictive analytical techniques, which include data modelling and machine learning,

were used in this study. Predictive analytics has the ability to be applied to any type of unknown
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event, to make predictions. Four techniques where adopted for this study, namely: Linear

Regression, Genetic Algorithm Regression, Decision Trees, and Neural Networks.

3.13.1 Linear Regression

A simple and widely used kind of predictive analysis is Linear Regression (LR). Two aspects
are discussed in the overall idea of regression: (1) does a collection of predictor variables do a
decent job of predicting an outcome variable? (2) In particular, are the variables important
predictors of the outcome variable and in what way do they affect the outcome variable? The
relationship between one dependent variable and one or more independent variables is
explained by these regression projections (Ludbrook, 2012).

Variable naming. There are several terms for the dependent variable of a regression: outcome
variable, criteria variable, endogenous variable, or. It is possible to call the independent
variables exogenous variables, predictor variables, or regressors. Determining the strength of
predictors, predicting an outcome, and trend forecasting are three major uses for regression
analysis (Vesey et al., 2011). A typical linear regression model prediction is shown in Figure
3.1.

The LR model has the following features:

e First, it 1s possible to use regression to assess the intensity of the influence of the
independent variable(s) on a dependent variable.

e Second, it can be used to predict changes, consequences or impacts. That is, with a shift in
one or more independent variables, the regression analysis lets us understand how often the
dependent variable changes.

e Third, patterns and future values are expected from regression analysis. It is possible to use

regression analysis to get estimates of points.
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Figure 3.1 Linear regression.

A. Linear Regression Advantages

e Linear Regression is easy to implement, and the output parameters are simple to interpret.

e This algorithm is the easiest to use because it is less complex compared to other algorithms
since you know the relationship between the independent and dependent variable has a
linear relationship.

e Linear regression involves dimensionality reduction techniques, regularization techniques

and cross-validation to improve its performance.

B. Linear Regression Limitations

e On the other hand, outliers can have immense effects on regression in the linear regression
method, and limits are linear in this technique.

e A continuous relationship between dependent and independent variables is variously
suggested by linear regression. That means that it implies that they have a straight-line
relationship. It implies the attributes are independent.

e A correlation between the mean of the dependent variables and the independent variables
is looked at by linear regression. Much like the mean is not a full description of a single
variable, linear regression is not a full description of variables' relationships.

e Linear regression is prone to over-fitting

3.13.2 Genetic Algorithm
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A genetic algorithm (GA) is a methodology of search-based optimization based on Genetics
and Natural Selection principles. It is also used to find ideal or near-optimal solutions to
challenging issues that would take a lifetime to solve otherwise. It is also used to solve
problems with optimization, in science and in machine learning (Busetti, 2001).

For all mankind, nature has always been a great source of inspiration. Search-based algorithms
based on the notions of natural selection and genetics are a GA. A GA is a subset of a much
broader computing branch called Evolutionary Computation. There are a wide variety of
concerns in computer science, including NP-Hard. What this basically means is that it takes a
very long time (even years!) for even the most efficient computer systems to solve the problem.
GAs proved to be an effective instrument in such a scenario to provide functional, near-optimal
solutions in a short period of time (Reeves, 2010).

John Holland and his students and colleagues at the University of Michigan, most notably
David E. Goldberg, developed GAs and have since been tested with a high degree of success
on various optimization issues (Carr, 2014).

If there is a pool or a population of potential alternatives to the given problem in GAs, these
solutions will undergo recombination and mutation, creating new kids, and over different
generations, the process is repeated. A fitness value is allocated to each individual and a greater
chance is given to the fitter individuals to mate and create more fit individuals (Lawrenson,
Urli, and Kilby, 2017).

In nature, GAs are sufficiently randomized, but they work far better than random local

search, as historical knowledge is often exploited.

A. GA Advantages

e Does not need any details for derivatives (which may not be available for many real-world
problems).

e Compared to conventional methods, it is more reliable.

e Has very good capabilities in parallel.

e Optimizes both continuous and discrete functions and multi-objective topics as well.

e Provides a list of solutions that are "good" and not just one solution.

e Yous still get a solution to the problem, which gets better over time.

e Useful if the space for searching is very large and a large number of parameters are

involved.
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B. GA Limitations

e (GAs are not suitable for all problems, especially issues that are simple and for which
derivative data is available.

e The fitness value is repeatedly determined, which can be computationally costly for some
problems.

e Being stochastic, there are no guarantees about the solution's optimality or quality.

¢ The GA will not converge into the optimal solution if not properly implemented.

3.13.3 Decision Trees

A decision tree is a useful algorithm used for both regression and classification tasks for
machine learning. The term "decision tree" comes from the fact that the algorithm proceeds to
break the dataset into smaller and smaller parts until the data is split into single instances that
are then categorized. If you were to imagine the algorithm's results, a tree and several leaves
would mimic the way the groups are divided (Rokach & Maimon, 2005). How do Decision
Tree function? They will allow you to know when to use them during your machine learning
projects by getting a better understanding of how decision trees work, as well as their use cases
(Rokach & Maimon, 2005).

A decision tree resembles a flowchart a lot. You start at the start point, or root, of the chart and
then switch to one of the next possible nodes based on how you respond to the filtering criteria
of'that starting node to use a flowchart. If an end is reached, this process is repeated (Topirceanu
& Grosseck, 2017).

Decision trees function exactly the same way, with some form of test/filtering criteria for any
internal node in the tree. The nodes on the outside, the tree endpoints, are the labels for the data
point in question and are known as "leaves." Features or conjunctions of features are the
branches which lead from the internal nodes to the next node. The paths that run from the root
to the leaves are the rules used to define the data points (Topirceanu & Grosseck, 2017) as

shown in Figure 3.2.
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Dependent variable: PLAY

Play 4

b

Don't Play

OUTLOOK ?
sunny overcast rain
Play 2 Play 1 Play 3
Don't Play 3 Don't Play 0 Don't Play 2
HUMIDITY ? WINDY ?
<= T0 =70 TRUE FALSE
Play 2 Play 0 Play 0 Play 3

Dont Play 0 Don't Play 3 Don Play 2 Don't Play 0

Figure 3.2 Decision tree structure (Topirceanu and Grosseck, 2017).

A. Decision Tree Advantages

e Clear Visualization: As the concept is mainly used in our everyday lives, the
algorithm is easy to understand, view and imagine. A Decision Tree's production can
be easily interpreted by humans.

e C(lear and easy to understand: a Decision Tree is very easy to understand and looks
like simple if-then sentences.

e For both classification and regression problems, the Decision Tree may be used.

e The Decision Tree can accommodate both categorical and continuous variables.

e No scaling of features is required for a Decision Tree as it uses a rule-based method
instead of distance calculation.

e Effective handling of non-linear parameters: Unlike curve-based algorithms, non-
linear parameters do not influence the performance of a decision tree.

e The Decision Tree will process missing values automatically.

e For outliers, the Decision Tree is typically stable and can accommodate them
automatically.

e Less Training Period: Training time is less because, unlike the forest of trees in the
Random Forest, it produces just one tree.

B. Decision Tree Limits
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e Opverfitting: This is the primary issue that typically leads to data overfitting, which
eventually leads to inaccurate predictions. It keeps creating new nodes in order to suit
the data, and eventually the tree becomes too complex to interpret. It loses its
generalization capability in this way. On the trained data, it works very well but begins
to make a lot of errors on the unseen data.

e High variance: As described in point 1, the Decision Tree typically leads to data
overfitting. Because of the overfitting, there are very high chances of high-performance
variance, which contributes to many final estimation errors and shows high results
inaccuracy. It contributes to high variance in order to achieve zero bias (overfitting).

e Unstable: Adding a new data point will contribute to the overall tree re-generation and
it is important to recalculate and rebuild all nodes.

¢ Noise-affected: A little bit of noise will make it erratic, resulting in wrong predictions.

e Not suitable for large datasets: If the data size is large, complexity can evolve in a single

tree and lead to over fitting (see figure 6.3).

3.13.4. Neural Networks

Mathematical models that use learning algorithms inspired by the brain to store knowledge are
neural networks. Since neural networks are used in computers, they are called a 'artificial neural
network' collectively (Liu et al, 2020).The word machine learning is often used in this field
today and is the scientific discipline concerned with the design and creation of algorithms that
allow computers, such as sensor data or databases, to learn on the basis of data. A major goal
of machine-learning research is to learn to identify complex patterns automatically and make
intelligent data-based decisions (Pereira, 2020).Machine learning is also closely linked to fields
such as statistics, data processing, identification of patterns, and artificial intelligence. Neural
networks are a common machine learning platform, but there are many other techniques for
machine learning, such as logistic regression and support for vector machines (Liu et al, 2020).
Currently, deep learning isbeing used which gives better accuracy than standard neural
networks. However, they can look like black boxes, they strive to do the same thing as every
other model deep down, in order to make good predictions (Bae, Kim & Kim, 2021).
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A.

B.

Neural Network Advantages
Data: One of the factors that enhanced the neural network's success is the vast amount of
data accumulated over the last few years and decades. When they collect all the data and
knowledge, neural networks offer a better result, while conventional machine learning
algorithms reach a stage where more data does not improve performance.
Ability to function with incomplete information: After ANN preparation, the data may
produce performance even with incomplete information. Here, the output loss depends on
the value of the missing data.
Fault Tolerance: The corruption of one or more ANN cells does not prevent production
from being produced. This role makes it fault-tolerant for networks.
Dynamic: Neural networks are good for modelling with a large number of inputs with
nonlinear data, such as images. In a strategy of tasks involving several features, it is
efficient. It functions by breaking the classification problem into a layered network of
simpler components.
Parallel processing capability: There is computational power in ANN that can do more
than one task.
Computational power: Now, open computing power helps us to process more
knowledge. Computational power is multiplied by a constant factor for each unit of time
instead of being incrementally applied, according to Ray Kurzweil, a leading figure in
Artificial Intelligence. This implies that there is an increase in computing power
exponentially.
Neural Network Limitations
e Black box: The "black box" aspect of the neural network is one of the most distinctive
drawbacks. That means we do not know how and why a certain performance has been
generated by the neural network.
e Amount of data: Neural networks need much more data, as in at least thousands if not
millions of labelled samples, than any other conventional machine learning algorithms.
e Computationally costly: Neural networks are more expensive than other conventional
algorithms in terms of computation. It takes much less time to train most of the
conventional machine learning algorithms, varying from a few minutes to a few hours

or days.
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e Proper Network Structure Determination: There is no clear rule for deciding the neural
network structure. Via practice and trial and error, the required network configuration
is achieved.

e The network length is unknown: reducing the network to a certain sampling error value

means completing the training. The best results do not give us this benefit.
3.14. Summary

This chapter has described the processes and methods used by the researcher in his study and
has clarified his belief in positivistic philosophy, which was the result of the researcher's
conviction of importance research philosophy as a method for obtaining knowledge and

discovering reality.

To achieve that, the researcher has developed several hypotheses and has tested their validity
by collecting quantitative data by using the questionnaire. Also, the researcher's philosophy
has influenced the type and size of the selected sample (convenience sampling, purposive
sampling). On the other said, this chapter has shown researcher's desire to verify the reliability
and ethical considerations. Finally, this chapter has shown that the researcher focused on how
to analyse the data using statistical methods that gave numerical results which has helped him
to explain the findings logically, so he could verify the research hypotheses. Detailed data on

analyses will be extensively discussed in Chapter Four.
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Chapter 4 - Data Analysis and Results

4.1. Introduction

This study is concerned with the use of Artificial Intelligence (technology) within Human
Resources Management in way to improve the link between Job Descriptions and Roles of
employees with the performance appraisal. This study used a questionnaire that looks at
participants’ views and attitudes towards technology and its usefulness within HRM settings.
Overall, such views will enable the researcher to understand ways in which to improve HR
relationship with Artificial intelligence for the benefits of employees. This chapter will discuss
four main areas of concern to the researcher, mainly Performance Appraisal, Job Description,
Utilisation of Artificial Intelligence and finally Factors that led to the adoption of technology
i.e. Technology Adoption Factors. These dimensions were measured using a 5-pointLikert
scale, each built of a number of items. This chapter will start by providing demographic and
background details about the participants, then this is followed by an examination of each the
aforementioned dimensions through Exploratory Factor Analysis. This is followed by an
examination of the reliability of each of the extracted factors/scales. Extracted factors will then
be described individually using general descriptive statistics (e.g., frequency, %) to look at
each items and see the level of agreement generated by participants. Following this descriptive
part of the analysis, this chapter will seek in-depth analysis of the results by conducting various
Inferential Statistics to test group differences using demographic and background details about
the participants (e.g., age, gender, education).

The process of analyses will enable the researcher to reach a better conclusion about the
usefulness of Artificial Intelligence in HRM setting and specifically in relation to Job
Description and Job Appraisal.

4.2. Demographic Variables

This section provides a general description of background and demographic characteristic of
the sample used in this study. Overall, 341 took part, 66.3% were males and 33.1% were
females. Their education and qualification varied where the slight majority of the participants
had PhD level of qualification (34.3%), followed by bachelor’s degree (30.2%) and 27.3%
stated they have a master’s degree. Only 2.9% had a diploma level of qualification and 5.3%
explained they have completed high school level of education. As of the organisation they work

for, the majority (66.9%) worked in the government sector and 33.1% worked in the private
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sector. Finally, participants’ nationalities varied where the great majority (83%) were Saudis
and 16.4% were non-Saudis. Egyptians (10%) and Tunisians (3.8%) were the two main
nationalities represented other than Saudis. Table 4.1 shows the frequencies and the

percentages of all variables.

Table 4.1 General demographic and background details of participants.

Age No | % Gender No % Nationality No | %
18-25 10 2.9 | Male 226 | 66.3 | Saudi 283 | 83.0
26-30 22 6.5 Female 113 | 33.1 | Egyptian 34 10.0
31-35 50 14.7 | Missing 2 0.6 | Jordanian 4 1.2
36-40 66 19.4 | Education | No % Tunisian 13 3.8
41-45 45 13.2 | High School | 18 5.3 | Sudanese 3 0.9
46-50 60 17.6 | Diploma 10 2.9 | Palestinian 1 0.3
>50 88 25.8 | Bachelor 103 30.2 | Lebanese 1 0.3
Master 93 27.3 | Missing 2 0.6
PhD 117 | 343 Grouped No | %
Nationality
Organisation | No | % Saudi 283 | 83.0
Government | 228 | 66.9 Non-Saudi 56 16.4
Private 113 | 33.1 Total 339 1994

Considering that males constituted the vast majority of the 341 respondents to this survey, it is
reasonable to conclude that the gender difference in the research outcome reflects the fact that
the findings were geared toward the impact of males. That is, the effect has a disproportionately
negative impact on females. In a similar vein, the educational backgrounds of those who
responded revealed that, because the vast majority were at the PhD level, experts had been
engaged and the contribution of the research reflected desirable expert opinions. Another
consequence of the demographic feature of this research is the nature of the respondents' places
of employment, which was discovered to be primarily in the government sector, which lead to
the contribution of the research to dwell on public perceptions of the issue being investigated.
In conclusion, working with a majority of males, those with PhDs, and those in public service,
all of whom are primarily from Saudi Arabia, suggests that the research is focused on feasible

respondents that provide comprehensive and justified views on artificial intelligence in human
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resource management. Finally, two missing data entries were discovered in the demographic
variables, despite the fact that the problem of missing data is relatively common in almost all
research. However, two missing demographic data entries out of 341 cannot have a statistically
significant impact on the conclusions that can be drawn from the data. Because of this, the
survey results are analysed in order to determine what questions were asked and what
information was gathered. Hence the procedure followed after this is analysing the survey in

terms of the answers gathered.
4.3. Exploratory Factors Analysis

This part of the analysis chapter is concerned with in-depth examination of the questionnaire’s
latent variables. The questionnaire was constructed to cover four distinct dimensions, namely
Performance Appraisal (11 items), Job Description (13 variable), Utilisation of Artificial
intelligence (11 items) and Technology Adoption factors (8 items). The dimensions were
constructed in a way to answer the research questions/aims as set in the introduction (Chapter
1) about the role of technology in job appraisal. Each of these dimensions is considered unique
and as a result each will go through Exploratory Factor Analysis to test if the items within
represent any latent variables. This provides an extra validation procedure to enhance the
questionnaire’s ability to answer the research questions while unearthing new latent variables
if present. By definition, Exploratory Factor Analysis represents a statistical technique used to
condense data and items into to a smaller number of summary variables (latent variables) and
to further explore and test the theoretical structure of tested subject. In other words, the groups’
variables that share similarities are grouped together and then grouped under the name of a
factor/component. By following Exploratory Factor Analysis, the data was examined using a
method referred to as “Principal Component Factor Analysis”; this is used when there is a need
to produce a minimum number of factors to represent a maximum proportion of variances
within the data. A Varimax Rotation method is used to simplify factors, where correlated
items/extracts are loaded. As an assumption, each factor analysis should be performed with an
adequate sample. Sampling adequacy is tested through Kaiser-Meyer-Olkin Measure of
Sampling Adequacy (closer to 1 the better) test and Bartlett's Test of Sphericity (has to be
significant, p < 0.05). Sampling adequacy is an important test to ensure that Factor analysis

could be performed.
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4.3.1 Performance Appraisal

Performance appraisal, as a dimension within the questionnaire, was explored using 11 items.
Principle Component factor analysis with Varimax rotation was conducted to see if these items
could be represented by less factors. The sample was considered adequate as KMO was close
to 1 (0.844) and the Bartlett’s test of Sphericity was found to be significant (X2 = 1049.9,
p<0.001), “df” stand for the degree of freedom, that is the amount of values that are allowed to
change and yet accept the result and “Sig” represent the p-value for which it indicate the chance
at which the results is significant (see Tables 4.2, 4.3 & 4.4). Overall, factor analysis produced
two components/factors, both explaining a total variance of 49.83%. Both factors achieved an
Eigenvalue above 1.

Factor 1: this factor had an Eigenvalue of 3.96 and explained a total variance of 36.07% before
rotation and 29.91% after rotation. A total of 6 items showed high loading within this
component, as represented in Tables 4.3 and 4.4. By carefully these items the factor was called
“Performance software benefit”.

Factor 2: this factor achieved an Eigenvalue of 1.51 and explained 13.75% of the variance
before rotation and 19.91% of the variance after rotation. Five items loaded highly under this

factor, these items are judged to represent “Performance aims/objectives”

Table 4.2 Sampling adequacy for factor analysis.

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.844
Bartlett's Test of Sphericity Approx. Chi-Square 1049.992
df 55
Sig. 0.000

Table 4.3 Total variance explained by data within performance appraisal and factors

extracted.
Extraction Sums of Rotation Sums of
Initial Eigenvalues Squared Loadings Squared Loadings
Variance | Cumulative Variance | Cumulative Variance | Cumulative
Component | Total (%) (%) Total (%) (%) Total (%) (%)
1 3.96836.075| 36.075 |3.968|36.075 | 36.075 |3.291]29.916| 29.916
2 1.51313.755| 49.830 |[1.513|13.755| 49.830 |2.191]19.914 | 49.830
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0.924| 8.403 | 58.232

0.867| 7.877| 66.110

0.786| 7.146| 73.255

0.562| 5.105| 84.536

0.498| 4.529| 89.065

3
4
5
6 0.679| 6.175 79.431
7
8
9

0.487| 4.426| 93.491

10 0.414| 3.761 97.252

11 0.302| 2.748| 100.000

Extraction Method: Principal Component Analysis.

Table 4.4 The rotated component matrix including items’ loading for Performance 2 factors.

Component

1

2

Modern software with high capabilities for extracting, saving, analysing
information and linking it to multiple relevant entities will help to accurately

assess employee performance.

0.832

A modern software will provide a more objective and realistic performance

appraisal compared to a manual one

0.811

Keeping employee-related information in one place, using safe, fast and
accurate computer software enables management to draw a realistic picture of

the level and skills of staff performance.

0.791

Performance appraisal should be linked/matched to job description using a

software within the Human Resources department

0.669

The managers’ decisions (positive or negative) are helped when an employee

is aware of his/her performance appraisal outcome

0.497

0.400

A poor performance appraisal outcome necessitates reviewing job description

0.426

Performance appraisal should be based on all aspects that impact employees’

performance (e.g. ability, skill, behaviour, relationships and commitment)

0.766

Employees have the right to have access to their performance appraisal

outcomes

0.692

Performance appraisal should be based on job description/role

0.648
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Promotion/benefits must be based on performance evaluation results. 0.473

The main objective of performance appraisal is to assess employees’ 0.454

performance level relevant to their job description.

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 3 iterations.

4.3.2 Job Description

Job Description entailed items concerning participants’ opinions about their job descriptions
as reflected by 13 items. Following Principal Component factor analysis, these 13 items were
grouped into two main factors, explaining 57.08% of the variance within the data. The sample
was considered adequate as per the KMO test (0.927) and the Bartlett’s Test of Sphericity (X*
=2114.01, p<0.001) (see Tables 4.5, 4.6 and 4.7).

Factor 1: the first factor had an Eigenvalue of 6.39 and explained 49.18 of the variance within
the data before rotation and 30.02% after rotation. By reviewing items with this factor, it was
called “Clarity” which included 8 items (see Figures4.6 and4.7).

Factor 2: The second factor achieved an Eigenvalue of 1.02 and explained 7.90 of the variance
within the data before rotation and 27.08 after rotation. By inspecting items within this factor,

it was judged that they reflect “Importance” which included 5 items (see Figures 4.6 and 4.7).

Table 4.5. Sampling adequacy for factor analysis of a variable “Job description”

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling 0.927
Adequacy.

