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ABSTRACT

The success of organizations comes from creating an ideal work environment, and human
engineering performs this ambition to the fullest, because it has proven its efficiency in this
field. Hence, we present a model for human engineering in Diyala State Company in order to
achieve value for engineering the quality of its products and production processes. The
research adopted two methods, the first represented by presenting an intellectual and
philosophical framework about its variables, in which it dealt with the independent variable
(human engineering) in four dimensions: human engineering: (physical, environmental,
organizational, and cognitive), and the two dependent variables are: (product quality
engineering, and production process engineering). As for the applied method, it adopted the
descriptive analytical approach in order to verify the correlation and influence relationships
between the variables by testing four main hypotheses. The data was collected from 271
individuals who were randomly selected and varied between managers of departments, units
or employees of the company. The research also relied on the questionnaire as the main
measurement tool, and used a number of tests to ensure its validity and stability, as well as
descriptive and inferential statistical methods to answer questions and interpret the results.
This is due to the necessity of paying attention to all dimensions of human engineering, as
well as adopting the research model because of its impact on increasing the quality
engineering of its products and production processes.

Keywords: Human Engineering, Product Quality Engineering, Production Process
Engineering.
INTRODUCTION applications in the field of harmonization

In view of the growing interest on a local and
global scale in human beings, with this trend,
a science has developed that is concerned
with adapting man to his surroundings in
which he works, or with everything that
surrounds man and interacts with him in
terms of the vocabulary of his work
environment, especially in the vicinity of
production processes, which is what was
agreed to be named in the literature.
Specialized in the science of ergonomics, or
(Ergonomic). Which has since become of
interest to researchers on both the applied

and academic sides. Until it has many
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between workers and their productive work
environment, both physical, environmental
and psychological, as these applications are
positively reflected in production processes
by their

efficiency, as well as simplifying them to the

increasing effectiveness and

extent that they seek to achieve optimization,

and then all of this is focused on the

performance of workers. Based on the

foregoing, the research deals with the
concept of human engineering and its
applications as an independent variable, all
of which focus on the human element,

production processes and the production
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system alike, to increase the development of

workers to adopt proactive  work

methodologies designed to improve the
quality of products and production processes.
The first chapter dealt with the study
methodology, while the theoretical content
was framed by the second topic, and the third
topic came to review the applied aspect. We
also devoted the last section to the results of
the

research