Bartlett's Test of Approx. Chi-Square 2114.012
Sphericity df 78
Sig. 0.000
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Table 4.6. Variance explained by data within job description and factors extracted

Total Variance Explained

Component

Initial Eigenvalues

Extraction Sums of

Squared Loadings

Rotation Sums of

Squared Loadings

Total

% of

Variance

Cumulative

%

Total

% of

Variance

Cumulative

%

Total

% of

Variance

Cumulative

%

1

6.394

49.186

49.186

6.394

49.186

49.186

3.904

30.028

30.028

1.027

7.902

57.087

1.027

7.902

57.087

3.518

27.059

57.087

0.996

7.658

64.745

0.669

5.145

69.891

0.619

4.763

74.653

0.544

4.186

78.839

0.514

3.956

82.796

0.490

3.773

86.568

O 0| | O] | B W N

0.448

3.445

90.014

[
(=)

0.364

2.797

92.811

—_—
—_—

0.338

2.597

95.409

p—
o

0.320

2.462

97.871

13

0.277

2.129

100.000

Extraction Method

: Principal Component Analysis.
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Table 4.7. The rotated component matrix including items’ loading for the job description’s

two factors.

Component
1 2

Job description allows and directs employees rather than asking others about | 0.793
the tasks they should perform
An accurate job description facilitates employees’ selection process 0.742
Job description provides an employee clarity in his/her daily tasks 0.721
Matching performance with jobs description ensures the right person in the 0.717
right position
Lack of clarity in job description negatively impacts employees’ performance |0.570|0.441
\Adherence to job description should be checked in performance appraisal 0.528
Job description goals/activities must be realistic to be achieved and 0.517
implemented
Lack of clarity in job description leads employees to be dissatisfied and 0.473
anxious in performing their job tasks
Job description should be accessible to all employees as a reminder of their 0.809
own tasks
To facilitate better communication and information sharing between different 0.806
departments, it is necessary to use specialized, modern and appropriate
techniques.
It is important that each job within an organisation has its unique job 0.746
description
Lack of clarity in job description negatively impacts the performance 0.591
evaluation/appraisal process
The HR department should review job description whenever significant 0.403/0.532
changes occur in the organisation

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 3 iterations.
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4.3.3 Utilisation of Artificial Intelligence

Utilisation of Artificial intelligence included 11 items each reflecting an aspect of how artificial
intelligence is utilised. Principle Component Factor analysis was performed, and the sample
was judged to be adequate based on KMO of 0.919 and Bartlett’s Test of Sphericity (X =
1995.7, p<0.001). When inspecting the variances explained in the factor extraction, it was
found that all data (11 items) are loaded under one factor only with an Eigenvalue of 5.90. This
factor explained 53.67% of the variance before and after rotation. This clearly indicates that all
items share similarity and can be explained by one factor only hence the factor here is called
“Utilisation of Artificial intelligence” as originally designed as shown in Tables 4.8, 4.9 and
4.10.

Table 4.8 Sampling adequacy for factor analysis.

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling 0.919
Adequacy.

Bartlett's Test of Approx. Chi-Square 1995.719
Sphericity df 55
Sig. 0.000
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Table 4.9 Variance explained by data within utilisation of artificial intelligence under one

factor.

Initial Eigenvalues

Extraction Sums of Squared Loadings

Component | Total | Variance (%) | Cumulative (%) | Total Variance (%) | Cumulative (%)
1 5.905 53.679 53.679 5.905 53.679 53.679
2 0.944 8.582 62.261

3 0.920 8.368 70.629

4 0.573 5.211 75.840

5 0.542 4.931 80.770

6 0.459 4.171 84.941

7 0.449 4.079 89.020

8 0.365 3.316 92.336

9 0.309 2.809 95.146

10 0.295 2.680 97.826

11 0.239 2.174 100.000

Extraction Method: Principal Component Analysis.

Table 4.10 The rotated component matrix including items’ loadings for Utilisation of
Artificial Intelligence.

Component
1

To Integrate a variety of different technologies to achieve high quality output 0.801
in the least time, effort and cost.

To improve communication and coordination 0.789
To increase business performance and production. 0.780
To connect job description with performance and training options 0.774
To reduce the costs and financial burden 0.742
To provide better decision making and problem’s solving scenarios 0.738
To improve the decision-making process within the Human Resources 0.728
department.
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To obtain information with the possibility to change it and link it to other 0.728
information in any other location and draw conclusions quickly, accurately and

safely.

To collect, preserve, process and retrieve information better than traditional 0.682
methods

To deal with an enormous amount of information to make substantive 0.643
decisions.

To reduce human errors 0.632

Extraction Method: Principal Component Analysis.

a. 1 components extracted.

4.3.4. Technology Adoption Factors

The fourth dimension within the questionnaire looked at Technology adoption factors, this
dimension was made of 8 items. Using Principal Component Factor Analysis all factors were
loaded highly under one component which generated an Eigenvalue of 4.19 and explained
61.48% of the variance before and after rotation. The sample was judged to be adequate based
on KMO test (0.905) and Bartlett’s Test of Sphericity (X*> = 1632.6, p<0.001). This factor
reflects technology adoption factors as per the original name (see Tables 4.11, 4.12 and 4.13).

Table 4.11 Sampling adequacy for factor analysis.

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling 0.905
Adequacy.

Bartlett's Test of Approx. Chi-Square 1632.667
Sphericity df 28
Sig. 0.000
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Total 4.12 Variance explained by data within technology adoption factors under one factor

Initial Eigenvalues Extraction Sums of Squared Loadings

Component | Total | Variance (%) | Cumulative (%) |  Total Variance (%) | Cumulative (%)
1 4919 61.484 61.484 4919 61.484 61.484

2 0.877 10.964 72.448

3 0.589 7.356 79.804

4 0.445 5.563 85.367

5 0.348 4.347 89.714

6 0.319 3.992 93.706

7 0.285 3.564 97.270

8 0.218 2.730 100.000

Extraction Method: Principal Component Analysis.

Table 4.13 The rotated component matrix including items’ loading within technology

adoption factors under one factor.

Component
1

T5. Based on its ability to perform the tasks for which it was selected 0.841
T6. Based on compatibility with the organisation’s financial and organizational 0.841
human resources
T4. Based on good and proven qualities 0.813
Based on its ability to facilitate information (collect, organise, analyse and 0.812
retrieve)
Based on availability of maintenance & trained staff 0.790
Based on the availability of appropriate regulated environment 0.781
Based on its applicability to job performance 0.741
Based on the ability of staff to use it 0.634
Extraction Method: Principal Component Analysis.
a. 1 components extracted.
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4.4. Reliability

Following the Exploratory Principal Component Factor analysis this section further tests the
reliability of each of the scales. To recap, factor analysis produced two dimensions under
Performance Appraisal (Performance and Software Benefit, Performance Aims/objectives) and
two under Job Description (Clarity and Importance while Utilisation of Artificial Intelligence
and Technology Adoption Factors both produced one factor each. Cronbach’s Alpha test was
conducted to measure the consistency in answers across items within each of the dimensions
(internal reliability) and each of the factors produced following Factor Analysis. This test
enables the research to judge how reliable each of the scales is, i.e. how consistently items
measure the same thing. Cronbach’s alpha is a coefficient that ranges between 0 and 1 in size,
where value close to 0.70 or above are considered acceptable. As can be observed from Table

4.14, all dimensions can be considered reliable. The highest

Table 4.14 Cronbach’s alpha as a measure for internal reliability.

Dimension/scale Items Cronbach’s Alpha
Performance appraisal 11 0.815
Performance and Software Benefit 6 0.793
Performance Aims/objectives 5 0.755

Job Description 13 0.913
Clarity 8 0.869
Importance 5 0.837
Utilisation of Artificial Intelligence 11 0.910
Technology Adoption Factors 8 0.903

Cronbach's alpha values ranged from 0.755 to 0.913 on a scale from one to ten, with
0.913 being the highest and 0.755 the lowest. According to the results of Cronbach's alpha,
of the "Job Description" indicator is the highest set, indicating that the construct exhibited the
maximum satisfactory level of internal consistency dependability and consistency reliability.

All of the values were higher than the required threshold value of 0.70.

67




4.5. Descriptive Statistics

4.5.1. Performance Appraisal

This section looked at and reflected participants’ attitude and opinions about performance
appraisal in general. Overall, it includes 11 items and following factor analysis these items
were grouped under two main factors Performance and Software Benefit and Performance
Aims/objectives.

A. Performance and Software Benefits

Overall, 6 items looked at how employees’ performance could be helped by the use of
technology and a software specifically. By examining each of the 6 statements in Table 4.15,
overall, it could be agreed that there is a positive opinion about the benefits of a software. This
is seen by the total agreement (Agree + Strongly Agree). Almost 79% of the participants agreed
with all statements. When considering them individually, it could be seen that the most
agreement was generated for the statement “The managers’ decisions (positive or negative) are
helped when an employee is aware of his/her performance appraisal” (90.9% agreement). This
illustrates the importance of increasing employees’ awareness of his performance appraisal.
This was closely followed by a statement reflecting the importance of software in which all
information is kept safely in one place. The statement said “Keeping employee-related
information in one place, using safe, fast and accurate computer software enables management
to draw a realistic picture of the level and skills of staff performance” agreement here was
generated for 89.7% of the participants. All other statements further illustrate the benefits of
having a software for performance appraisal as shown in Table 4.15.

Table 4.15 Descriptive statistics and distribution of scores within the performance and
software benefits.

SD D. N. A. S.A. Agreement

A poor performance appraisal 3 14 46 152 126 278.0
outcome necessitates reviewing job 0.9 4.1 13.5 | 44.6 37.0 81.5
description
The managers’ decisions (positive or 0 8 23 163 147 310.0
negative) are helped when an 0 23 6.7 | 478 43.1 90.9
employee is aware of his/her
performance appraisal outcome

1 12 41 150 137 287.0
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Performance appraisal should be 0.3 3.5 12.0 | 44.0 40.2 84.2
linked/matched to job description
using a software within the Human

Resources department

Modern software with high 3 6 36 155 141 296.0

capabilities for extracting, saving, 0.9 18 106 | 455 413 86.8
analysing information and linking it
to multiple relevant entities will help

to accurately assess employee

performance.
A modern software will provide a 3 7 61 138 132 270.0
more objective and realistic 0.9 2.1 17.9 | 40.5 38.7 79.2

performance appraisal compared to

a manual one

Keeping employee-related 1 10 24 161 145 306.0

information in one place, using safe, 03 2.9 70 | 472 425 89.7
fast and accurate computer software
enables management to draw a

realistic picture of the level and

skills of staff performance.

B. Performance Aims/Objectives

This factor reflects employees’ attitudes and opinions about performance appraisal generally
and what it should entail (i.e., its aims and objectives). By reviewing the five statements here
there was an overwhelming agreement about the aims/objective of performance appraisal. The
total agreement of each of the items explain much of their opinions. More than 87.7% of the
participants showed agreement on all items. The highest agreement was found for the statement
illustrating that “Performance appraisal should be based on all aspects that impact employees’
performance (e.g. ability, skill, behaviour, relationships and commitment)”, which received
agreement from 98.5% of the participants. This is closely followed by 96.5% of the participants
agreeing that “Employees have the right to have access to their performance appraisal
outcomes”. Table 4.16 further shows agreement that performance appraisal should be based on

job description/role (95.6%) and performance evaluation results (89.7%) and finally there was
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an agreement that the main objective of performance appraisal is to assess employees’

performance level relevant to their job description (87.7%).

Table 4.16 Descriptive statistics and distribution of scores within the performance
aims/objectives.

SD | D. N. A. S.A. | Agreement

Employees have the right to have 2 3 7 70 | 259 329.0
access to their performance 06 | 09 | 21 1205 1| 760 96.5
appraisal outcomes

Performance appraisal should be 5 94 | 242 336.0
based on all aspects that impact 1.5 | 27.6 | 71.0 98.5

employees’ performance (e.g.,
ability, skill, behaviour,

relationships and commitment)

Performance appraisal should be 1 4 10 134 | 192 326.0
based on job description/role 03 | 12 | 29 [ 393 ] 563 95.6
Promotion/benefits must be based 8 27 136 | 170 306.0
on performance evaluation results. 23 | 79 | 399 | 499 89.7
The main objective of performance 3 11 28 168 | 131 299.0
appraisal is to assess employees’ 09 | 3.2 82 | 493 | 384 87.7

performance level relevant to their

job description.

4.5.2 Job Description

As explained earlier, job description as a dimension was divided into two factors following
Exploratory Factor Analysis. The first was referred to as Job Description Clarity and Job
Description Importance

A. Clarity

Job Description Clarity is explained through 8 items, all of which stress the importance of
having job descriptions as it provides employee with clarity about their roles and tasks and how
it can be linked to performance appraisal. Table 4.17 illustrates the importance of clarity where
all statement provided received at least 92.7% agreement. 97.7% of the participants agreed that

“Job description goals/activities must be realistic to be achieved and implemented”. The great

70



majority also agreed on of an accurate job description in facilitating the employee selection
process (95.6%), while ensuring the right person for the right job by matching performance
appraisal with job descriptions (95%). Other statements further illustrate that clarity in job

description is linked to better performance appraisal.

Table 4.17 Descriptive statistics and distribution of scores within the job description clarity

factor.
SD D. N. A. S.A. | Agree
ment
An accurate job description 4 11 151 175 326.0
facilitates employees’ selection 1.2 3.2 44.3 51.3 95.6
process
Job description allows and directs 1 8 16 160 156 316.0

employees rather than asking others 0.3 23 4.7 46.9 45.7 92.7
about the tasks they should perform

Job description provides an employee 1 4 16 170 150 320.0
clarity in his/her daily tasks 0.3 1.2 4.7 49.9 44.0 93.8
Adherence to job description should 1 1 16 175 148 | 323.0
be checked in performance appraisal 0.3 0.3 4.7 51.3 43.4 94.7
Matching performance with jobs 1 16 159 165 324.0
description ensures the right person 0.3 4.7 46.6 48.4 95.0
in the right position

Lack of clarity in job description 3 16 161 161 322.0
negatively impacts employees’ 0.9 4.7 47.2 47.2 94.4
performance

Job description goals/activities must 1 7 145 188 | 333.0
be realistic to be achieved and 0.3 2.1 42.5 55.1 97.7
implemented

Lack of clarity in job description 4 18 142 177 | 319.0
leads employees to be dissatisfied and 1.2 53 41.6 51.9 93.5

anxious in performing their job tasks
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B. Job Description Importance

The second factor under job description reflected its importance. By examining each of the five

statements under this factor, it could be said that the job description is viewed with great

importance. At least 93.4% of the participants showed agreement on each of the statements.

Table 4.18 shows around 97.9% of the participants agreed that in order to improved

communication and better exchange of information between different departments, it is

necessary to use specialized, modern and appropriate techniques. Also, 97.1% agreed that it is

important that each job within an organisation has its unique job description, and 96.8% agreed

that job descriptions should be reviewed by HR whenever significant changes occur within an

organization. Access to job descriptions was also viewed as important as a reminder for

employees about their roles (96.2%). Finally, 93.8% explained that the lack of clarity in job

descriptions impacts performance evaluation (see Table 4.18).

Table 4.18 Descriptive statistics and distribution of scores within the job description

importance factor

different departments, it is necessary
to use specialized, modern and

appropriate techniques.

SD | D. N. A. S.A. | Agreement
The HR department should review 2 9 136 194 330.0
job description whenever significant 0.6 2.6 39.9 56.9 96.8
changes occur in the organisation
Lack of clarity in job description 5 16 143 177 320.0
negatively impacts the performance 15 4.7 41.9 51.9 93.8
evaluation/appraisal process
It is important that each job within 1 2 7 139 192 331.0
an organisation has its unique job 0.3 | 0.6 2.1 40.8 56.3 97.1
description
Job description should be accessible 1 2 10 120 208 328.0
to all employees as a reminder of 03| 0.6 2.9 35.2 61.0 96.2
their own tasks
To facilitate better communication 1 1 5 118 216 334.0
and information sharing between 03] 0.3 1.5 34.6 63.3 97.9
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4.5.3. Utilisation of Artificial Intelligence

This dimension was aimed to reflect the reason behind the use of artificial intelligence within
human resources. Overall, 11 reasons were listed, and the great majority of participants showed
agreement on each of these reasons; this was reflected by at least 88.6% of the participants. By
looking at Table 4.19, 97.9% of the participants explained that artificial intelligence helps to
“To improve communication and coordination” while it provides the ability to “To Integrate a
variety of different technologies to achieve high quality output in the least time, effort and cost”
(96.8%). Adding to that 95.6% explained that artificial intelligence allows employers “To
collect, preserve, process and retrieve information better than traditional methods”. The
utilisation of artificial intelligence was found to be useful in a number of other ways as can be
viewed from Table 4.19.

It could be clearly concluded that the benefits of artificial intelligence are many and that the

majority of participants see these benefits and agree with them (see Table 4.19).

Table 4.19 Descriptive statistics and distribution of scores within utilisation of artificial

intelligence.
SD D. N. A. S.A. | Agreement

To deal with an enormous amount of 1 4 27 152 157 309.0
information to make substantive 0.3 1.2 7.9 44.6 | 46.0 90.6
decisions.
To obtain information with the 1 3 15 156 166 322.0
possibility to change it and link it to 03 09 a4 457 | 48.7 94.4
other information in any other location
and draw conclusions quickly,
accurately and safely.
To collect, preserve, process and 2 4 9 141 185 326.0
retrieve information better than 0.6 1.2 2.6 413 | 543 95.6
traditional methods
To provide better decision making and 2 32 147 160 307.0
problem solving scenarios 0.6 9.4 43.1 | 46.9 90.0
To connect job description with 1 2 16 169 153 322.0
performance and training options 0.3 0.6 4.7 49.6 | 449 94 .4

1 10 170 160 330.0
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To Integrate a variety of different 0.3 2.9 499 | 469 96.8
technologies to achieve high quality
output in the least time, effort and cost.
To reduce the costs and financial 1 6 32 155 147 302.0
burden 0.3 1.8 94 45.5 | 43.1 88.6
To reduce human errors 2 5 25 149 160 309.0
0.6 1.5 7.3 43.7 | 46.9 90.6
To improve communication and 7 169 165 334.0
coordination 2.1 49.6 | 484 97.9
To increase business performance and 1 20 153 167 320.0
production. 0.3 59 449 | 49.0 93.8
To improve the decision-making 1 2 25 163 150 313.0
process within the Human Resources 0.3 0.6 7.3 47.8 | 44.0 91.8
department.

4.5.4 Technology Adoption Factors

Reasons and factors behind adopting technology within HR in relation to job description and
job performance were assessed using 8 statements. This provides an explanation of how to use
technology and what to baseparameters/criteria on. Each item explained a factor. Overall, the
results in Table 4.20 show that all 8 provided factors achieved high agreement. 97.7% of the
participants agreed that technology adoption should be based on its ability to facilitate
information i.e., collect, organise, analyse and retrieve information, while 93.9% explained that
it should be used based on its applicability to job performance. The availability of appropriate
regulated environment is seen as important (93%). Adoption should also be based on
technology’s ability to perform the tasks for which it was selected (91.8%), or compatibility
with the organisation’s financial and organizational human resources (91.8%).

Furthermore, 92.1% explained that the availability of maintenance and trained stuff should be
considered in the adoption of technology, while its proven qualities should be considered
(90.9%). In addition, staff’s ability to use it is considered important (88.3%) as shown in Table
4.20.
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Table 4.20 Descriptive statistics and distribution of scores within Technology adoption

factors.
SD D. N. A. S.A. | Agreement
Based on the ability of staff to use it 4 12 24 144 157 301.0
1.2 3.5 7.0 | 422 | 46.0 88.3
Based on its applicability to job 3 18 174 146 320.0
performance 0.9 5.3 51.0 | 42.8 93.8
Based on its ability to facilitate 1 7 167 166 333.0
information (collect, organise, analyse 0.3 2.1 49.0 | 48.7 97.7
and retrieve)
Based on good and proven qualities 1 30 158 152 310.0
0.3 8.8 | 463 | 44.6 90.9
Based on its ability to perform the 2 26 158 155 313.0
tasks for which it was selected 0.6 7.6 | 463 | 455 91.8
Based on compatibility with the 1 27 173 140 313.0
organisation’s financial and 0.3 7.9 | 50.7 | 41.1 91.8
organizational human resources
Based on availability of maintenance & 4 23 157 157 314.0
trained staff 1.2 6.7 | 46.0 | 46.0 92.1
Based on the availability of 2 22 143 174 317.0
appropriate regulated environment 0.6 6.5 | 419 | 51.0 93.0

4.6. Data Type Examination

In this part of the results, data will be examined to determine its type. Generally, data is

considered either Parametric or Non-parametric. Its type determines the tests used. For the data

to be parametric, it has to justify normal distribution and be considered of an interval nature. If

data is considered ordinal or is negatively or positively skewed, then it could be judged as non-

parametric in its nature. The descriptive table below shows the distribution of the results after

averaging items with each of the scales. Performance appraisal was averaged before and after

factor analysis (resulted into two factors) and the same for Job Description.

Utilisation of Artificial intelligence and Technology adoption factors stayed as they were

originally designed. In total, this study looks at 8 variables (averages). High average/mean
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score indicate higher agreement among participants. As shown in Table 4.21, the minimum
and the maximum scores indicate the range while the skewness and the kurtosis statistics show
the distribution of the results and possible deviation from normal distribution. Overall, it could
be judged that all 8 variables reflected normal distributions where the majority of the scores lie
around the mean and score less extreme.

This is confirmed by the Skewness level and Kurtosis statistics (within £2). As a result, the
researcher assumes normal distribution following the assumption that the scores are of an
interval nature. After judging that the data is normally distributed, the researcher will use
Parametric tests mainly, as well as descriptive statistics to analyse the data further. Mainly this
study will use independent samples t-test to measure differences between two independent
group and Analysis of Variance to measure the differences between three groups or more.
Furthermore, Pearson’s Correlation Coefficient will be used to measure the correlation between

all variables. More details will be provided later in the analysis as shown in Table 4.21.

Table 4.21 Descriptive statistics and the distribution of main variables’ scores.

N Minimum | Maximum Mean Std. Skewness Kurtosis
Deviation
Std. Std.
Statistic Statistic Statistic Statistic | Statistic | Statistic Statistic
Error Error
Performance
) 341 3.09 5.00 4.35 044 -0231| 0.13| -0.57|0.26
Appraisal
Software
341 3.00 5.00 4.50 043 | -0.64| 0.13 0.03 | 0.26
benefits
Performance
) 341 1.67 5.00 4.22 0.55| -0.51] 0.13 0.46 | 0.26
Aims/objectives

Job Description 341 2.69 5.00| 4.46 043 | -0.56 | 0.13 0.14 | 0.26

Job

Clarity

descriptions- 341 3.00 5.00 | 4.42 046 | -036| 0.13| -0.570.26

Job

importance

descriptions- 341 1.40 500 453 047 -144 | 0.13| 5.21]0.26
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Use of

Intelligence

Artificial 341 2.64 5.00 | 4.39 048 | -0.28 | 0.13 | -0.57|0.26

Technology

Factors

Adoption 341 2.88 5.00| 437 051 -0.26 | 0.13 | -0.77 | 0.26

4.7. Inferential Statistics
4.7.1. Gender Differences

This section is concerned with the gender differences within the various scales explained
above. Each of the scales/factors was averaged, this section will look at differences between
males and females in overall scores of Performance Appraisal, software benefits and
performances aims/objectives, Job Description and its perceived Clarity and Importance,
Utilisation of Artificial Intelligence and Technology Adoption Factors. This study utilises
parametric tests. To test the difference between both groups, Independent Samples t-test was
used.This test measures if any difference exists between both groups and whether or not this
difference is significant. Significance is determined based on an alpha level of less than 5%
(p<0.05) to confirm differences.

The independent samples t-test (Table 4.22)showed that gender differences were found in
Performance Appraisal overall (t = 2.46, p = 0.014), showing that male participants had
significantly higher mean score (M = 4.38) compared to Female participants (M = 4.26). By
observing the two factors extracted from Performance appraisal, a significant difference was
found in the performance aims/objective (t = 2.32, p = 0.021) but no significant difference in
software benefits. In performance aims/objectives, male participants had higher agreement
scores (M = 4.26) compared to females (M = 4.11). Although not significant, males also had
higher mean score in the software benefits.

Gender had a significant impact on Utilisation of artificial Intelligence (t = 2.68, p = 0.008);
clearly male participants showed higher agreement (M = 4.24) compared to Females (M =
4.28). No significant difference between males and females were found in the rest of the scales
(p > 0.05) as can be viewed from Table 4.22. However, it is important to highlight females

consistently showed less agreement across all items. Although they have positive agreement
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and positive views, male showed slightly more agreement and hence more positive views. This

is deposited in Table 4.22.

Table 4.22 Descriptive results and t-test scores as a function gender

Std. Sig.
Gender| N | Mean |Deviation| t-test
Performance Male 226 |4.3854| 0.44093 2.467 0.014
Appraisal Female | 113 [4.2623| 0.41655

Software benefits | Male 226 |4.5274| 0.42295 1.898 0.059
Female | 113 [4.4336| 0.44070
Performance Male 226 [4.2670| 0.54864 2.320 0.021
Aims/objectives  |Female | 113 [4.1195| 0.55789
Job descriptions | Male 226 |4.4918| 0.41459 1.876 0.062
Female | 113 [4.3982| 0.46816
Job descriptions- |Male 226 [4.4491| 0.44741 1.817 0.070

Clarity Female | 113 [4.3540| 0.46798

Job descriptions- |Male 226 [4.5602| 0.42709 1.684 0.093
Importance Female | 113 [4.4690| 0.54561

Utilisation of Male 226 |4.4352| 0.45796 2.684 0.008
Artificial Female | 113 |4.2896| 0.49578

intelligence

Technology Male 226 |4.3590| 0.51595 -0.311 0.756

Adoption Factors |Female | 113 [4.3772| 0.49748

4.7.2. Nationality

As reflected in the demographic and background section provided earlier, participants were
mainly Saudi nationals, however a minority of participants came from different parts of the
world. This section looks at Saudis (283) versus the rest of the sample (56). An Independent
Samples t-test was performed, and it was shown that Nationality does not have an impact on

any of the scales (p>0.05). The results are shown in Table 4.23.
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Table 4.23 Descriptive results and t-test scores between Saudi and Non-Saudi participants.

Std.
Nationality | N | Mean - t-test Sig.
Deviation

Performance Saudi 283 |4.3424| 0.43520 | -0.307 0.759
Appraisal Non-Saudi 56 [4.3620| 0.44112

Saudi 283 [4.4919| 0.42714 | -0.413 0.680
Software benefits

Non-Saudi 56 [4.5179| 0.44604
Performance Saudi 283 |4.2179]| 0.54236 | -0.175 0.861
Aims/objectives | Non-Saudi 56 |4.2321| 0.62010

. Saudi 283 |4.4518]| 0.43997 | -0.739 0.461

Job descriptions

Non-Saudi 56 [4.4986| 0.40172
Job descriptions- | Saudi 283 |4.4046| 0.46217 | -1.032 0.303
Clarity Non-Saudi 56 |4.4732| 0.41335
Job descriptions- | Saudi 283 |4.5272| 0.47988 | -0.175 0.861
Importance Non-Saudi 56 14.5393| 0.42455
Utilisation of Saudi 283 |4.4028| 0.47576 | 1.147 0.252
Artificial

Non-Saudi 56 14.3231| 0.47505
intelligence
Technology Saudi 283 [4.3697| 0.51536 | -0.161 0.872
Adoption Factors | Non-Saudi 56 [4.3817| 0.48466

4.7.3. Age

Participants’ age was divided into 7 age grouped as explained earlier in the chapter.
Participants’ numbers varied across these categories. Following careful analysis of the
differences between all 7 groups, it was obvious that those who are above 40 years have slightly
different opinions compared to the younger ones; hence it was important to combine groups
into two main categories (18-40 years and 40+ years). Table 4.24 shows the descriptive
statistics along with the difference and the significance level using independent samples t-test.
Overall, for the performance appraisal, no significant difference was found (p>0.05) however
when looking at software benefits (extracted from performance appraisal) the results were

significant, i.e., there was a significant difference (t=3.17, p<<0.03) where the older group
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(M=4.54) had more positive views compared to the younger group (M=4.43). No significant
difference in the performance aims/objective factor.

Overall job description scores did not differ between the two groups (p>0.05), however job
description clarity the scores were significantly different between both groups (t=2.02,
p=0.044). The older group (M=4.46) showed a significantly higher score compared to the
younger group (M=3.36).

Age differences were observed in Utilisation of Artificial intelligence (t=2.40, p=0.017), again
the older group showed more positive views (M=4.44) compared to the younger group
(M=4.32). This pattern was also noticed in the Technology adoption factors (t=2.72, p=0.007)
where the older generation showed more positive attitude (M=4.43) compared to the younger
group (M=4.28). As could be seen in Table 4.24, other variables were not significantly
impacted by age (p>0.05).

Table 4.24 Difference between two age groups using t-test.

Age Std.
N | Mean t-test Sig.
recoded Deviation
Performance 18-40 148 [4.3047| 0.43809 -1.529 0.127
Appraisal 40+ 193 |4.3773| 0.43235

18-40 148 14.4392| 0.43933 -2.179 0.030

40+ 193 |4.5409| 0.41787
Performance 18-40 148 |4.1926| 0.53442 -0.798 0.426
Aims/objectives 40+ 193 14.2409| 0.57025
18-40 148 |4.4194| 0.47132 -1.606 0.109

40+ 193 [4.4954| 0.40138
Job descriptions- | 18-40 148 [4.3623| 0.48746 -2.023 0.044

Software benefits

Job descriptions

Clarity 40+ 193 |4.4624| 0.42472
Job descriptions- | 18-40 148 |4.5108| 0.53263 -0.726 0.468
Importance 40+ 193 14.5482| 0.41759
Utilisation of 18-40 148 |4.3200| 0.50158 -2.404 0.017
Artificial
40+ 193 |4.4442| 0.44947
intelligence
Technology 18-40 148 |4.2838| 0.51952 -2.720 0.007

Adoption Factors 40+ 193 [4.4339| 0.49411
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4.7.4. Organisation

All participants worked either in the governmental sector (228) or the in the private sector
(113); testing if this has an impact on their scores across the scale is important. Using
independent sample t-test it was clear that there was a significant difference between both in
all scales apart from one. When looking at the overall performance appraisal scale, a significant
difference was observed (t=2.02, p=0.044). A significant difference was found within its
performance aims/objectives extracted factor (t=2.44, p=0.015) but no significant difference
was found in the software benefits (t=0.732, p=0.465). Those in the government sector showed
higher mean scores in the performance appraisal (M=4.37) compared to those in the private
sector (M=4.27) and when looking at the performance aims, the same pattern emerged where
those in the governmental sector (M=4.27) had higher scores compared to the private sector
(M=4.11).

The organisation type showed a significant impact on Job Description overall (t=2.87,
p=0.004), on job description clarity (t=2.83, p=0.005) and job description importance (t=2.49,
p=0.013). As can be seen in Table 4.25 participants working in the government sector had
higher scores compared to the private sector. A similar pattern was shown in utilisation of
artificial intelligence (t=2.50, p=0.013) and technology adoption factors (t=2.59, p=0.01).
Those from the government sector showed more positive views compared to those from the

private sector.

Table 4.25 Differences between participants based on governmental and private sectors.

Std. t-test | Sig.
Organisation| N | Mean | Deviation
Government |228 |4.3792| 0.42428 | 2.021 |0.044
Performance Appraisal
Private 113(4.2784| 0.45231
Government | 228 [4.5088| 0.41056 | 0.732 |0.465
Software benefits
Private 113(4.4726| 0.46680
Performance Government |228 (4.2712| 0.54140 | 2.441 |0.015
Aims/objectives Private 11314.1165| 0.56908
o Government | 228 [4.5094| 0.40297 | 2.870 |0.004
Job descriptions
Private 11314.3676| 0.47892
Government | 228 [4.4677| 0.42269 | 2.834 |0.005
Job descriptions-Clarity
Private 113(4.3208| 0.50191
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Job descriptions- Government |228(4.5763 | 0.44182 | 2.491 [0.013
Importance Private 11314.4425| 0.51440
Utilisation of Artificial Government | 228 |4.4354| 0.45968 | 2.505 |0.013
intelligence Private 113]4.2993| 0.49729
Technology Adoption Government | 228 |4.4189| 0.49599 | 2.598 |0.010
Factors Private 11314.2677| 0.52501

4.7.5. Education Impact

Originally education was divided into five categories, but due to the low number of participants
in the high school category, they were grouped with those with diploma only (28) to create a
Diploma and under group. This made it a more comparable group for those who have a BSc
(103), MSc (93) or PhD (117). To compare differences between these four groups, the
researcher utilised Independent Samples One Way Analysis of Variance (ANOVA). This test
measures the differences between two groups or more. It also provides the option of a Post-
Hoc test (Bonferroni test) to measure differences between any two of the groups; this enables
the researcher to locate the difference in a more detailed way.

The ANOVA test presented in Table 4.26 showed a significant effect of education on
Performance Appraisal (F=8.13, p<0.001). As can be observed from the table of means, those
with a bachelor’s degree showed the lowest mean score (M = 4.21) and those with PhD had
the highest scores (M = 4.48). Using Bonferroni post-hoc test, a significant difference was
found between BSc vs. MSc, BSc vs. PhD and MSc vs. PhD (p < 0.05).

Significant differences were found between levels of education when looking at Performance
Appraisal-Factor] (F =4.60, p=0.004). Here it was clear that those with a BSc had the lowest
score (M = 3.39) compared to others, whereas those with a PhD had the highest mean score
(M = 4.60). Post-hoc test showed significant difference between the BSc vs. PhD only (p <
0.05).

Furthermore, significant differences were found in Performance Appraisal-Factor 2 (F =7.26,
p <0.05). Again, the bachelor’s degree group showed the lowest mean score (M =4.05) while
the PhD group had the highest (M = 4.39). Post-hoc statistics indicated significant difference
between BSc vs. PhD and MSc vs. PhD (p < 0.05) as shown in Table 4.26. P < 0.01 means
that the Sig” p-value is at 99%, that means there is 99% chance that analysis of the result is

significant, whereas p < 0.05 is reflecting 95% chance.
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Table 4.26 Descriptive and ANOVA results illustrating differences between education
categories within performance appraisal and its factors.

n Mean oD F Sig.

Performance Diploma 28 4.3084| 0.44215 | 8.135 | 0.000
Appraisal and under

BSc 103 4.2101 | 0.44464

MSc 93 43275 0.42622

PhD 117 4.4887| 0.39423
Software Benefit |Diploma 28 4.4786| 0.36652 | 4.606 | 0.004

and under

BSc 103 4.3903 | 0.46810

MSc 93 4.4882| 0.41542

PhD 117 4.6017 | 0.39870
Performance Diploma 28 4.1667| 0.54810 | 7.262 | 0.000
Aims/objectives | and under

BSc 103 4.0599 | 0.56536

MSc 93 4.1935| 0.55998

PhD 117 4.3946| 0.49741

The difference according to education was maintained when looking at job description (F =
7.00, p <0.05). Here, participants with a Diploma and under had the lowest mean score (M =
4.29) while the highest was for the PhD group (M = 4.57). Means can be viewed in the table
below, and post-hoc Bonferroni test showed a significant difference between those with a
diploma vs. PhD and those with BSc vs. PhD (p < 0.05).

When looking at job description clarity, the first extracted factor of Job descriptions,
education showed a significant impact (F = 6.11, p <0.05). Again, those with diploma or less
education had the lowest mean (M = 4.28) compared to the rest, while the PhD group had the
highest mean (M = 4.53). Bonferroni showed significant differences between Diploma and
under vs. PhD and BSc vs. PhD (p <0.05).

Similarly, education had a significant impact on Job description importance (F = 6.56, p <
0.05). Following the same pattern of results as observed in Table 4.27, post-hoc statistics

showed significant differences between Diploma and under vs. MSc, PhD and BSc vs. PhD.
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Table 4.27 Descriptive and ANOVA results illustrating differences between education
categories within job description and its factors.

n Mean oD F Sig.

Job descriptions | Diploma 28 4.2940| 0.60172 | 7.007 | 0.000

and under

BSc 103 4.3473| 0.42432

MSc 93 4.4996| 0.42613

PhD 117 4.5746 | 0.36510
Job descriptions- | Diploma 28 4.2813| 0.59085 | 6.112 | 0.000
Clarity and under

BSc 103 43010 0.42783

MSc 93 4.4435| 0.46934

PhD 117 4.5363 | 0.39836
Job descriptions- | Diploma 28 4.3143| 0.76095 | 6.562 | 0.000
Importance and under

BSc 103 4.4214| 0.47189

MSc 93 4.5892 | 0.41637

PhD 117 4.6359| 0.38112

Furthermore, ANOV A showed significant differences between education levels when looking
at Technology (Artificial Intelligence) Adoption Factors (F = 6.11, p < 0.05). The highest
score was found for those with a BSc (M =4.23) and highest for those with a PhD (M =4.34).
Significant difference was found only between BSc vs. PhD group (p < 0.05).

As shown in Table 4.28, ANOVA showed significant impact of education on the utilisation
of Artificial intelligence (F = 6.19, p < 0.05). Participants with a bachelor’s degree again had
the lowest score (M = 4.23) and the PhD group had the highest (M = 4.49). A significant
difference was found between the BSc vs. MSc group and the BSc vs. PhD group (see Table
4.28).
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Table 4.28 Descriptive and ANOVA results illustrating differences between education
categories within utilisation of artificial intelligence and technology adoption factors.

n Mean oD F Sig.

Use of Artificial |Diploma 28 4.3442| 0.58413 | 6.191 | 0.000
intelligence and under

BSc 103 4.2374| 0.46568

MSc 93 4.4389| 0.45723

PhD 117 4.4973| 0.44014
Technology Diploma 28 4.3125| 0.48173 | 6.117 | 0.000
(Artificial and under
Intelligence) BSc 103 4.2342| 0.50599
Adoption Factors | MSc 93 4.3481| 0.51236

PhD 117 4.5171| 0.48549

4.7.6. Correlations Between the Four Main Variables

Pearson’s correlation coefficient was used to show whether or not a linear correlation is found
between the various scales used. Pearson’s correlation coefficient ranges between -1 and +1,
where a negative correlation reflects negative linear association between two variables and a
positive coefficient means a positive linear association. The correlation is only meaningful
when significant. Non-significant scores are not indicative of a correlation (p>0.05). As can be
seen in Table 4.29, all dimensions were found to be positively and significantly correlated with
each other. This clearly explains that high agreement in one variable indicates high agreement

in another. This further illustrates consistency in scores between all scales, were attitudes and

views are somehow maintained.

Table 4.29 Pearson’s correlation coefficient between all scales.

1 2 3 4 5 8
Performance 1 0.802"|0.92370.6250.635"|0.515 | 0.649™ | 0.554"
Appraisal
Software benefits 0.802° | 1 [0.509"0.547°|0.543"(0.471"0.458"|0.410"
Performance 0.923" |0.509"| 1 [0.546"|0.564"|0.438"]0.639"|0.532"
Aims/objectives
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Job Description 0.625" [0.5477(0.546"| 1 |0.9637/0.909%|0.640" | 0.532"
Job descriptions- 0.635" |0.5437(0.564"[0.963"| 1 [0.762"0.605"|0.536"
Clarity

Job descriptions- 0.515" [0.4717(0.438°10.909°|0.762"| 1 [0.599"|0.445"
importance

Use of Artificial 0.649" |0.458"(0.639"0.6407|0.605"[0.599"| 1 |0.670"
Intelligence

Technology Adoption | 0.554" {0.410%]0.532"0.5327|0.536"(0.445%[0.670"| 1
[Factors

*p <0.01: All correlations are significant at p<0.01 (1%)

Pearson's correlation coefficient between all variables indicates the strength of the relationships
between all variables, and the p-value indicates how significant the relationship is between
those variables. As a consequence, the relationship between "Job descriptions" and "Job
descriptions-Clarity" has the greatest Pearson's correlation coefficient (0.963), which is
statistically significant at the 99 percent level of significance. These findings imply that the
effectiveness of Al in Human Resources Management implementation is dependent on the
influence of "Job descriptions" and "Job descriptions-Clarity." The success of artificial
intelligence in human resource management will improve if "Job descriptions" are highly clear,

and "Job descriptions-Clarity" grows as a result.
4.8. Linear Regression

4.8.1. The impact of the use of Technology (Artificial Intelligence) Adoption Factors on

Use of Artificial intelligence

Linear regression was conducted to examine the impact of Technology (Artificial Intelligence)
Adoption Factors on use of Artificial intelligence. The results are presented in Table 4.30.
Table 4.30 shows that a significant relationship exists between the dependent variable Use of
Artificial intelligence and the independent variable Technology (Artificial Intelligence)
Adoption, where F =276.853 and p < 0.05 (the coefficient of determination being 45.0%), This
Confirms that the hypothesis H1 is true ” Technology (Artificial Intelligence) Adoption will
positively affect Use of Artificial intelligence”
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Table 4.30 The Linear regression between the Dependent Variable (use of Artificial
intelligence) and Independent variable (Al Technology Adoption) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 1.656 0.165 10.009 | 0.000
Al
Technology 276.853 | <0.001* | 0.450
) 0.626 0.038 0.670 16.639 | 0.000
Adoption
Factors
a. Dependent Variable: Use of Artificial intelligence

4.8.2 Impact of Use of Artificial intelligence on Performance Appraisal

A. Impact of Use of Artificial intelligence on Performance software benefit (Factor1l)

Linear regression was conducted to examine the impact of the use of artificial intelligence on
performance software benefit. Table 4.31 shows that a significant relationship exists between
the dependent variable Performance software benefit and the independent variable use of
Artificial intelligence, where F=90.075and P-value<0.001 (the coefficient of determination
being 21.0 %), which proves the Hypothesis H2 is true “Use of Artificial intelligence will

positively affect Performance software benefit of Performance Appraisal®.
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Table 4.31 The Linear regression between the Dependent Variable (performance software
benefit) and Independent variable (Use of artificial intelligence) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 2.681 0.192 13.937 | .000
Use of 90.075 | <0.001* | 0.210
Artificial 0.413 0.044 0.458 9.491 .000

intelligence

a. Dependent Variable: Performance software benefit (Factor 1)

B. Impact of the Use of Artificial intelligence on Performance aims/objectives (Factor2)

Linear regression was conducted to examine the impact of the use of Artificial intelligence on

Performance aims/objectives. Table 4.32 shows that a significant relationship exists between

the dependent variable Performance aims/objectives of determination being 40.9%), which

supports that the hypothesis H3 is true ”Use of Artificial intelligence will positively affect

Performance aims/objectives of Performance Appraisal”.

Table 4.32 The Linear regression between the Dependent Variable (Performance

aims/objectives) and Independent variable (Use of Artificial intelligence) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 0.950 0.215 4.421 | 0.000
234.214 | <0.001* | 0.409
Use of Al 0.745 0.049 0.639 15.304 | 0.000

a. Dependent Variable: Performance aims/objectives (Factor2)
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4.8.3 The impact of the Use of Artificial intelligence on Job descriptions

A. The impact of the Use of Artificial intelligence on job description Clarity

Multiple regression was conducted to examine the impact of the Use of Artificial intelligence

on job description Clarity. Table 4.33 show that a significant relationship exists between the

dependent variable job description Clarity and the independent variable Use of Artificial

intelligence, where F = 195.606 and p < 0.05 (the coefficient of determination being 36.6%),

That Confirms the hypothesis H4 is true “Use of Artificial intelligence will positively affect

Clarity of job description”.

Table 4.33 Linear regression between the Dependent Variable (job description Clarity) and

Independent variable (Use of Artificial intelligence) in study

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 1.881 0.183 10.303 | 0.000
Use of 195.606 | <0.001* | 0.366
Artificial 0.578 0.041 0.605 13.986 | 0.000
intelligence

a. Dependent Variable: Clarity (Factor 1)

B. The impact of the Use of Artificial intelligence on job description Importance

Multiple regression was conducted to examine the impact of the use of Artificial intelligence

on job description Importance. Table 4.34 shows that a significant relationship exists between

the dependent variable job description Importance and the independent variable Use of

Artificial intelligence, where F= 189.780 and p < 0.05 (the coefficient of determination being

35.9%), which proves that hypothesis H5 is true “Use of Artificial intelligence will positively

affect importance of job description”.
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Table 4.34 The Linear regression between the Dependent Variable (job description

Importance) and Independent variable (Use of Artificial intelligence) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 1.932 0.190 10.178 | 0.000
Use of 189.780 | <0.001* | 0.359
Artificial 0.592 0.043 0.599 13.776 | .000

intelligence

a. Dependent Variable: Importance (Factor 2)

4.8.4 The impact of Job descriptions on Performance Appraisal

A. The impact of job description Clarity on Performance software benefit

Linear regression was conducted to examine the impact of job description Clarity on

Performance software benefit. Table 4.35 shows that a significant relationship exists between

the dependent variable Performance software benefit and the independent variable job

description Clarity, where F = 142.047and p < 0.05 (the coefficient of determination being

29.5%), That proofs the hypothesis H6 is true” Clarity of job description will positively affect

Performance software benefit of Performance”.

Table 4.35 The Linear regression between the Dependent Variable (Performance software

benefit) and Independent variable (job description Clarity) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 2.229 0.191 11.658 | 0.000
142.054 | <0.001* | 0.295
Clarity 0.513 0.043 0.543 11.919 | 0.000

a. Dependent Variable: Performance software benefit
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B. The impact of job description Clarity on Performance Aims/Objectives

Linear regression was conducted to examine the impact of job description Clarity on

Performance aims/objectives. Table 4.36 shows that a significant relationship exists between

the dependent variable Performance aims/objectives and the independent variable job

description Clarity, where F=158.397and P-value<0.001 (the coefficient of determination

being 31.8%), which supports that hypothesis H7is true” Clarity of job description will

positively affect Performance aims/objectives of Performance Appraisal”.

Table 4.36 The Linear regression between the Dependent Variable (Performance
aims/objectives) and Independent variable (job description Clarity) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 1.180 0.243 4.860 | 0.000
158.397 | <0.001* | 0.318
Clarity 0.688 0.055 0.564 12.586 | 0.000

a. Dependent Variable: Performance aims/objectives

C. The impact of job description Importance on Performance software benefit

Linear regression was conducted to examine the impact of job description Importance on

Performance software benefit. Table 4.37 shows that a significant relationship exists between

the dependent variable Performance software benefit and the independent variable job

description Importance, where F = 158.397 and p <0.05 (the coefficient of determination being

31.8%). That Confirms the hypothesis HS is true “importance of job description will positively

affect Performance software benefit of Performance Appraisal”.
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Table 4.37 The Linear regression between the Dependent Variable (Performance software
benefit) and Independent variable (job description Importance) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
(Constant) 1.180 0.243 4.860 | 0.000
142.054 | <0.001* | 0.318

Importance 0.688 | 0.055 0.564 12.586 | 0.000

a. Dependent Variable: Performance software benefit

D. The impact of job description Importance on Performance aims/objectives

Linear regression was conducted to examine the impact of job description Importance on

Performance aims/objectives. Table 4.38 shows that a significant relationship exists between

the dependent variable Performance aims/objectives and the independent variable job

description Importance, where F = 158.397 and p < 0.05 (the coefficient of determination being

19.1%), which proves that hypothesis H9is true “importance of job description will positively

affect Performance aims/objectives of Performance Appraisal”. See Table 4.38.

Table 4.38 The Linear regression between the Dependent Variable (Performance
aims/objectives) and Independent variable (job description Importance) in study.

Unstandardized | Standardized
ANOVA
Coefficients Coefficients
t Sig. R?
Std.
B Beta F P-value
Error
Constant 1.883 0.262 7.178 | 0.000
80.272 | <0.001* | 0.191
Importance 0.516 0.058 0.438 8.959 | 0.000

a. Dependent Variable: Performance aims/objectives
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4.9. Research Hypotheses & Research Model

This study tests the following hypotheses presented in Figure 4.1:

H1: Technology (Artificial Intelligence) Adoption will positively affect Use of Artificial
intelligence.

H2: Use of Artificial intelligence will positively affect performance appraisal - software benefit
Performance software benefit of Performance Appraisal.

H3: Use of Artificial intelligence will positively affect performance appraisal —
aims/objectives.

H4: Use of Atrtificial intelligence will positively affect job description Clarity.

H5: Use of Atrtificial intelligence will positively affect job description Importance.

H6: Job description Clarity will positively affect Performance software benefit of Performance
Appraisal.

H7: Job description Clarity will positively affect Performance aims/objectives of Performance
Appraisal.

HS8: Job description Importance will positively affect Performance software benefit of
Performance Appraisal.

H9: Job description Importance will positively affect Performance aims/objectives of

Performance Appraisal.
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Performance Appraisal

Performance L

Performange
Aims/Objegtives

Clarity

Importance

.....................................................

Software Benefit <\

Use of Artificial intelligence

H1

Technology (Artificial Intelligence)
Adoption

Figure 4.1. Research Hypotheses by using Model Technological Artificial Intelligence Role
in raising the efficiency of the Performance of Employees as Human Resources Management

Objectives.

As shown in Table 4.39, the results of the linear regression analyses confirmed the nine

hypotheses. Use of Artificial intelligence has a high significant effect on Performance software

benefit of Performance Appraisal, affects Performance aims/objectives of Performance

Appraisal, job description Clarity, and job description Importance. Also, Technology

(Artificial Intelligence) Adoption had the strongest impact on Use of Artificial intelligence. Job

description Clarity positively affected Performance software benefit of Performance Appraisal

and Performance aims/objectives of Performance Appraisal. Also, job description Importance

positively affected Performance software benefit of Performance Appraisal and Performance

aims/objectives of Performance Appraisal. This study has shown that technological artificial

94




intelligence has a role in raising the efficiency of the performance of employees as human

resources management objectives.

Table 4.39 Summary of hypothesis testing.

Hypothesis Specification Results

HI Technology (Artificial Intelligence) Supported (B = 0.626, p <0.01)
Adoption will positively affect use of

artificial intelligence

H2 Use of Artificial intelligence will Supported (B =0.413, p <0.01)
positively affect performance software

benefit of Performance Appraisal

H3 Use of Artificial intelligence will Supported (B = 0.745, p <0.01)
positively affect Performance
aims/objectives of Performance

Appraisal

H4 Use of Artificial intelligence will Supported (B = 0.578, p <0.01)
positively affect job description Clarity

HS5 Use of Artificial intelligence will Supported (B =0.592, p <0.01)
positively affect job description

Importance

Hé6 Job description Clarity will positively Supported (B =0.513, p <0.01)
affect Performance software benefit of

Performance Appraisal

H7 Job description Clarity will positively Supported (B =0.688, p <0.01)
affect Performance aims/objectives of

Performance Appraisal

HS8 Job description Importance will Supported (B =0.688, p <0.01)
positively affect Performance software

benefit of Performance Appraisal

H9 Job description importance will Supported (B =0.516, p <0.01)
positively affect Performance

aims/objectives of Performance

Appraisal
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4.10. Summary

Overall, this study looked at how technology, in the form of artificial intelligence, could be
utilised within human resources. Particular interest was focused on job descriptions and
performance appraisal. Overall, it was shown that technology is perceived with importance
among most participants to facilitate job roles and descriptions and link them with performance
appraisal. Participants showed positive opinions about performance appraisal, software
benefits to it and its aims/objectives. Furthermore, it was clear that the positive views extend
to the clarity and importance of job descriptions. Similar views were expressed for the
utilization of artificial intelligence in general and about the technology adoption factors. Items
varied descriptively within each of the dimensions. Overall, all the scales were found to
correlate positively with each other, indicating that the positive views and opinions (through

agreement) were shared across the scales.

The researcher also used linear regression to determine the relationships between the variables
to ensure the validity of the hypotheses. This statistical model investigates the impact of use of
artificial intelligence on performance appraisal software, effects of performance
aims/objectives on performance appraisal, job description clarity, job description importance,

and Al technology adoption.
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Chapter 5 - Performance Appraisal Program

5.1. Introduction

This chapter focuses on the program which has been designed by the researcher for HRM to
assess employees’ performance, which aims to take advantage of the most modern technologies
and artificial intelligence. The manager can, through the website, obtain comprehensive
information about the employees, the work that they perform, how to perform it, previous and
current assessments from the previous and current supervisor, available training programs, and
employee complaints. This information provides a clear and accurate picture of the employee
and how to develop and benefit from them as much as possible. Managers can move between
the website pages to collect information in easy way. One session using the program would
make the manager know everything related to the employee from his first day in the
organization until the present time.

HRM, by using this program, will benefit from the information technology which enables it to
record information, save it, and retrieve it in accurate, quick, safe way. It also increases its
ability to communicate either with its employees or other Society companies and helps the
HRM it in the process of taking the right decision. Also, this program will benefit from the
artificial intelligence which has been used, because the artificial intelligence has the ability to
simulate human intelligence by machines. It uses the available databases to connect and analyse
them , then infers correct solutions with accuracy and speed that exceeds human capacity.
This program will allow the HRM to obtain comprehensive information about their employees
regarding their performance levels and determine their capabilities, skills and tasks that they
execute and how to achieve them. The administration will also be fully aware of their previous
experiences, their level of attendance, the training that has been obtained and how it affects
their performance, in addition to knowing the complaints related to them and their validity.
Obtaining this information would enable the HRM to draw a complete picture of the
employee’s performance levels and to use the appropriate training programs to develop its
distinguished side and also improve the shortcomings. Accordingly, the HRM would be able
to place each employee in the right position, so that it would be capable to achieve the
maximum benefit from all its employees.

Also, this program is considered an aid for the employee to know his responsibilities and duties
that will be the basis for his evaluation. He would know how to do his job by knowing the work

procedures. It also would look at employees previous and present evaluation to see its realistic
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level from the administration's point of view, with the possibility of objecting and discussing
the evaluation results. This matter would make them satisfied with the organizational decisions.
In addition, employees would be able to suggest specific training programs to help them to
raise their efficiency and productivity.

From the foregoing, it is clear that this program has many benefits which accrue to HRM, direct
managers, senior managers and employees as a whole, which returns to the organization with
benefits that enable it to achieve its goals with less time, less effort, less cost, and higher

production.
5.2. Human Resources Management System

In this part we will focus on introducing the system which has been used to explain its
components and mention the website where the database was registered. It will also point out

who will use the system.

e Web-based system: a set of Web Pages that can be accessed through internet browser.

e This system was developed in PHP: Hypertext Pre-processor (PHP), Java Script and html
files.

e PHP is a widely-used, open source scripting language.
e PHP files can contain text, HTML, CSS, JavaScript, and PHP code.

e PHP code is executed on the server, and the result is returned to the browser as plain

HTML

e PHP scripts are executed on the server [https://www.w3schools.com/php/php_intro.asp]

The goal of incorporating artificial intelligence into human resource management is to increase
both dependability and speed. For this reason, when designing the prototype, the versatility of
PHP and the fact that it is an independent platform serve as justifications for its use. The fact
that it works with all of the major web servers makes it simple to deploy on a variety of different
systems and platforms at a low additional expense. It is quick and secure, as it makes use of its
own memory and outperforms the challenge of performance. It has a good connection with
databases, which is important for our research because it is simple to connect securely with

nearly any type of database.

The fact that MySQL provides complete support for practically every requirement related with
application development is a significant rationale of using it as your database of choice for this
study. It provides support for a wide range of database management as well as other capabilities

that are required for managing data within a database. When it comes to integrating it with
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other applications, it includes built-in libraries that make it easy to combine it with other apps.

Thus, MySQL databases can be used to support any application that requires database

integration to function properly. The integration approaches include connectors and drivers,

which enable for the connection of MySQL to be used as a database, which can support a wide

range of different application types. Since PHP has been selected for usage in this research, the

MySQL database's flexibility has been determined to be appropriate for use as the database for

this research.

5.2.1 Tools Utilised to Develop the System

1-

3-

MySQL: “is an open-source relational database management system (RDBMS). Its name
is a combination of "My", the name of co-founder Michael Widenius's daughter, and
"SQL", the abbreviation for Structured Query Language.” [reference:
https://en.wikipedia.org/wiki/MySQL]

EasyPHP: “Webserver turns your computer into a ready-to-use personal web hosting
server. You can host whatever you want directly on your computer and share it on internet
like any website. Your computer acts like a web hosting service and allows you to make
your website / application / demo accessible via internet. The server is fully configurable,
modular and easy to update and extend” [reference: https://www.easyphp.org/easyphp-
webserver.php]

Notepad++: “is a text editor and source code editor for use with Microsoft Windows. It
supports tabbed editing, which allows working with multiple open files in a single window.
The project's name comes from the C increment operator.” [reference:

https://en.wikipedia.org/wiki/Notepad%2B%?2B]

4- Database and files are hosted on a

website: (http://www.nashar5207708.ipage.com/mainmenu.php,

http://www.hrsysadmin.com/)

5.2.2. Types of Users

An Administrator has full privileges to manage the system including:

1-
2-
3.

System settings/ add companies
System settings/ add high level users (managers, Administrators)

Job description: add new job for any company, add job skills, duties.

Director/manager: add/edit employees, update employees’ profiles. Processing the daily

proposed changes such as meeting, tasks and complaints
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Employees: review their profiles, evaluate themselves, and process their own meetings and

tasks.
5.3.System Architecture

This part relates to the factors that make up the system and their relationships to each other.

The following main entities take place in this system:

- Companies
- Jobs
- Employees/managers

- Tasks

The main entities in the system and their relationships to each other are shown in Figure 5.1.

Company has one or more Job
create, edit
has one or more work as a
Employees could be a manager
J assess
assess himself make report
follow task

create . send. take action take action, give feedback

task

Figure 5.1 Relationships within the system architecture.
5.4. Database Tables

This section is concerned with general information about the program, such as data about the
company, job descriptions, responsibilities and skills for each job and how to implement them.
It also focuses on everything related to the employee, such as previous experiences, previous
training programs attended, and employee-specific assessments to determine his level of

performance. It also includes the extent of the employee's commitment to attend and absence
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types, and his performance level for all his tasks, in addition to identifying complaints and their
causes. Based on previous information, the manager determines the program type that
employee needs. The program also includes all reports which has been written about the
employee’s performance from his previous superiors. Finally, the extent of the employee's
agreement with what has been mentioned. The system’s features will be described by the

following items:
5.4.1 Companies

Creates a new company. This icon is for company identification which contains the following:
Company’ name / type of activity / grouped companies and its description. Appendix D1 shows

the icon.
5.4.2 Job Description

Creates a new job and its description (depending on the company). This section contains a job
description for all the organization’s functions, with the possibility of amending it when any
changes occur in the organization that require modification. Also, in the event of any change
in the system or activity, which requires the introduction of new jobs, the job description must
be created for employees. The job title / a summary thereof / the experiences and the
specialization required for the employee in order to perform their role properly is written.

Appendix D2 shows the icon.
5.4.3 Job Responsibilities/ Duties

Outlines the set of duties for each created job. This icon contains the responsibilities and duties
of the created jobs and the steps that must be followed to accomplish them. Appendix D3 shows

the icon.
5.4.4 Job SKkills

Outlines the set of skills for each created job. This icon contains the jobs, and in front of each
job its code and the skills the employee who will perform it must have. Appendix D4 shows

this icon.
5.4.5 Job Process

Outlines the set of steps to explain the job skills. In this icon, there are sequential steps to
perform the function from beginning to end to determine the skills required of the employee.

Appendix D5 shows this icon.
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5.4.6 Employee Information

Contains all employee information. In this icon we find all the employee information, which
includes: job number / name / date of birth / ID number / social status / phone number / level
of education / specialization / current position / date of appointment / company name / date of
last evaluation / data of the last evaluation / last evaluation for five years / date of last
promotion. It also contains the employee evaluation score, the next promotion date, and his

overall evaluation. Appendix D6 shows this icon.
5.4.7 Employee Experience

Holds the previous experience for each employee — if it exists. This icon contains the
employee's experiences in previous organizations, including the position / department the
company in which the city worked / the date of appointment in it / the date he left the job / the
reason for leaving the job / and the evaluation of his last year in job work. Appendix D7 shows

the icon.
5.4.8 Previous Training

Holds all training courses that employees have attended in their jobs. This icon contains all
training courses that employees have attended in their jobs, including information such as the
course name / start date, end date, place of presentation / trainer / and skills acquired from

training. Appendix D8 shows this icon.
5.4.9 Employee Performance

Holds all issues that have impacted the employee positively and negatively. These codes
include information about the employee's accomplishments / strengths / weaknesses that could
affect the work / aspects of the employee's failure / and feedback. Appendix D9 shows this

icon.
5.4.10 Employee Evaluation

Holds all the evaluations that employees have had in the previous years. This icon displays the
employee's performance evaluation (all evaluations in previous years, with the year / date of
evaluation / rating writer selected and the scale used for the evaluation). Appendix D10 shows

this icon.
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5.4.11 Attendance

Tracks employees’ attendance. This icon contains information related to the employee's
attendance (date of absence / reasons / type of leave / its effect on work). Appendix D11 shows

this icon.
5.4.12 Employee Assessment

Holds all assessments conducted. This icon holds all the evaluations of the employee and
related information (evaluation date / month / evaluation items / self-measure / boss's

evaluation / boss scale. Appendix D12 shows this icon.
5.4.13 Issues Record

Tracks all issues related for each employee. This icon holds issues record to keep track of all
tasks performed by an employee. Includes task date / task name / proposed solution / requested

move. Appendix D13 shows this icon.

5.4.14. Employees Issues

Involves all the issues expected and respective proposed solutions. This icon includes all

expected tasks or problems and the proposed solution for each. Appendix D14 shows this icon.
5.4.15. Complaints Against Employees

Holds all complaints that have been made against each employee. This icon contains all
complaints submitted against each employee specifying the subject of the complaint / date of
the complaint / complaint / its details / employee justifications / the name of the direct official
/ the report of the direct official / the name of the direct official / the report of the head / and

the final decision. Appendix D15 lists the complaints.
5.4.16. Required Training List

Delineates the training proposed by managers or employees themselves. This icon is for the
training list suggested by the managers or the employees themselves and includes the type of

training / location / operator and its deadline, as shown in Appendix D16.
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5.4.17. Tasks

Lists the tasks performed by employees. These certifications contain the list of tasks performed
by the employees and include task name / start date / completion date / employee report / level
of success in it / name of the senior manager / manager's report / and flag signature as shown

in Appendix D17.
5.4.18. Task Actions

Holds all conversations held and actions performed for a particular task. This icon includes
task actions (record number / task number / employee number / level of success, superior name

and superior report and flag signature, as shown in Appendix D18.
5.4.19. Reports

Involves the employee reports managed by their managers. This icon includes reports on the
employees and contains information about the year of the report, the date of the report with
mention of the details of the report and who wrote it / deserves a reward / in case, there are
more than one manager who writes a report, every manager wrote his report, and document it

by signing. Appendix D19 shows this icon.
5.4.20. Users

Lists and allows management of system users. This icon includes users who administer the
system, with registry files. It includes information such as user number / username / password
/ user type /and company name. Each of which contains many submenus, which enable all
managers and employees to perform certain actions permitted by management. Appendix D20

shows this icon.
5.5. System Design

This section explains how to use the program from entry to exit. On the main menu page there
are many main icons which are followed by many sub-menus, each of which contains many
submenus, which enable all managers and employees to perform certain action, permitted by
the administration. These procedures are based on the level of their jobs and the company's
systems.

Employees have a right to determine their username and password, to complain against other
employees or direct manager, as well to respond to complaints which are submitted against
them to provide justifications. They can also follow their issues, attend meetings and write

reports. In addition, they can view the past and current evaluations and express their opinions
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on these. Also, employees can track their duties with related discussions and corresponding
management opinion. Employees also have the right to evaluate themselves or object the
evaluation of their boss.

Managers have the right to add, delete or amend any of the daily proposed resolutions and
values. They can also write comments on meetings, assignments or complaints. Furthermore,

they have the ability to add companies, duties, required skills, and operations.

Login Page allows for users to login to the system using their usernames and passwords. Only
administrators have the privilege to give access on our system by creating a new user. Appendix
D21 shows the login page. After login, managers and administrators will move directly to

main menu.

Main Menu Administrators have access to job descriptions, employees, assessments, proposed
changes and system admin for all companies, as shown in Appendix D22 . Managers have
access to job descriptions, employees, assessments and proposed changes for their companies.
Employees move directly to their profiles; they do not need to go through main menu. Both
managers and administrators can access and update job descriptions. Job description includes
job summary, knowledge, experience required, skills, duties and process. Appendix D23
shows the job description page. Managers can use the following two screens to add a new job
or update an existing job. Appendix D24 and Appendix D25 show the job description windows.
These three pop-up windows can be used to add duties, skills and processes for each job
created. Appendix D26 shows the job duties additions window. From the main menu,
managers can select ‘employees’ to make any change to their condition. They will get a list of
employees in the company. For each employee, managers can click ‘view’ to review the
employee’s profile or give access to a particular employee on the HR system by clicking on
‘add/update’. Also, managers can add a new employee by clicking on the left-upper icon. Also,
a pop-up window can be used to add a new employee. Managers cannot change the company
name. As well, managers have to use only the list of available jobs. If they need to add new
job, they can do that from the job description. Appendix D27 shows the employee profile. This
screen is to give an employee or new user access to the HR system by creating a new username
(employee’s id) and password. Otherwise, employees cannot access the system. Appendix D28
shows the employee credentials. When managers choose ‘view’, they will get the following
screen in which all the information for an employee will be displayed. Also, any employee will
get the same screen but with different privileges. As can be seen, employees can assess

themselves by clicking on ‘assess yourself’, make a complaint or change their password. Also,
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employees can read their job description from this screen by clicking on ‘job des’. Appendix
D29 shows the employee information window. This screen can be used by an employee to
make a complaint against another employee or manager. This complaint will be transferred to
the direct manager to make a decision. Appendix D30 shows the employee complaint window.
Employees can use this screen to assess themselves by clicking on ‘assess yourself’. A list of
items will be used for assessment that can be generated by managers. For scale, users have a
Likert-scale ranging from poor to excellent). Appendix D31 shows the employee evaluation
window. Also, employees can see their previous experience. Only managers have privileges to
add or update an experience. Appendix D32 shows the employee information update window.
Moreover, attendance can be tracked within the following screen. Employees can see their
attendance while managers can both see and edit this sheet. The leave types used depend on
the company and regulations. Appendix D33 displays the attendance record window.
Employees may face some issues during their work journey. These issues can be recorded by
using this screen. A list of proposed solutions for each pre-identified issue is available for
managers to use. Appendix D34 shows the employee problems record. A list of proposed
training courses could be edited by using the following screen ‘Required training’. Appendix
D35 shows the proposed training courses. Also, employees can see the complaints made against
them through the following screen. These complaints might be made by other employees. The
complaints must be processed by managers before they can be seen by employees. Appendix
D36 shows the complaints window. All previous evaluations can be viewed using this screen.
It can be edited and updated by managers when needed, as shown in Appendix D37 . Managers
can use this screen to track all the issues which affect employee performance. Also, the
employee can track their record, as shown in Appendix D38 . Employees can submit and report
their meetings to their managers using this screen. Only managers have the privileges to delete
a reported meeting as shown in Appendix D39.

This screen can be used to report a meeting and submit it to the managers. Managers can

confirm, reject and give feedback for these meetings, as shown in Figure 5.2.
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(5, ] Employee meetings - Google Chrome

(@ MNot secure | nashar5207708.ipage.com/addnew_met.php

| Add new record- meeting

Emplovee ID 1
Meeting date e1/el/20ee
meeting

SUPErVisOr/ operator

Meeting reasons
Emplovee report

| Insert | | Cancel |

— O

Figure 5.2 Report a meeting and submit it.

In the following screen, employees can follow their tasks with their managers. In the upper

part, employees can see their closed tasks and view the actions taken, as well as the

conversations, as shown in Figure 5.3.

* Voluntary _Tasks' Employee ID: 1
Completed/closed tasks

sk ame st dare ent_aare eonplovee_report Tevel of smecess saperior_name saperior_eport e action
programmer 2000-01-01 2001-01-01 aaaaaa 98% anas seen view 7x
programmer 2000-01-01 2001-01-01 aaaaaa 98% anas seen view 7x
Copn ]
Task name Start time ‘Actions List clase this
a33aazaaaaaa 2019-10-08 12:10 Open

Figure 5.3 Track and see the current and closed tasks.

close

This screen can be used by employees to start a new by clicking new task in the upper screen,

as shown in Figure 5.4.
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& Voluntary_ Tasks - Google Chrome — a >

(@ Not secure | nashar5207708.ipage.com/addopen_task...

Add new record- Voluntary  Tasks

Emplovee
ID

1

task name

| Insert | | Cancel |

Figure 5.4 New assignments by employees.

When employees click ‘view’ for a task, they can see all the actions taken on this task in the
following screen. They can see who created this task and when, as well as all the corresponding

actions arranged by date. In addition, they can take a new action, or close the current task, as

shown in Figure 5.5.

@ Voluntary_ Tasks - Google Chrome = O >
(D Not secure | nashar5207708.ipage.com/addnew_action.php?rec_id=7
Task name: aaaaaaaaaaaa

Created by: 1 on: 2019-10-08 12:10
by Zaineh anas ali op 2012-10-08 01:10
alert: can vou please follow this task or delete 1t, plz

by ahmad sha om 2019-10-00 §5:10

Ind alert: plz, delete this task if 1t 13 not needed anvmore

by Zaineh anas ali on 2019-10-00 0610

task closing: have vou read my previous alerts?
by Zaineh anas ali on 2012-10-00 04:10

task closing: this task must be closed
by Zainch anas ali on 2019-10-08 04:10

last call: close this task
by Zainch anas ali on 2019-10-08 04:10

last call: this task must be closed

v Zaineh snas ali on 2012-10-22 05:10
5 PPPPPPPPPPPPPPPPPPPPPPPPPD
by Zainch anas ali on 2012-10-22 05:10

task closing: ssssssssss

by Zainch anas ali on 2012-10-22 05:10

last call: s555555555555555555555555

add new action:

action

Figure 5.5 Procedures related to the assignment.
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By closing the task, a simple report should be entered by the person who closed the task, as

shown in Figure 5.6.

& Voluntary_ Tasks - Google Chrome = O o
(@ Not secure | nashar5207708.ipage.com/task_rep.php?...
employee
report

£
Insert

Figure 5.6 Report by the person who closed the task.

Every employee has to have his/her report. This can be done by managers only where
employees can access this report and give feedback. Managers can use this screen to do that.
Managers can only see a list of employees who assessed themselves. All the information about

these assessments is available by clicking on ‘view’, as shown in Figure 5.7.

Assessment Results (Overall)

cmployee_name assesment year  asesmen t month self_scale superior_scale

Zaineh anas ali 2019 TUN Very good 80-89 Good 70-79 Tiew

anas ali salameh 2019 JUN Good 70-79 I asess I I view I

ahmad sha 2019 JUN Very good 80-89 Wery good 80-89 view

Figure 5.7 The employee's evaluation of himself.

Then, managers have to assess the employees by clicking on ‘assess’; they will get the
following screen. The same list of items used by employees has to be used by managers for the

assessment, as shown in Figure 5.8.
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@ empprofile - Google Chrome = O X
@ Not secure | nashar5207708.ipage.com/assess_super.php?emp_id=2
Year 2019 Month | JUN ¥
item_id assessment_item_name scale
1 Knowledge of working system and procedures choose M
2 ability of determing the working requirements choose v
3 knowledge of regulations and technical concepts related to work choose r
4 ability of determing the working procedures and timetable choose v
5 Achieving the required task at the right time choose v
6 Implementation quality and skills followed choose v
T ahilite of andit and revien: chonse r h

Figure 5.8 Director’s evaluation of an employee.

When managers try to view the employee’s assessment, they will be transferred to the

following screen. They can go through the results of the assessment. Also, they can delete the

assessment, or confirm the results and send the overall report to the employee’s profile, as

shown in Figure 5.9.

(5] Listofemps - Google Chrome

(@ Not secure nashar5207708.ipage.com/assess_card.php?empid=1

Employee_name: Zaineh anas ali Acti {EL
choose action 3
assessment_item name elf | Dalats this assessment
ability of determing the working requirements Excellentjo0-1 Delete only the other assessment

Delete only the superior assessment

knowledge of regulations and technical concepts related to work  Poor 0-33 | Sent the Overall scale to the profile

ability of determing the working procedures and timetable Excellent SU-TOT Very 2000 SU-5%
Achieving the required task at the right time Very good 80-89 Excellent 90-100
Implementation quality and skills followed Very good 80-89 Good 70-79

ability of audit and review Very good 80-89 WVery good 80-89
capacity to develop Very good 80-89 Acceptable 60-69
optimal utilization of working hours Very good 50-89 Very good 80-89
ability to overcome the difficulties Very good 80-89 Excellent 90-100
keeping up to date on newly issues Very zood 850-89 WVery good 50-89
ability to communicae with others effectively Very good 80-89 WVery good 50-89
effactive naticination in mestinos Verv oond 80.29 Good 7079

Figure 5.9 The manager's evaluation of an employee.

Manager scan follow the daily proposed changes or processes by clicking on ‘proposed

changes’ in the main menu. They will get access to this page, where they can comment on the

meeting, follow the task, or process the complaints, as shown in Figure 5.10.

110




List of proposed changes

LI Meetings iIl\4r‘oluntaryTask4I II Complaints Il

Zaineh anas ali computer scenter

2000-01-01 edit

Figure 5.10 Proposed daily changes.

The following screen could be used to make small report for a particular meeting. Also, the
managers can confirm or reject the meeting report proposed by an employee. The ‘submitting’

choice can be used by an employee when they report a new meeting, as shown in Figure 5.11.

@ Employes mestings - Google Chrome

O

(@ Not secure | nashar5207708.ipage.com/proc_meeting.php?rec_id=23

‘Addncwmoord— meeting

Emplovee ID |1
Meeting date |91 /e1/2e80
mesting |5
supervisor/operator
Meeting reasons 2 y
5
Emplovee report
o
Direct_superior report
&
Confirmed submitted ¥
| Update | | Cancel |

X

Figure 5.11 Small report for particular meeting.

List of proposed changes

I Meetings IVo\unmryTasks I| Complaints |

besan anas admission aggressive

Managers can review complaints, to find out who made them, and against whom, and for
what. Then, directing it to the employee to give his justifications towards it managers can

forward the employee to the other employee to give justification as shown in Figure 5.12.

forward to them

justification.
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edit
 E—

Figure 5.12 Complaints, who they were made by, who they were made against and any



Also, managers can edit this complaint and close it by using the screen shown in Figure 5.13.

@ Complaints against employee - Geogle Chrome — O x
@® Not secure | nashar5207708.ipage.com/update_comp.php?rec_id=8
| Add record new Complaint
Emplovee ID 6
complaint subject aggressive
complaint date 24/10/20189
complainant 3

I am not happy to stay with
this employee at the same

4

complaint_details

i

emplovee justifications i P
direct superior name 1
direct superior report 1

2
supreme head name 1

supreme head report

final decision

Update data

Figure 5.13 Editing and closing complaints.

For the system administration, only managers can get access to this page. Two things can be
managed in the system admin page (the following screen): companies and users. Admin can
create a new company to be used in this system. It is possible to create users as administrators
or managers. Remember, usernames for employees can be created from the ‘employees’ page,

as shown in Figures 5.14. and 5.15.

System Admin page
| Companiesl

Pepsi In Jeddah
Biyad Bank

Saudi Airlines
University of Jeddah

[addew ]

Users
user ID User name COmMpany name user type
admin ahmed nashar FEEEEEE admin
a5 anas ali df admin
4 emad Pepsi In Jeddah company director
001 nemmin Eivad Bank admin
aaa’ anaz ali Riyad Bank company director
00001 Al Saudi Airlines company director
1 Mohammed University of Jeddah company director
aal3 anas ali University of Jeddah company director
anaz2 Anas Alkasasbeh University of Jeddah company director

! add new._l_

Figure 5.14 The administrator can create a new company / users as officers or directors.
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This screen could be used to add a new company, as shown in Figure 5.53.

@ Employes Evaluation - Google Chrome - O X

(@ Not secure | nashar5207708.ipage.com/addnew_cmp....

|Add new record- Company

Company
Name

Insert Cancel

Figure 5.15 Adding a new company.

Users (administrators and managers) can be created from this screen. Users’ ID, username and
passwords must be entered. For managers, the company name must be identified. Managers
can get access to only one company, while companies can be accessed by more than one
manager. For administrators, there is no need to identify the company. It can be entered as
‘******’.

The system was validated by both subjective and practical validations. After development and
testing, the system was put through trials. In order to ensure that no faults were identified during
a variety of real-world procedures involving the system's operation, which were carried out
practically with no errors discovered during a number of real operations involving the system's
use. The evidence of such evaluation is presented from Apendix D1 to D9, and Figure 5.1 to

5.15. The subjective evaluation is presented in section 6.4.
5.6. Summary

This chapter talks about the program which has been designed by the researcher and the
importance of benefiting from information technology and artificial intelligence.Al will use
the available data to come out with correct, fast, accurate decisions that exceed human capacity
and help managers in making the right decisions to raise the efficiency of workers and to know
ways of developing them. Thus, the productive efficiency of the organization will increase. It
will also facilitate companies obtaining comprehensive information about their employees,
which would enable them to evaluate their performance and get to know their level accurately,
with the possibility of developing them by proposing appropriate training programs.

This chapter also explains the components of the system and how it is used either by employees
or their superiors. In addition, it explains how both employees and managers can use the

program and which permissions are required to be able to use all its elements to get benefits.

113



Using this program, the organization will achieve multiple benefits. It will get to know the real
level of employees’ performance, so it would be able to evaluate their performance to develop
them. Finally, the company would be qualified to raise their employees’ efficiency and achieve

their goals, facing their competitors in the market.
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Chapter 6 - AI System Developments

6.1. Introduction

This chapter has discussed the program which the researcher has used to develop the
performance appraisal system with the assistance of Al. The discussion was divided into three
successive phases. The first talks about the algorithms that the researcher has used as an
experiment to develop a performance appraisal program, including discussion of the benefits
and disadvantages of each and what is the algorithm that was chosen among them, and the

reason for choosing it to develop the performance appraisal program.

The second stage was about the program and how to operate it. The third stage is the personal
interview and its results. This study combined both statistics and Neural Network (NN). While
statistics provide predictors in order to get insights into the data and their structure, NN aims
at efficiently representing the underlying properties of the data with respect to accuracy and
development over time, as well as producing good predictions results (Karlaftis & Vlahogianni,
2011). Furthermore, considering that statistics also explain the phenomena investigated
through interpretations, NN applications do not target interpretation. They instead show
marginal effects and signs more flexibly than statistics so it can be treated as a functional form
through learning rather than presupposing it.

The core dimensions used in this study and their items are: “Performance appraisal” with 11
items, “Performance and Software Benefit” with 6 items, “Performance Aims/objectives” with
5 items, “Job Description” with 13 items, “Job description Clarity” with 8 items, “Job
description Importance” with 5 items, “Utilisation of Artificial Intelligence” with 11 items,
and “Technology Adoption Factors” with 8§ items respectively. Statistical methods have shown
that all these items are significantly correlated to each other. A validation test on their
relationships has shown high significance. In terms of the strength of their impact on predicting
the influence of each variable, “Linear regression” has been used. It was found that Technology
(Artificial Intelligence) Adoption influenced Use of artificial intelligence by 62% whereas the
Use of Artificial intelligence impacted Performance software benefit of Performance Appraisal
by 41%, Performance aims/objectives by 74%, Clarity of job description by 57% and
importance of job description by 59%. On the other hand, "Clarity of job description" impacted
"Performance of software benefit 51% 69% by "Performance aims/objectives it has 68% on

“Performance of software benefit and 51% of "Performance aims/objectives. Considering the
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success of the statistic approach, Genetic Algorithm, Decision Tree and Neural network are

employed.
6.2. Performance Evaluation Modelling

Several algorithms have been used to model the performance of the employees, starting with a
linear model, such as regression, decision trees, Genetic Algorithm optimised linear model,
and a non-linear model, such as Neural network. In order to select the best model to be utilised

in the system, a comparison study is conducted to test the validity of each model.

The researcher relied on obtaining information from 107 employees who worked in 5 different
jobs in Mohammed Yousef Naghi Motors Company and Riyadh Bank. The job titles were as
follows: Modern Commercial Salesman, Traditional Commercial Salesman, Delivery Driver
(Mohamed Yousuf Naghi Motors Company). Cash Register, customs service’s employee
(Riyad Bank).The collected data characteristics are depicted in Table 6.1.

Table 6.1 Modelling data characteristics.

Var
name min max | average | variance
no.
1 Knowledge of working and procedures 55.0 95.0 73.3 151.9
The ability to determine the working
2 4.0 94.0 70.8 330.9

requirements

Knowledge of regulations and technical
3 51.0 | 91.0 73.9 138.8
concepts related to work

The ability to determine the working

4 50.0 | 94.0 74.0 98.0
procedures and timetable.
5 Achieving the required task at the right time | 59.0 91.0 76.3 59.3
6 Implementation quality and skills followed. 70.0 | 90.0 77.1 433
7 The ability of audit and review 70.0 90.0 77.2 523
8 Capacity to develop 58.0 88.0 74.3 59.1
9 Optimal utilization of working hours 59.0 88.0 77.1 55.7
10 | Ability to overcome the difficulties 50.0 89.0 72.5 132.7
11 keeping up to date on new issues 50.0 89.0 74.9 97.2
. Ability to communicate with others 50.0 880 242 27
effectively
13 Effective participation in meetings 70.0 88.0 74.7 28.6
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Initiative and able to provide alternative
14 70.0 93.0 76.7 62.6
solutions in different tasks

Ability to train others and transfer the

15 70.0 | 88.0 74.2 29.2
knowledge
The ability of discussion and expressing the

16 70.0 | 89.0 73.8 27.7
opinion

17 | The ability to estimate the risk 55.0 88.0 73.2 74.9
Addressing the growing challenges

18 58.0 | 90.0 72.9 107.0
transparently

19 | Well-behaved 60.0 | 90.0 76.4 69.9

20 | Dependable 55.0 82.0 71.3 35.8
Accepting the instructions and willing to

21 . 53.0 | 90.0 74.1 99.0
take action

22 | Working skills in a team 50.0 87.0 72.3 60.7

23 Preservation of work property 51.0 80.0 72.6 57.9

24 | Keeping work official secrets 50.0 | 80.0 70.8 56.0

25 Good-looking 55.0 80.0 70.8 514

26 | Relationship with managers 59.0 91.0 76.2 46.5

27 | Relationship with colleagues 59.0 94.0 76.3 46.7

28 | Relationship with clients 53.0 89.0 73.1 93.0

output | Overall 65.9 83.8 74.1 32.3

The characteristics of the variables are expressed in terms of the degree of the distributions,
which is then compared with the dimensions. The minimum, maximum, mean, and variance of
the distribution are used in the analysis of the degree of the distribution. The minimum value
of the dimension within the minimum ranges is 4 in the distribution, and it is on the dimension
"The ability to determine the working requirements." However, the maximum number of the
values within the maximum ranges is 95, and this is on the dimension "Knowledge of working
and procedures." This indicates that the data has a distribution ranging from 4 to 95, with the
highest average within the distribution being 77.2, and it comes from the dimension "The
ability of audit and review." In other words, the data has a distribution that ranges from 4 to
95, with an average of 77.2. The variance measures how far each dimension deviates from the
mean in terms of standard deviation. In this way, it is possible to determine which dimension

is most appropriate within the entire distribution. A lower variance value indicates that the
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dimension is not more appropriate or spread for the distribution, and the lowest variance value
is the dimension 27.7. Whereas the highest is 151.9, which falls under the dimension
"Knowledge of working and procedures". As a result, it indicates that it is the best dimension
to have a spread distribution ranging from 4 to 95, with 4 being the minimum and 95 being the

maximum.
6.2.1 Linear Regression Modelling

The collected data is divided into train and testing partitions. The regression model was
developed using MATLAB regress function with 28 inputs and the output being the employee
overall performance. Figure 6.1 shows the trained model predictions against the actual
performance. while Figure 6.2 shows the linear model prediction using the polynomials
obtained from the training stage. The training and testing model RMS are 2.8285E-14, and
0.3211 respectively. It is noted that the training RMS is smaller than the testing model due to
the training model overfitting, as linear regression has no mechanism to avoid this

phenomenon. Table 6.2 lists the variables and the associated parameters.

100 T T T T T T T T T
95 1

90 - 7

80 - 7

75 r . y

Predicted

65 - : y

60 - 7

50 | | 1 1 1 Il Il | |
50 55 60 65 70 75 80 85 90 95 100

Actual

Figure 6.1 Logistic regression training data.
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Figure 6.2 Logistic Regression testing data.

The justification for this finding stems from the fact that the prediction study is intended to
determine the impact of artificial intelligence in human resource management, and as a result,
the dataset from experts in the use of human resource management was used in the training
sequence, as previously stated, while loading the input dataset to run both linear model
prediction and polynomial model prediction, a model-based approach for error correction was
utilized, it has been demonstrated that the maximum output error in both cases follows an
appropriate sequence of training sessions (see Table 6.2). By comparing the parameter value
to the predicted outcome, the best prediction outcome was determined. The fact that this had
no effect on training meant that an independent measure of prediction performance both during
and following training was accurate. Predicted results are in accordance with the available data.
In conclusion, the evaluation of the effectiveness of Al in relation to human resource
management using Logistic Regression functions on the dataset derived from the samples
provided by the respondent proved to be an appropriate method of investigation. As a result,
because the vast majority of respondents are experts, and because the prediction analysis
supported the fact that one of the efficiency criteria is the idea surrounding the use of Al in

human resource management to be effective, the research conclusion is appropriate.
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Table 6.2 Linear regression model parameters.

Var no. Name Para.
1 Knowledge of working and procedures 0.0487
2 The ability to determine the working requirements 0.0351
3 Knowledge of regulations and technical concepts related to work 0.0018
4 The ability to determine the working procedures and timetable. 0.0873
5 Achieving the required task at the right time -0.0092
6 Implementation quality and skills followed. 0.0658
7 The ability of audit and review 0.0220
8 Capacity to develop 0.0223
9 Optimal utilization of working hours 0.0659
10 Ability to overcome the difficulties 0.0383
11 keeping up to date on new issues 0.0202
12 Ability to communicate with others effectively 0.0224
13 Effective participation in meetings 0.1169
14 Initiative and able to provide alternative solutions in different tasks | 0.0449
15 Ability to train others and transfer the knowledge 0.0000
16 The ability of discussion and expressing the opinion 0.0000
17 The ability to estimate the risk 0.0199
18 Addressing the growing challenges transparently 0.0360
19 Well-behaved 0.0123

20 Dependable 0.0609
21 Accepting the instructions and willing to take action 0.0659
22 Working skills in a team 0.0198
23 Preservation of work property 0.0247
24 Keeping work official secrets 0.0773
25 Good-looking 0.0215
26 Relationship with managers 0.0292
27 Relationship with colleagues 0.0278
28 Relationship with clients 0.0235

Training: 2.8285E-14, testing: 0.3211
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6.2.2 Genetic Algorithm Linear Regression Model

Since the linear regression model is based on linear relationship, another algorithm is required
to investigate non-linear parameters fitting. GA is used to search for the linear model parameter
which is based on the same structure as the linear model. A constant term is added to the
equation to offset bias in the data. MATLAB GA toolbox is used to search for the linear
equation parameters. The parameters search is constrained within 0 and 3. The default setting
of the GA toolbox is used which can be summarised as follows:

Population size: 200

Coding: real number

Selection: Stochastic

Number of iterations: 1000

Cross over probability: 80%

Mutation probability: 5%

The GA linear equation fitting is shown in Figure 6.3 using the training data, while the testing
is shown using the fitted equation obtained by the GA algorithm as shown in Figure 6.4. The
training and testing model RMS are 0.0363, and 0.2111 respectively. It is noted that the training
and testing errors are more balanced in comparison to the linear regression technique. Table

6.3 lists the variables and the associated parameters.

100 . . : . .
95 .
90 f .

85 _ .

80 - o ’ .

75 e 1

70 - o |

65 - .

60 - .

55 §

50 1 | 1 | 1 | 1 | 1
50 55 60 65 70 75 80 85 90 95 100

Figure 6.3 Genetic algorithm linear equation using training data.
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Figure 6.4 Genetic algorithm linear equation using testing data.
Table 6.3 Genetic algorithm linear equation parameters fitting.

Var no. Name Para.
1 Knowledge of working and procedures 0.0380
2 The ability to determine the working requirements 0.0365
3 Knowledge of regulations and technical concepts related to work 0.0220
4 The ability to determine the working procedures and timetable. 0.0609
5 Achieving the required task at the right time 0.0247
6 Implementation quality and skills followed. 0.0533
7 The ability of audit and review 0.0142
8 Capacity to develop 0.0303
9 Optimal utilization of working hours 0.0523
10 Ability to overcome the difficulties 0.0314
11 keeping up to date on new issues 0.0325
12 Ability to communicate with others effectively 0.0216
13 Effective participation in meetings 0.0617
14 Initiative and able to provide alternative solutions in different tasks 0.0357
15 Ability to train others and transfer the knowledge 0.0114
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16 The ability of discussion and expressing the opinion 0.0462
17 The ability to estimate the risk 0.0109
18 Addressing the growing challenges transparently 0.0398
19 Well-behaved 0.0087
20 Dependable 0.0469
21 Accepting the instructions and willing to take action 0.0715
22 Working skills in a team 0.0173
23 Preservation of work property 0.0290
24 Keeping work official secrets 0.0630
25 Good-looking 0.0313
26 Relationship with managers 0.0231
27 Relationship with colleagues 0.0454
28 Relationship with clients 0.0416

Offset 0.0363

RMS: Training: 0.0363, testing: 0.2111

To put it another way, GA analysis is a type of optimization analysis where the variables of Al in human
resource management represent a quantity whose value depends on how the independent variable
manipulated it, or how the factors that were deemed to influence Al in human resource management
actually did so. Because of this, the results obtained from using a GA model-based approach in which
it searches for the linear model parameter that is based on the same structure have demonstrated that an
appropriate predicted outcome is obtained, and the results obtained are consistent with the data set in
question (see Table 6.3).

Based on the evaluation, it can be concluded that the effectiveness of artificial intelligence in relation
to human resource management functions has an impact on the training dataset that has been obtained
for the system. Conclusively, since the quality of GA fitness is constantly dependent on the problem,
the findings of this study measured Al's impact on HRM, which found that the elements actually
impacted Al in HRM. A GA model-based method can find a linear model parameter with the same

structure as the data.
6.2.3 Decision Trees Model Developments

The same data used for training the linear models are used for generating the decision tree.
Using MATLAB fitctree function, the tree was generated and displayed, as shown in Figure
6.5. One of the disadvantages of the decision tree is the dependence on one of the variables to
start the root. If such information is not available for a particular employee, or the score is low,

this will affect the final results. Figure 6.6 shows the importance of each independent variable
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in the decision. It is shown that the knowledge of work and ability to determine the work

procedure are the top factors which differ from the linear model.

x1 < 98.5 fux1 >= 98.5

x4 < 96.44%%4 >= 96
4 545552 >=
X2 < 94 54582 == 94.5 97 %36
%8 < B8 5 == §8.5
93225
x8 < 58.5/"x& == 58.5 x9 < BU57x9 >= 89.5
A =
65959 x1 < =785 89 adh
x1 < 76.5 2T == 76.5 x25 < 705 £4x25 >= 70.5
X8 < 59.5 L£5¥8 == 59.5 x19 < 67 5wk 052K E=76 B0Ax22 == 76.5
é = k H e a2 WAL 3 A =
66%57 X3 <56.5%3>=565 x18 5,76, 5 i M2 MIL2 < 79.5 22 >=79.5
£ = 4 =
69 %71 x17 < 652417 >= 65 7587 X26 < 78 k26 xE=IB6 FuxT >= 86
%20 < 71 foxZ0 == 71 %22 < 875 #43x22 == 82.5 a0 oo 5 (X8 == LERN o
- PA = 3 i A =
x3 < 64.5 xt%‘ 5H4-5 x21 < 85.5 21>=859 . x4 < T. 5 fhxd == 77.5
A, = 4 =
66 %7803 X8 < 71.5.£4%8 >=71.5 75%¢ X3 €81 Sux9 >= 81
x12 < 73.5 f4%X12 x4 Z378.5 x4 >= 70.5 x9,483 ALx9 >= 87
< 1 T BOs5e 1 6 4
x13 < 708 2% 24 B BOS 1t 6 g a0 Sgts 7
x4 < 70.5 x4 G WIS A al;
X2 < 68 Loy RE-68 o) 48,3 67 %3807
65. 579107

Figure 6.5 Decision tree given by the training data.

14 «1073 Predictor Importance Estimates

Estimates

0 5 10 15 20 25
Predictors

Figure 6.6 Decision tree variables importance.
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This finding on the decision support, decision tree tool is critical since the quality of the
decision support fitness function is always dependent on the problem being dealt with by the
model. The decisions, as well as their potential implications, are used to measure Al's impact
on human resource management are predicted well. The impact of artificial intelligence in
human resource management has been demonstrated through the use of decision trees that are
dependent on one of the factors associated with the start root of the decision tree. The impact
of artificial intelligence in human resource management information that is available for a start
is critical to the quantity's values. The decision tree assists by segmenting each feature in the
training data that has an impact on Al in human resource management. According to the
findings, the mean of results from the training data inputs of Al in HRM is characterised
the predictor influence of Al in HRM on the organisation. All data points that are subjected to
the GA supported that to, and the cost of each candidate split is determined for each candidate
split. Because of this, it is efficient in predicting Al in human resource management while

having a lower splitting cost.

6.2.4. Neural Networks Model Training

The training and testing data are used to develop a model using neural networks. The model is
developed using MATLAB neural networks tools box (fitnet). Different topologies were tested
in order to determine the best network structure. The best performance can be obtained using
a single hidden layer with 10 neuron, sigmoid activation function for the hidden layer, and
linear activation functions for the output layer. The default setting of the toolbox is used as
shown in Figure 6.7, where the extracted features obtained for Al in HR management data was
partitioned into three groups. Despite the fact that there was no fixed ideal framework for the data
partitioning ratio, the data was partitioned by default MATLAB tool box partitioning into of 70%,
15% and 15%, which represent training, validation, and testing datasets, respectively. This partition
ratio is also supported by Zhang et al. (1998) that was established using Bootstrap resampling.

The network was trained using the default settings. Figure 6.8 shows the training performance
of the network which took 784 epochs to reach the best fitting. Figure 6.9 shows the training

gradient and the learning rate.
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Figure 6.7 Neural Network settings.

Figure 6.10 shows the model fitting (predicted against actual) for the training, validation, and
all data). It is noted that the training and testing model RMS are 9.8114E-4, and 0.0970

respectively. This is much better accuracy in comparison to other models.
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Best Validation Performance is 3.8832e-06 at epoch 784
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Figure 6.8 Neural Network training performance.
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Figure 6.9 Neural Network learning gradient and rate.
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Figure 6.10 Neural Network model predictions.

The evidence demonstrating the impact of Neural Networks on the prediction of Al in human
resource management adds credence to the viewpoint that sought to determine if Al will have
a substantial impact on human resource management. Because neural networks are capable of
making accurate predictions, this study trained a neural network using a dataset of human
resource management specialists from a variety of sectors, a technique that is becoming more
prevalent in prediction analysis. Prior to making a remedy to rectify an error in accordance
with the model, a prediction must be made, and this prediction must be followed by action.
Due to the fact that the default neural network prediction models gave the best prediction
outcome, which also happened to be the most accurate prediction outcome imaginable, they

were chosen as the best tools for the predictive models. The conclusions of this study
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established that Al has an impact on human resource management. That example, when neural

networks are used to investigate the influence of Al on human resource management, it was

established which factors had an effect. As a result of the high quality of neural network

prediction fitness, this research is feasible.

6.2.5 Comparison between Artificial neural network, Genetic Algorithm, Decision Tree

and Linear regression.

A comparison table is made to evaluate the advantages and disadvantages of the different

algorithms that have been utilised to create an Al model for evaluating the performance of the

employees. Table 6.4 depicts the key features of each algorithm and their accuracy.

Table 6.4 Comparison of the four algorithms.

Artificial Neural Genetic Algorithm Decision Tree Linear Regression
Network (ANN) (GA) (DT) (LR)
ANNSs are more A GA has a higher DT training is relatively | LR has considerably lower

complex in computing

terms than traditional

computational power

than linear regression.

expensive as it is more

complex and takes more

computational power when

compared to some of the

algorithms. time. other machine learning
algorithms.
ANNS require GAs require A DT does not require LR fits linearly separable

normalization and
scaling of data. Also,
missing values in the
data cause low

accuracy.

normalization and
scaling of data. Also,
missing values in the

data cause low accuracy.

normalization or scaling
of data. Missing values
in the data also do NOT
affect the process of
building a DT to any

considerable extent.

datasets almost perfectly
and is often used to find the
nature of the relationship

between variables.

ANNS are biologically
inspired computational
networks. ANN are
designed to simulate
the way the human
brain analyses and

processes information.

GAs solve both
constrained and
unconstrained
optimization problems
based on a natural
selection process that
mimics biological

evolution.

A DT is a commonly
used data mining
method for establishing
classification systems
based on multiple
covariates or for
developing prediction
algorithms for a target

variable.

LR attempts to model the
relationship between two
variables by fitting a linear
equation to observed data.
One variable is considered
to be an explanatory
variable, and the other is
considered to be a

dependent variable.
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Train RMS =9.8114E- | Train RMS=0.0363
4 Test RMS =0.2111
Test RMS = 0.0970

Train RMS=4.1282¢-04

Train RMS =2.8285E-14
Test RMS =0.3211

Out of the four developed models used in the performance appraisal program, it was found that

the ANN has the best results due to the nonlinear modelling technique in addition to other

advantageous features that are not available in other algorithms.

6.3. System Integration

6.3.1 ANN Model integration

The developed artificial neural network model is integrated into the appraisal system. The

model accepts28 inputs which represent the assessment items used to evaluate the employees.

A testing procedure was implemented to validate the system appraisal and compare it an

appraisal performed by the manager. Figure 6.11 shows a comparison of the performance of

an employee on 4 scales, namely self-scale, superior scale, ANN scale and manager’s scale.

The employee self-assessment is scaled at 99.14 while the line manager is 82.96 as shown in

Figure 6.11.

assessment_item name self scale superior_scale Department ANN Company ANN
- - pemar Ranking Ranking

Enowledge of working system and procedures 100 92 7717 76.63
ability of determing the working requirements 100 92 T7.87 76.51
knowledge of regulations and technical 100 50 7716 75.06
concepts related to work
ab1l1r;: of determing the working procedures 100 o4 7786 7527
and timetable
Achieving the required task at the right time 100 91 5.44 T77.4%
Implementation quality and =kills followed 100 o0 76.21 T77.03
ability of audit and review 100 o0 7543 76.92
capacity to develop 100 23 74.56 T5.96
optimal vtilization of working hours 100 24 77.19 T6.43
acc.eptmg the instructions and willing to take 90 10 76,48 1786
action
working skills in a team 90 71 T5.89 75.63
preservation of work property o0 77 77.46 76.86
keeping work official secrets 100 70 7531 73.02
Good-locking 100 7 73.33 T4.42
relationship with managers 100 91 78.68 77.33
relationship with colleagues 100 o4 T77.02 T7.64
relationship with clients 100 85 77.74 76.26
ANN Ranking | 994 8296 |

Figure 6.11 Assessment scales made by the employee and assessment scales by the superior.
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6.3.2 System Assessment and Recommendation

The system outcome is the employee assessment based on the ANN model. Figure 6.12 shows
another employee evaluation and the recommended action based on the ANN predictions. The
system checks the performance for each category and recommends training for any weakly

identified qualification.

Department ANN)| Company ANN

assessment_item name self scale superior_scale ANN_Recommendation Training suggested

Ranking Ranking

Knowledge of working system and . - - .
procedures - 80 35 6.11 4.98 iraining needed ' Job-specific work procedures
ability of determing the working 2 =4 g7 - working regulations and
requirements 8 - 467 480 training needed ' concepts
nowledge of regulations and technical . . 5 63 . . The importance of adhering
concepts related to work i o i tramning needed to work schedules
ability of determing the working procedures = . —
and timetable 80 30 5.53 371 training needed ' Time management
Achieving the required task at the right time 30 72 784 T6.88
Implementation quality and skills followed 30 74 76.78 79.15
ability of audit and review 80 7 77.96 78.1%
capacity to develop 80 38 7454 75.68 {raining needed ' time importance
optimal utilization of working hours 80 88 76.43 75.66
ability to overcome the difficulties 80 38 74.05 T4.61 ' Dealing with variables

- training needed =

Effective communication

keeping up to date on newly issues 50 39 2.72 73.61 training needed . skills
g cills

ability to communicae with others effectively 20 70 75.03 7533

Figure 6.12 Compare the item's employee measure to the rank at which it was created.

As can be noticed from Figure 6.12, two values are generated, Department ANN ranking and
company ANN ranking. Department ANN ranking is generated from ANN that takes 30 scales
for each assessment item randomly from the same employee’s department. Company ANN
ranking is generated from ANN that takes 30 scales for each assessment item randomly from
the same employee’s company. For example, for item number 1 (Knowledge of working
system and procedures), we select 30 employees from each department were randomly selected
for item 1. The output was 76.11. The same procedure was followed for company ANN and
the output was 74.98.

Now, we use these follow these values to train our ANN to make decisions on whether the

employee needs training in that item or not. The following rules are followed:

- In the database, the minimum scale is 50 and the maximum was 99. There are five groups
ranging from excellent to poor. This means the difference between an employee’s scale and
the generated values (Department ANN ranking and company ANN ranking) shouldn’t be
more than 9.8 according to the following formula:

(Maximum scale — minimum scale) / number of scales
For example
99-50/5=9.8

Number of scales in our system is 5 which are:

131



o Excellent
o Very good
o Good

o Acceptable

o Poor

If the difference is more than 9, the ANN will recommend that the employee needs a

training as can be seen in Figure 6.12. Based on that decision, the ANN will choose a

corresponding training from a suggested list as shown in Table 6.5.

Based on the employee’s evaluation scale, the system will determine the type of training

and the appropriate procedure for the evaluation variable as follows:

Employee with a Poor score (0-59):the system will suggest training courses that fit the
evaluation variable with the possibility of dismissing the employee if he does not
improve.

Employees who got accepted score (60—69): the system will choose the appropriate
courses for them to improve the evaluation variable. The manager will warn them that
if they do not improve, they will be transferred to another department or laid off.
Employees who got a good score (70 — 79) in the database: the system will choose the
appropriate courses for them to improve the evaluation variable, and they will be under
observation to ensure that they improve to the required degree.

Employees who got very good score (80 — 89): these employees will receive a thank
you letter from management to encourage them to improve and develop.

Finally, those who got excellent (90 — 99) must be rewarded with a bonus or a

promotion.

Determining the training program is dependent on the score level obtained by the employee

in the evaluation system. Also, the levels of penalty or rewards depend on the number of

training programs that the employee will receive.
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Table 6.5 Evaluation of assessment item and recommended training.

Assessment item

Suggested training or action

Knowledge of working system and procedures

Job-specific work procedures

ability of determining the working requirements

working regulations and concepts

knowledge of regulations and technical concepts

related to work

The importance of adhering to work

schedules

ability of determining the working procedures and

timetable

Time management

Achieving the required task at the right time

Effective performance skills

Implementation quality and skills followed

Performance development

requirements

ability of audit and review

Performance development

capacity to develop

time importance

optimal utilization of working hours

Confrontational  skills and good

behaviour

10

ability to overcome the difficulties

Dealing with variables

11

keeping up to date on newly issues

Effective communication skills

12

ability to communicate with others effectively

Improved ways in meetings participate
Improving communication skills

between employees.

13

effective participation in meetings

Develop the ability to face problems

and make appropriate decisions

14

initiative and able to provide alternative solutions in

different tasks

Training skills

15

ability to train other and transfer the knowledge

Improve participation skills and give an

opinion effectively

16

ability of discussion and expressing opinion

Developing follow-up skills and risk

identification

17

ability of estimating the risk

How to face work challenges
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18 |addressing the growing challenges transparently Behaviour skills
19 [Well-behaved Qualities of an effective leader
Adherence to procedures rules and
20 |dependable o ‘
their implementation
21 |laccepting the instructions and willing to take action |Teamwork skills
22 |working skills in a team Dealing with business property
23 |preservation of work property Preserving work secrets
24 |keeping work official secrets How to be attractive
‘ Development of communication skills
25 |Good-looking . _
with superiors
‘ o Improving the communication skills
26 |relationship with managers _
and cooperation between colleagues
27 |relationship with colleagues Improving customer relationship
28 [relationship with clients communication skills

Finally, for each employee assessed by his superior, we summarise the number of trainings

suggested in the assessment list. This aims at helping managers to take quick actions if the

employee has to attend a training or another action is needed, as can be seen in Figure 6.13.

employee_name ent_vear t_month self scale superior_scale I Training suggested I details
e—
namel 2019 JUN 98.93 82.96 0 view
name2 2019 JUN 82.04 75 0 view
name3 2019 JUN 8193 7118 6 view
p—
named 2019 JUN 80 65.93 u iew
name3 2019 JUN 86.43 71.36 3 view
name§ 2019 UM 8296 69.07 m view
name7 2019 JUN 100 50.82 2 view
name§ 2019 JUN 87.07 72.86 Q view
name9d 2019 JUN 84.14 70.82 5 view
namel( 2019 JUN 91.54 TE 2 view
—

namell 2019 JUN 88.07 71.86 Q view
namel2 2019 JUN 84.61 66.82 9 view
namel3 2019 UM 91 64 8132 0 view
namel4 2019 JUN §7.61 51.89 0 view

Figure 6.13 The proposed training number in the evaluation list for each employee.
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6.4. System Validation

The developed appraisal system has been tested and validated at the University of Jeddah in
the Kingdom of Saudi Arabia and Al-Naghi Motors Company. Personal interviews with the
managers who applied the program were conducted to find out their opinions on its importance
and the benefits resulting from using the neural network algorithm.

Analysis of Respondents' Answers to the Personal Interview of the artificial intelligence

performance appraisal system.
6.4.1 Performance Appraisal System

A personal interview was conducted with ten of the managers and supervisors in the College

of Business Administration, and they are as follows:

Eight directors for the following departments (Public Relations, Administrative Development,
Human Resources, Planning and Budgeting, Communications unit, Quality Management,
Measurement and Evaluation Unit, Dean of the Business College), in addition to two managers
in Al-Naghi Motors Company (Director of Warehouse and Storage Management, and director
of personnel affairs).

The same questions and the same evaluation method were used to generate the data. The
respondent’s answers were written separately, and then the answer to each question was
summarized, to know everyone's opinions about it. Tables 6.6 to 6.15 list the question used in

the personal interviews.

Table 6.6 Question's 1 Analysis and findings.

Do you see that using artificial intelligence in performance appraisal systems

Question1
has covered all aspects that required knowledge about employee performance?
From the analysis of the respondent's answers in the personal interview, it was
found that eight of the managers believed that using artificial intelligence in the
performance appraisal system helped them a lot in obtaining comprehensive and
Analysis accurate information related to all employees, which shows their work

performance level. On the other hand, we find that two managers see that the
old traditional method has given the same results, so there is no need to use
artificial intelligence. They get what they want from the information and data

the old way.
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Conclusion

Most managers saw the benefit of using artificial intelligence in the
performance appraisal system. The two managers' rejection is due to their

resistance to change, not a weakness in the program.

Table 6.7 Question's 2 Analysis and its findings.

Question 2

Do you believe that artificial intelligence performance appraisal system
information was comprehensive, accurate and clear about the employees’

performance?

Analysis

From the second question analysis, eight of the managers were sure that the
evaluation system's information was not affected by personal factors, as it was
preserved and could not be tampered with by others. However, two people were
not convinced of the relevance and accuracy of the information and believed that

they can obtain it through direct contact with employees and records.

Conclusion

Most managers trust the accuracy and clarity of the artificial intelligence

performance appraisal system data.
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Table 6.8 Question's 3 Analysis and its findings.

Question 3

Can we prove that the artificial intelligence performance appraisal system's
data could be proven and compared with the available information and reports

on the employee's performance?

Analysis

From the analysis of the answers to the third question, it was found that seven
managers were confident that it is possible to verify the data and information
used in the artificial intelligence performance appraisal system, in addition to
proving it by comparing it with all the information in the employee's reports
and records. However, three managers doubted the possibility of proving its
validity. This suspicion is due to the employees who developed the information

base and not to the system's efficiency.

Conclusion

A high percentage of employees trust the system's data and confirm those by
comparing what was used in the system and the information available to them

from the employee's reports.

Table 6.9 Question's 4 Analysis and its findings.

Question 4

Can we say that the artificial intelligence performance appraisal system. has

helped build a clear picture of employee performance?

Analysis

By analysing the interview answers, it was found that eight of the managers
saw that the artificial intelligence performance appraisal system, which
includes all the information gathered located easily in one place, was able to
help give a clear picture of the employees' performance level. On the other
hand, some managers see that the traditional evaluation they are accustomed

to gives the same clarity to know the employee's performance level.

Conclusion

The vast majority of the managers believed that the artificial intelligence
performance appraisal system has helped give a clear and accurate picture of

the employees' performance level.
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Table 6.10 Question's 5 Analysis and its findings.

Question 5

Can we say that the results of using artificial intelligence Performance

Appraisal System have been objective and reduced personal opinions?

Analysis

From the analysis of the interview questions, it was found that eight of the
managers have complete confidence in the objectivity of the program results.
Individual intervention is almost non-existent in all the system steps, which
leads to no personal interference in the results. It was also found that there
was one manager who was neutral and did not have a negative or positive
opinion. This may be due to his inability to refuse because he knew that his
opinion was not correct, so he was satisfied with neutrality. Moreover, he is
apparently one of the managers who are resisting the idea of change. One
manager rejected the idea completely, explaining that he always distanced
himself from his personal opinions and that the manager could be objective

with his subordinates.

Conclusion

The vast majority strongly agrees that the artificial intelligence performance
appraisal System results were objective and minimize personal opinions

interference.
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Table 6.11 Question's 6 Analysis and its findings.

Question 6

Is it possible that the artificial intelligence performance appraisal System
Performance Appraisal System will discuss performance appraisal results with
subordinates easier for use? Is it easier to discuss the results of a performance
appraisal system developed using artificial intelligence than the previous

system?

Analysis

From the analysis of the managers responses, it was found that eight of them
were believed that discussing the results of the Artificial intelligence
performance appraisal system would be easier for them than discussing the
results of the previous system. because the data is collected and analysed
automatically, and then the results are objective without interfering with the
personal opinions of officials. On the other hand, two neutral managers did
not have a specific opinion, as they believed that the new and old system

would give the same results.

Conclusion

The vast majority were sure of the objective results of the program, which
would facilitate the process of responding to employees who object or

question them.

Table 6.12 Question's 7 Analysis and its findings.

Question 7

Do you see that using artificial intelligence performance appraisal system has
enabled me to define employees’ performance levels more accurately than

before?

Analysis

From the interview analysis results, eight managers showed that the new
system is better than the previous traditional system. They were able to define
and know their employees' performance level more accurately and clearly
from the above. On the other hand, two managers strongly object that they do
not see the new system as more accurate than the previous one in determining

the level of employees.
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Conclusion

The majority of the personal interview managers believe that the fingerprint
intelligence evaluation system accurately determines the employees'

performance level.

Table 6.13 Question's 8§ Analysis and its findings.

Question 8

Do you really believe that the job performance appraisal system using the new
artificial intelligence performance appraisal system is more specific and

accurate?

Analysis

From an analysis of the interview results, it was found that eight managers
support that the artificial intelligence Performance Appraisal System is now
more specific and accurate than the traditional precedent. However, two
managers do not agree or believe so. Rather, they see that that there is no
change between the two systems. So there is no need to change the methods

without reason.

Conclusion

The vast majority support using the new system over the old because of its

ability to accurately determine employee performance.

140




Table 6.14 Question's 9 Analysis and its findings.

Question 9

Do you believe that artificial intelligence performance appraisal system
contains everything related to the employee’s performance in the past and

present ?

Analysis

From the analysis of the personal interview results, it was found that eight
managers believe that the artificial intelligence performanceappraisal system
contains all the information related to employees, whether in the past or
present, which means that the knowledge includes everything related to the
employee in one place. This enables them to obtain a clear picture of the
performance of the employee for the entire currency period and not for a
specified period. On the other hand, it has found neutral managers who have
no opinion. This is because it is impossible to deny the existence of this
information in the system. After all, it is something that can be proven by

reviewing the data.

Conclusion

Most managers confirm that the artificial intelligence appraisal system
contains all information related to employees in the past and present, which
gives a clear picture of the employee’s performance from the start period of

their work to present time.
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Table 6.15 Question's 10 Analysis and its findings.

Question10 Do you hope the organization uses artificial intelligence performance

appraisal system instead of the previous job performance appraisal method?

From the tenth question analysis, seven managers have been asking the
organization to use the artificial Intelligence Performance Appraisal system
instead of the previous system. This is characterized by its inclusion of all
the specific, accurate and objective information proven and verified. That
Analysis has given a clear picture of the employee's performance in past and present.
On the other side, three of the managers objected. Here, we have found that
the number of opponents increased by one manager. Seemingly, he had not
denied the benefits that accrue from using the Al appraisal system, but he is

conservative in using it continuously instead of the tradition method alone.

Most managers hope that the organization will replace the artificial

Conclusion intelligence Performance Appraisal System instead of the previous
traditional system.
6.4.2 Results Analysis

Results of the personal interviews was 80% in favour. On the other hand, the 20% was
subjective because it was due to the fact that managers feared change and wanted to use the old
performance evaluation that they are accustomed to. Based on the managers' preference for
using the developed program and their desire to benefit from the advantages of using artificial
intelligence, the researcher saw the importance of popularizing and disseminating its use on a

wider scale for the users of the performance appraisal system.

In summary the following observations are made:

e Most managers saw the benefit of using Al in the performance appraisal system. The two
managers' rejection is due to their resistance to change, not a weakness in the program.

e Most managers trust the accuracy and clarity of the artificial intelligence performance
appraisal classification system data.

e A high percentage of employees trust the system's data and confirm this by comparing
what was used in the system and the information available to them from the employee's

reports.
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The vast majority of the employees believed that the artificial intelligence appraisal system
has helped give a clear and accurate picture of the employees' performance level.

The vast majority strongly agrees that the artificial intelligence Performance Appraisal
System results were objective and minimize personal opinions interference.

The vast majority were sure about the program's objective results, which would facilitate
the process of responding to employees who object or question them.

The majority of the personal interview managers believe that the fingerprint intelligence
evaluation system accurately determines the employees' performance level.

Most managers confirm that the artificial intelligence appraisal system contains all
information related to employees in the past and present, which gives a clear picture of the
employee's performance from the start period of their work to present time.

Most managers hope that the organization will replace the artificial intelligence
performance appraisal system.

Artificial intelligence performance appraisal system instead of the previous traditional

system.

6.5. Summary

This chapter has talked about the performance appraisal program which has been developed by

using a Neural network algorithm. The discussion depended on the sequence to use the

program, and it was divided into three stages as follows:

Stage 1 Has examined the algorithms (Genetic Algorithm, Decision Tree, and Linear
Regression, Neural Networks) that have been tested on the program to see which ones give
better results. The Neural network algorithms has been chosen because it was the best and
most advantageous for the program.

Stage 2 Is for the program and its operation method. Work has started with 28 items for
evaluation. Each employee's performance was assessed for each component using the
measure. The employee's performance was compared to other employees in the department
and the company. After that, the employees' performance was measured based on the
maximum and the minimum on the scale, which ranged between Poor, Acceptable, Good,
Very Good, and Excellent. Finally, the program determines the employees who need
training and suggests the type of training that may benefit them.

Stage 3 Has analysed managers’ responses in the personal interview exploring the Al

appraisal system they used.
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After its completion, the researcher conducted personal interviews with the ten managers to
find out their views on the new advanced performance evaluation. The researcher analysed the
personal interviews results, which showed a large percentage of managers 80% has saw the
importance of the program and wanted to use it again. Even 20% of respondents believed that
the reasons for their refusal cantered on fear and unwillingness to change, not for the
inefficiency of the program. Based on this result, the researcher is certain that the developed
program has achieved the goal of its design and recommends that it be circulated and published

as widely as possible.
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Chapter 7 - Conclusion and Future Work

7.1. Implication of the Study on Artificial Intelligence, Job Description and

Performance Appraisal

It is noticeable that there will be keen interest in using artificial intelligence in developing all
activities of the organization by creating an appropriate work environment that believes in
modern technical developments and continuous work to benefit from them. It will also increase
the need for continuous training for employees to use Al programs to keep up with these
developments. In addition, the development and improvement of the specialized departments
in the field of technology in the organization will be noted to work on developing concepts
about the importance of artificial intelligence. They will also need to use appropriate programs
with a good reputation that were previously tested, evaluated and know their usefulness for the
activities of the organization, with an increased interest in conducting continuous maintenance
work on all devices within the organization, to ensure efficiency and continuity.

As a result of knowing the importance of job descriptions for the organization, managers and
employees will notice an increase in interest in providing job descriptions for all the jobs in the
organization. Also, there will be an emphasis on continuous follow-up to compare the
employee's performance with the job description of his work in order to ensure a minimum
level of performance. In addition, there will be great attention paid to the necessity of providing
work procedures in the performance appraisal program next to each of the employee's job tasks
to identify the departments and employees who are involved in the completion of the job, in
order to give an integrated picture of the participants in the performance of all work steps. Also,
the organizations will work on linking job descriptions with training programs in the
performance appraisal program to determine the appropriate ones for each job or behaviour
that needs development or improvement with the precise identification of the place of training,

the trainers and the time of each program.

Based on the results of the study and the emergence of all the benefits from using the
performance evaluation program developed with artificial intelligence, will increase interest in
artificial intelligence and reliance on its use in performance appraisal programs. In addition to
using it in various fields to get the benefits from its use. Based on the results of the study and
the emergence of all benefits from using the performance appraisal program with artificial
intelligence, will increase interest in artificial intelligence and reliance on its use in

performance appraisal programmes. In addition to using it in various fields to get the benefits

145



from its use. We will notice the interest increase for the performance appraisal system to
contain job descriptions for the employees' work and work procedures which relate to each job
with all training programs that cover all work needs, specifying both place / time / and trainers
to link them with deficiencies in the employee’s performance and work on developing it to
raise his efficiency. Also, there will be interest in the database that supports the performance
appraisal system, in order to use it for accurate and objective evaluations based on facts and
data on employees. Adding to that, employees will complain less about the lack of objectivity
within their evaluations, as they are managed with high accuracy.

In addition, the feeling of satisfaction will increase anxiety will reduce for new managers, as
each manager will know all the information about the employees in their new departments and
when the employees need to be evaluated. It will be easy for them to know the opinions of the
previous manager for this work. In addition, it will be easy to link the current performance
evaluation with previous employee evaluations to find out the employee’s performance level
based on changing circumstances and previous years. In addition, it will become easy for
managers to build an integrated image of any employee because of the availability of
comprehensive information about him, which will facilitate making decisions related to him,
whether positive or negative. Furthermore, we’ll notice that the interest in training for those in
charge of evaluation will increase to make decisions that mix theoretical data with human
feelings so that the work does not lose the human spirit.

Finally, and in general, comprehensive developments will take place in the field of work as a
whole. Any development in one aspect will accompany other developments in all aspects

related to it, whether directly or indirectly.
7.2. Conclusion

The results of the study show the importance of paying attention to the performance appraisal
system as a determinant of employees' performance levels, with clarity of the importance of
job descriptions for both the organization and employees and managers alike. This
demonstrates that the objective of obtaining an accurate and defined job description for all
organisational roles was met. Additionally, it established that employees have access to basic
company information and the sequential steps in required work procedures while carrying out
their job obligations. Similarly, it denotes an objective and fair performance review that
incorporates all facts pertaining to employees' competencies, skills, and general behaviour. In
addition, the finding also shows the importance of the availability of work procedures for all
activities and work of the organization, so that the employee knows the methods of performing
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his work currency in an official way specified by the organization. This part details the great
achievement of the stated study objectives, which include giving information on all training
programmes that address all employee needs and aid in performance development. as well as
identifying areas of employee performance deficiency and striving to improve and develop
them through the selection of relevant training programmes.

Finally, the results provide clarity on the importance of using artificial intelligence to develop
a performance appraisal system to facilitate the process of determining employee levels in each
department or section within the organization. This is consistent with the purpose of identifying
potential bottlenecks to maximising the effectiveness of the planned human resource
management programme and working to resolve them. as well as to aid human resource
management in implementing the suggested programme and maximising its benefits.

After the researcher completes his procedures study and determines the importance of the
availability of job descriptions within the performance appraisal system, in addition to the
importance of evaluating the performance of employees periodically to know the level of their
performance and try to improve it to raise the efficiency of work performance, And after
applying the developed performance appraisal system by using artificial intelligence and
knowing the opinions of managers about the benefits of its application, the researcher was able
to anticipate some reactions or positions that could be taken by the responsible company
owners and those interested in evaluating the performance of their employees towards both the
use of artificial intelligence, job description, and performance evaluation. Consequently, the
research was successful in reaching its final objective, which was to clarify the significance
and benefits of employing a performance appraisal system, as well as to work toward

expanding its use among organisations and businesses.

7.3. Future Work

e The developed program of the performance appraisal system has been characterized by the
existence of a job description for each employee with the existence of work procedures
that explain the sequential steps to perform each task of the employees' responsibilities. In
addition, the availability of all information and data related to the employees’ performance
and their behaviour in all that they worked out previously, whether in the present or in the
past. As well as that the possibility of determining the appropriate training programs for
each employee to improve his performance. All these advantages available in the

performance appraisal system would obtain many achievements for the organization in the
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future when implementing the program. These achievements can be summarized in the
following: The program is considered as a bank of comprehensive information about
employees, which will help in making objective decisions that satisfy employees.
Knowing the employees' levels accurately and identifying highly qualified people enables
the organization to benefit from them to increase its production.

The accurate and sequential identification of employee levels gives a clear picture to
decision-makers about the use of positive or negative incentives.

Helping managers discuss negative decisions against employees because all the
information is in one place and can be proven immediately, which reduces the level of
problems around the evaluation.

The set standards for all lead to justice and equality among employees, which makes them
feel satisfied.

The existence of a job description and a guide to work procedures that benefit both
employees and managers to know the jobs and their sequential performance steps and the
departments involved in their implementation.

The program, with its ability to determine the appropriate training programs for each

employee, will help the administration to plan for the development of its employees.
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Appendix A - Survey Questionnaire

Technological Artificial Intelligence Role in Raising
the Efficiency of the Performance of Employees as
Human Resources Management Objectives.

Dear Participant,
The form has been designed to collect data from employees who have used electronic device in their
works.

This study takes its importance from the need to keep abreast of developments in technical sciences
and to have a maximum advantage of them.

Please choose the right answer to you as accurately as possible; basing your judgments on the
knowledge you have gained from your workplace. Your answer will be appreciated by the researcher
and will add to the enrichment of the research to be based on correct and realistic information.

* Required

1. Please enter your name
2. Please enter your company's name

3. Please enter your age group that you belong to *
Mark only one oval.

18-25
26-35
36 -45
46 - 55

56 and above

4. Please select your Gender *
Marik only one oval.

Female
Male

Prefer not to say

5. Employee has the right to receive a performance assessment that shows his level of
performance easily at any time. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
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6. Performance appraisal should cover all aspects affecting employee performance (abilities,
skills, behavior, human relationships, commitment) based on job descriptions. *

Mark only one oval.
._. Strongly disagree
(") Disagree

() Neutral

() Agree

( _ | Strongly agree

7. Performance appraisal should be based on job descriptions as a benchmark against
which staff performance is measured. *

Mark only one oval.

(") strongly disagree
_ Disagree

() Neutral

() Agree

.'_'_'_'_'ju Strongly agree

8. The rewards of material and moral, punishment, transfer, promotion and discipline must
be based on the results of the Performance appraisal. ~

Mark only one oval.
(") strongly disagree
() Disagree
() Neutral
() Agree

(") Strongly agree

9. The negative appraisal results indicate that there is a defect in job performance, so, it
must be repaired by returning to job descriptions. *
Mark only one oval.

() strongly disagree

() Disagree
() Neutral

(") Strongly agree

10. When employee knows his performance level, this will help managers to choose
appropriate action against him. ”
Mark only one oval.
() strongly disagree
() Disagree

_ Strongly agree
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11. The primary purpose of performance appraisal is to see whether an employee is
committed to performance as defined in the job description or not. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

12. There must be a system that links training programs with the employee needs which
identified in performance appraisal compared to what is required in the job description. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

13. Modern technologies with their high capacity to extract, save, analyze and link information
with others will facilitate the performance appraisal process. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

14. Results based on modern technologies and it information will be more objective and
realistic than personal estimates. *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

15. Keeping employee information in one safe, fast and accurate location will enables
management to draw a realistic picture of the level of performance and skill of the staff. ~

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
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16. An accurate and clear job description will facilitates the selection process for employees
depending on the availability of job requirements. *

NMark only one oval.

'
|

%
{
|
i

) Strongly disagree
) Disagree

) Neutral

) Agree

) Strongly agree

17. Job description is very important for new employee, It is a guide to what he should do
rather than ask others. ”

NMark only one oval.

{
I
{
[

) Strongly disagree
) Disagree

) Neutral

) Agree

") Strongly agree

18. Knowing the job description helps the employee to perform his daily work clearly. *
NMark only one oval.

) Strongly disagree

I.
\

) Disagree

) Neutral

) Agree

) Strongly agree

19. It is the duty of Human Resources Management to review job descriptions whenever there
are significant changes in the organization and inform all his employees. *

NMark only one oval.

|
\

(

[
-

|
o

) Strongly disagree
) Disagree
'_;. Neutral
) Agree
) Strongly agree

20. Organization, In order to achieve the maximum of the job description’s objectives, it is
necessary to evaluate the employee's performance to know if he commit to his job
describing or not. *

Mark only one oval

'd
|
\,
/

) Strongly disagree
) Disagree

) Neutral

) Agree

) Strongly agree
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21. The precise definition of the duties and responsibilities of the job and the conditions that
must be met by those who successfully occupy it ensures the achievement of the
principle of putting the right man in the right place. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

22 The lack of clarity of the job description of the employee will lead to the lack of knowledge
of what is required to perform and thus will negatively affect the performance of his
duties. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

23 Job descriptions in order to achieve its objectives, its activities must be realistic and can
be performed in proportion to the work itself. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

24 The lack of clarity of job descriptions makes employees feel dissatisfied because they will
be worried and uncertain to choose for proper implementation. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

25 Lack of clarity of job descriptions will weakens performance appraisal process by the lack
of clarity on which criteria the staff will be based on.
Marik only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree
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26.

27.

28.

29.

It is vital for every job in the Organization to have job descriptions and using of a
technology that provides access for all employees to determine their career. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

To maintain the information an linking it to different departments, and employees with
ease of change in quickly and accurately requires the use of specialized technique. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

Obtaining job description for all jobs which Provides all jobs with all its duties,
responsibilities and conditions to be met by those who occupy it, and link them to
perfermance appraisal system, as well as training programs, will require smart technology
capable of achieving this hug duties in the least time, cost, effort and highest accuracy
and safety. ”

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

The using of smart devices and software in job description system and Performance
appraisal system increasing do to the need to deal with a huge amount of information and
analyses them and comparing them with others to have a substantive decisions. ~

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
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30. Only with artificial intelligence you can be provide with the information at any time, and
you can change it, linked it to other information at all locations, and the output can be

retrieved and communicated to others quickly, accurately and securely. *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

31. Modern technology deals with information through the collection, conservation,

processing, and retrieval in a manner that cannot be achieved by any employee, no matter

how is his efficient. *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

32. Using of artificial intelligence helps to choose the best decisions since the availability of
all information, data to develop many scenarios and choose the most appropriate one. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

33. Advanced technology links job descriptions, performance appraisal, and training

programs to identify the type of training which is appropriate to employee performance

deficiencies. *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree
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34. The managerial intelligence of human resource management is to benefit from artificial
intelligence, which integrates a range of different technologies to give it high quality
output in the least time, effort and cost. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

35. A single technical program could save the organization from a group of staff who were a
financial burden, with the possibility of making mistakes and delaying transactions. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

36. Computers are more able to reduce the costs of information processing, communications,
and coordination rather than paper transactions. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

37 Artificial intelligence by reducing costs and improving the quality of production will help
organizations to operate and increase their production with the highest efficiency beyond
human perception. *

Marlk only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

38. The handling of artificial intelligence with his provision of accurate, quick and successful
information to solve problems, made it as a consultant which trusted by officials,
especially in the decision-making process, related to human resource. *

Marlk only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
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39. The value of information technology is determined by the ability to of using it by
individuals and their suitability with the tasks they perform.

Mark anly one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

40. The ability of smart devices and software to collect, organizes, analyze and retrieve
information in a timely and efficient manner makes reliance on it, not an entertainment, but
it is an administrative duty for organizations to succeed. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

41. When selecting smart software, organizations should choose programs that have a good
reputation and have been proven successful with many other organizations. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

42 It is increasingly important to use smart devices for the need for quick and safe
information that can be obtained quickly and for all employees, whether heads or
subordinates at the same time for all. *

Mark only one oval.
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

43. Programs must be selected for the tasks which it is chosen for, and organizational
recourse rather than simply for the desire to use technology. *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree
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44 Relying on technology has to create an organizational environment with training staff who
know use and maintenance it as well as, believe in its importance to the development of
work. ”

Mark anly one oval.
() Strongly disagree
() Disagree

' 'i;. Neutral

() Agree

() Strongly agree

Powered by
B Google Forms
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Appendix B - Validation Survey Questionnaire

Questionl | Do you see that using Al in appraisal systems has covered all aspects that required

knowledge about employee performance?

Question 2 | Do you believe that Al appraisal system information was comprehensive, accurate and

clear about the employees’ performance?

Question 3 | Can we prove that the Al appraisal system's data could be proven and compared with

the available information and reports on the employee's performance?

Question 4 | Can we say that the Al appraisal system has helped build a clear picture of employee

performance?

Question 5 | Can we say that the results of using Al appraisal system have been objective and

reduced personal opinions?

Question 6 Is it possible that the Al appraisal system will discuss performance appraisal results with

subordinates without problems?

Question 7 | Do you see that using Al appraisal system has enabled me to define employees’

performance levels more accurately than before?

Question 8 | Do you really believe that the job performance appraisal system using the new Al

appraisal is more specific and accurate?

Question9 | Do you believe that the Al appraisal system contains everything related to the

employee’s performance in the past and present?

Question10 | Do you hope the organization uses Al appraisal system instead of the previous job

performance appraisal method?
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Appendix C - Ethical Approval Letter

College of Engineering, Design and Physical Sciences Research Ethics Committee

Brunel University London

“s | Brunel Kngientlanis
% University Uxtridge
London Unig B8 PH

ni Kingdom

www.brunel.ac.uk

21 August 2018

Applicant: Mr Ahmed Al-rashedi
Project Title:  Artificial Intelligence for employee performance

Reference:  11828-LR-Aug/2018- 13952-4

Dear Mr Ahmed Al-rashedi
The Research Ethics Committee has considered the above application recently submitted by you.

The Chair, acting under delegated authority has agreed that there is no objection on ethical grounds to the proposed study. Approval is given on the
understanding that the conditions of approval set out below are followed:

* The agreed protocol must be followed. Any changes to the protocol will require prior approval from the Committee by way of an application for an
amendment.

* As per our previous request for changes, you must supply your Participants with a detailed information sheet before handing out questionnaires or
mtemewmg them. Please follow the link below m view an example of a ‘Participant information sheet'.

Thﬁs can be auached to !he start of your questnonnalre if neoessary. ramer Ihan as a separate documenl

Please note that:

* Research Participant Information Sheets and (where relevant) flyers, posters, and consent forms should include a clear statement that research ethics

pp | has been obtained from the relevant Research Ethics Committee.

* The Research Participant Information Sheets should include a clear statement that queries should be directed, in the first instance, to the Supervisor
(where relevant), or the researcher. Complaints, on the other hand, should be directed, in the first instance, to the Chair of the relevant Research
Ethics Committee.

* Approval to proceed with the study is granted subject to receipt by the Committee of satisfactory responses to any conditions that may appear above, in
addition to any subsequent changes to the protocol.

* The Research Ethics Committee reserves the right to sample and review documentation, including raw data, relevant to the study

You may not undertake any research acuvny if you are not a registered student of Brunel Unlversvty or if you cease to become registered, including

abeyance or temporary withd! |. As a dereg d student you would not be insured to undertak ch activity. R h activity includes the
recruitment of participants, undertaking consent p di and collection of data. Breach of this requirement constitutes research misconduct and is
a disciplinary offence.

9&//&4\

Professor Hua Zhao
Chair

College of Engineering, Design and Physical Sciences Research Ethics Committee
Brunel University London

186



Appendix D — Interfaces of Human Resources
Management System

# Name
1 rec_id

Type
int{11)

Collation

2 company_name varchar(300) latin1_swedish_ci

Attributes

D.1: Creating a new company.

# MName Type Collation

1 job_id int{11)

2 company_name varchar{45)  utf8_general_ci
3 job_name varchar{100) utf8_general_ci
4 job_summary varchar{3000) utf3_general_ci
5 experience_required text utf8_general_ci
6 knowledge required varchar(3000) utf8_general ci

D.2: Job descriptions of the existing jobs, the possibility of creatinga new job and its

description.
# MName Type Collation
1 rec_id int(11)
2 job_ id int(11)
3  job_procedure varchar(3000} utfé_genaral_ci

D.3: Setting of duties for each created job.

£

Name

—

rec_id
job_id
job_skill

Ly Pa

Type
int{11)
int{11)

varchar(3000)

Collation

utfd _general ci

D.4: Set of skills for each created job.

# HName
1 rec_id

2 job_id
3 job_step

Type
int(11)
int(11)

varchar(3000) utfé_general_ci

Collation

D.5: Set of steps to explain the job skills.
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# Name Type Collation A
1 employee_id . > int{11)
2  employee_name varchar{45) utfd_general_ci
3 date_of_birth varchar(20) utfd_general_ci
4 identity_number int{11)
5 marital_status varchar{45) utf8_general_ci
& phone_number varchar(45) utf8_general_ci
7 educational_level varchar{45) utf8_general_ci
& specialization varchar(45) utfd_general_ci
S  current_job varchar(45) utf8_general_ci
10 hired_date varchar{45) utfd_general_ci
11 company_name varchar{100) utf8_general_ci
12 department varchar{45) utfd_general_ci
13 date_of_last_assessment varchar{45) utf8_general_ci
14 feedback_of_last_assessment varchar(45) utfé_general_ci
15 assessmet_of_last_five_years varchar(45) utfé_general_ci
16  date_of_last_promotion varchar(45) utfd_general_ci
17 grade_of staff varchar(45) utf8_general_ci
12  date_of_next_promotion varchar(45) utfé_general_ci
19 general_evaluation varchar{45) utf8_general_ci
D.6: All the data related to each employee.
# Name Type Collation Al
1 rec_id > int{10)
2  employee_id int{11)
3 job varchar{45) utfd_general_ci
4  department varchar{45) utfé_general_ci
5 company varchar{45) utfé_general_ci
5  country varchar{45) utfé_general_ci
7 hired_date varchar{45) utfd_general_ci
& fired_date varchar{45) utfé_general_ci
9 reasons_of_fired varchar{45) utfé_general_ci
10  assessment_of_last_year varchar(45) utfé_gensral_ci
11 promotion varchar{45) utfd_general_ci

D.7: Previous experience for each employee — if this exists

# Name Type Collation Att
1 rec_id (> int{11)

2  employee_id int{11)

3 course_name varchar{45) utfd_general_ci

4 start_date varchar{45) utfé_general_ci

5 end_date varchar{45) utfé_general_ci

5 place varchar{45) utfé_general_ci

T trainer varchar{45) utfé_general_ci

3 acquired_skills varchar{45) utfé general ci

D.8: All training courses that employees had in their jobs.
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# Name Type Collation

1 rec_id > int{11)

2  employee id int{(11)

3 year varchar(45) utfé_gensral_ci
4  month varchar(45) utfé_general_ci
5 employee achievments varchar(250) utfé general ci
6 other_employee_strenghts varchar(250) utfé_general_ci
7 influential employee weakness varchar(250) utfé general ci
& employee_failure_aspects varchar(250) utfé_general_ci
9 feedback varchar(250) utfé_general_ci

D.9: Issues that have impacted the employee positively and negatively.

# MName Type Collation

1 rec_id > int(11)

2 employee_id > int{11)

3 year > varchar{45) utfé general ci
4 evaluation_date >  varchar(45) utfé_general_ci
5 evaluation_author > varchar(45) utfé_general_ci
& evaluation_scale varchar{45) utfé general ci

D.10: All the evaluations that employees had in the previous years.

# Mame Type Collation

1 rec_id > int(11)

2  employee id int{11)

3 absence_date varchar{45) utf8_general_ci
4 absence reasons varchar(db) utfd general ci
5 absence_excuse varchar(d5) utfé_general_ci
& leave type varchar{45) utfé general ci
7 effect_on_work  varchar(45) utfé_general _ci

D.11: Attendance of employees.
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# Mame Type Collation
1 employee_id . > int{11)
2 assessment year .  varchar(45) utfd _general ci
3 assessment_month 0> varchar(45) utfd_general_ci
4 assessment_item > ini(11)
5 self _scale varchar{45) utfé_general_ci
& superior_assessor varchar{45) utfé general ci
7 superior_scale varchar(45) utf8_general_ci
D.12: All assessments conducted.
# Name Type Collation
1 rec_id > int(11)
Z  employee id int(11)
3 date varchar(45) uifd_general_ci
4  issue_name varchar{100) utf® general ci
5  proposed_solution varchar(100) uifé_general_ci
& action_required varchar(100) utfé general ci

D.13: All issues related for each employee superior.

# MName Type Collation
1 issuwe_id . > int{11)
2  issue_name varchar{100) utfé_general_ci

3  proposed_solution wvarchar{100) uwtfé_general_ci

D.14: All the issues expected and respective proposed solutions.
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# Name Type Collation
1 rec_id > int(11)
2 employee_id > int{11)
3 complaint_subject >  varchar{45) utfd_general_ci
4 complaint_date varchar{45%) utfé_general ci
5 complainant varchar{45) utfé_general _ci
6 complaint_details varchar{100) utfé_general ci
7 employee_justifications varchar(100) utfd_general_ci
& direct_superior_name varchar{45) utfd general _ci
9 direct_superior_report wvarchar{100) utfé gemneral ci
10  supreme_head name  varchar{45) utfdé general ci
11 supreme_head report wvarchar{100) utfd general ci
12 final_decision varchar{100) utfé_general ci
13  flag int{11)
14 f flag int{1}

D.15: All complaints that made against each employee.

# MName Type Collation

1 rec_id > int{11)

2  employee id int(11)

3  training_type varchar(45) utf@_general_ci
4 place varchar{45) utf8_general_ci
5 operator varchar(45) wutfé_general_ci
& deadline varchar{45) utfd_general_ci

D.16: A list of the training proposed by managers or employees themselves.

# Mame Type Collation P
1 rec_id > int{11)
2  employee_id int{11)
3 task_name varchar{45) utf3_general_ci
4 starting_date varchar{45) utfé_general_ci
5 end date wvarchar{45) utfé_general_ci
& employee_report wvarchar(200) utf®_general_ci
7 level_of_success wvarchar(45) utfé_general_ci
3  superior_name varchar{42) utfé general ci
9  superior_report warchar{250) utfé_general_ci
10 flag int{11)

D.17: List of tasks that done by employees.
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HH

Mame

—

rec_id >

task_id

N B W M

employee_id
action_title
action_text

action_date

Type
int{11)

int{11)
int{11)
varchar(45)
varchar{500)
varchar(45)

Collation i

utfé general ci
utfé_general_ci

utfé_general_ci

D.18: All conversations and actions done on particular task.

L

(=== ¥+ IR =~ I N+ » IR # B = SN L B . |

= =k
s

Mame

rec_id >
employee_id
report_year
report_date
report_authorl
report_details

bonus_accrued

promotion_accrued

report_author2

authorZ_remarks

Type

int{11)

int{11)
varchar({45)
varchar{45)
wvarchar{45)
varchar{250)
varchar(45)
varchar{4s)
wvarchar({45)
varchar{250)

employee_confirmation wvarchar(250)

Collation

utfé_general_ci
utfé_general_ci
utfé general ci
utfé general ci
utfd general ci
utfé gemneral ci
utfé_general_ci
utfé_general_ci

utfé_general_ci

D.19: Employee reports managed by their managers.

—

L5 o I A S N L

Name
user_id . >
user_name

user_pass

user_type

company_name varchar(100) utfd_general_ci

Type
varchar(100)

varchar{45)
varchar{45)
int(11)

Collation A

utfs_general_ci
uifd general ci

utfd_general_ci

D.20: The user who manages the system.
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Welcome Back!

User login.....
User ID
Password
Login

D.21: System login page.

Main Menu

Job Description

Employees

Assessment

proposed changes

System Admin

D.22: The Main menu which is seen by all employees and managers.
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Job Description
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D.23: Job Descriptions for an existing job.

@ Job Description - Google Chrome

(® Not secure | nashar5207708.ipage.com/updel_job.php?jobid=1

Job ID

Company
Name

Job title

Job
SUmMMary

Experience
required

Knowledge
required

—

hrunel

|Accuuntant

Accountants provide financial advice to clients
that range from multinational organisations and
governmental bodies to small independent
businesses and individuals. Y

Graduates can have an honours degree in any -~
discipline, though relevant subjects such as
accounting, business or economics are

advantageous as these can provide a faster 4

* Qualification az & chartered accountant takes =
at least three years, and can be demanding;

study for exams takes place alongside full-time
employment and graduates should carefully 4

| Update data | | Delete |

D.24: Job Descriptions for an update job.
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@ New Job Description - Gaogle Chrome = O X

® Not secure | nashar5207708.ipage.com/addnew_job.php

Company h
Name

Tobtitle | |

Job
summary

Experience
required

Knowledge
required

D.25: Job Descriptions for a new job.

@ lob Description - Google Chrome — O X

(© Notsecure | nashar5207708.ipage.com/addnew_resp.php?nrows=48&rec_id=28&jobid=...
| S Job Description - Google Chrome

® Not secure | nashar5207708.ipage.com/addnew_skill.php?nrows=
Job ID 1

Job title Eumtﬂnt

administerin JobID H
Job expenditure

Responsibility Job title I

Job skill

self-motivation

| Insert New | | Update data | | Delete |

@ lob Description - Google Chrome — O X

(® Not secure | nashar5207708.ipage.com/addnew_step.php?nrows=08&jobid=1&jobn=A...

JobID |
Job title |Accumtant

Job
process

Insert New | | Update data | | Delete |

D.26: Adding duties, skills and process for each created job.

195



List of Employees

paify

|| employee_id employee_name date_of_birth identity_number marital_status phone_number educations]_level specialization  current_job  hired_date company_nsme department )ﬁ“ System access

1 Zainehemasali 131271961 4897 mamad 07925720778 phd computer s developer 107112004 brunel ‘w I 2ddupdate I

2 anas ali salamsh 151271981 4598 mamisd 07925720778 phd computer s developer 107112004 brunel g i sdd'npdate

3 smedsha 15121981 s0s0 smgle  0TORSTIONIE phd computar s aeveloper 1071112004 compuer e addupda:

1 emad alkasasbeh 12/12/1980 4564 i 5586655555 m iknbjbub iibibb 10102 brunel i e addupdate

5 @ employes reports - Google Chrome = m] X

® Not secure | nashar5207708.ipage.com/addnew_emp.php

Djo0|0|0jooo|o|lojo

) ¢ | Emplovee_name [ |
1| Date_of birth Identity number
B marital_status Phone number | |
educational level specialization | |
Company name |df |

Current_job [select job v hired_date
department |:| date_of last assessment
last_assessment l:l assessmet of last five vears l:l

date_of_last_promotion grade_of_staff l:l
Date_of next promotion General evaluation l:l

D.27: Review an existing employee profile or add a new employee.

& Add new User - Google Chrome = O >

@ Mot secure | nashar5207708.ipage.com/newuser.php?...

User ID |1I]

User name |Dee Aderson
User Pass
Re-User Pass

| Update | | Cancel |

D.28: Creating a new username (employee id) and password.
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anas ali

WETE

Information Previouse Experinece Previouse Training Attendance Issues Required training Complaints
Evaluation performance meetings Voluntary tasks Reports.
** Employee Information' Employee ID: 1 I
assess yourself  make complain  Change password
employee_name Zaineh anas ali date_of_birth 1511211981
identity number 4897 marital_status married
phone_number 07925720779 educational_level phd
specialization computer sc mrmmjnlllﬂb decs | developer
hired_date 10M172004 company_name brunel
department computer scenter date_of last_assessment JUN-2019
feedback_of last_assessment assessmet_of last_five_years good
date_of last_promotion  1/1/2019 grade_of staff 3b
date_of next_promotion  1/1/2020 general_evaluation good

D.29: Display of all employee information.

@ Complaints against employee - Google Chrome

@ Not secure

nashar5207708.ipage.com/make

omplain.php

|Add vour Complaint

complain this
emplovee

complaint subject
complaint date

complainant{you)

complaint_details

select from this list ¥

e1/e1/2e19

1

Insert Cancel

D.30: Employee complaint against colleagues / managers.

197




@ empprofile - Google Chrome = O >

@ Not secure | nashar5207708.ipage.com/a

Year 2019 Month | JUN ¥

item_id assessment_item name scale
1 Knowledge of working system and procedures choose v
2 ability of determing the working requirements choose v
3 Inowledge of regulations and technical concepts related to work | choose v

-
D.31: Employee self-evaluation.
Information Previouse Experinece Previouse Training Aftendance Issues Required training Complaints
Evaluation performance meetings Voluntary tasks Reports
** Employee Experience! Employee ID: 1
job department compuny couniry hired_date fired_date rexsous_of fired assessment _of last_vear ‘promotion

devloper (= mutah jordan 2008-01-02 2009-01-01 anas good graded X
devloper = mutah jordan 2008-01-02 2009-01-01 anas v.good nothing X
devloper [ mutah jordan 2008-01-02 2009-01-01 anas v.good 0 X
devloper s mutah jordan 2010-01-02 2012-01-01 end of contract excellent graded 4%

D.32: Previous employee experience.

Information Previouse Experinece Previouse Training Attendance Issues Required training Complaints

Evaluation performance meetings Voluntary tasks Reports

** Employee Attendence\ Employee ID: 1

absence date absence_reasons absence_excuse Teave_tpe effect_on_work
2000-01-01 cs ddddddddddddddd sick leave 15/04/2013 £ X
2000-01-01 cs ddddddddddddddd study leave 15/04/2013 X
2013-01-03 cs study study leave 15/04/2013 X
2000-01-01 cs ddddddddddddddd sick leave 15/04/2013 b ¢
2013-01-03 s study study leave 15/04/2013 il 4
2013-01-03 cs study study leave 15/04/2013 4 X
2013-01-03 cs study study leave 15/04/2013 4 X
2013-01-03 cs study study leave 15/04/2013 X
2000-01-01 cs ddddddddddddddd study leave 15/04/2013 X

D.33: Employee attendance and the organization leave types.
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Information

Previouse Experinece Previouse Training

Attendance Issues

Required training Complaints

Evaluation performance meetings Voluntary tasks Reports
** employees issues record\ Employee ID: 1
dats Tisue mame proposed solution action required
13/04/2019 an issues with histher clients workshop meeting and attention 42X
15/02/2018 an issues with histher superior workshop meeting was held 41X
2019-01-01 have the required knowledge with inability tc Training required as itis proposed 42X
2019-11-29 have an issue with hisher superior Training required training is recommended 40X
D.34: Employee problems and alternatives for solving them.
Information Previouse Experinece Previouse Training Attendance Issues Required training Complaints
Evaluation performance meetings Voluntary tasks Reports
** Training expected in the future' Employee ID: 1
training fype place aperator deadline
training UsSA UKVI 1/06/2020 £ X
warkshop jordan medl 3111212018 £
D.35: A list of proposed training courses.
** Complaints against employee \ Employee ID: 1 b
complaint_subject complaint_date complainant complaint_detaits employes jusfifications diract_superior_uame Girect_superior_report supreme_besd_name supreme besd_report Tinal decizion
delay 2019-12-01 head of de he comes late transportation anas this excuse is unac: ahmad this excuse is unac holding mee  (#10€)
D.36: Complaints against the employee.
** Employee Evaluation\ Employee ID: 1
year valuation_date evaluation_suthor evaluation_scale
2015 2016-06-15 anas Excellent 90-100 X
2015 direct superior v.good £ X
2015 supreme head good £ X
2016 2017-06-15 ahmad Very good 80-89 X
2016 direct superior v.good X
2017 direct superior v.good 7
2018 2019-06-01 anas Very good 80-89 £ X
D.37: All previous employee evaluations.
** Employee Performance! Employee ID: 1
vear ‘month employee_achievments other_employee_strenghts ‘influential_employee_wealness employee_failure_axpects feedback
1981 JUN all done hard worker nothing nothing nothing X
2019 MAY v.good achievement he has good English skills computer skills nothing training in cor  (#030)
2015 JuL all done hard worker nothing nothing well done 4%

D.38
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** Employee Meetings\ Employee ID: 1

‘meeting date mesting_sperator meeting reason: employee_report direct_superior_report confirmed
2000-01-01 relaxe ff Juiiniiniig aaaaaaaaaaaaaaaaaaa confirmed X
2000-01-01 relaxe ss55 S55555555555555 mky klgf hjk confirmed i 4
2000-01-01 ahmad asasd @555585555555555555555555555 seen and confirmed confirmed 4%
2000-01-01 2 2 2 2 confirmed 41X
2000-01-01 2 2 2 hhhhhhhihhhhhhhhhhhhhhhh confirmed X

D.39: Old and desirable meetings.
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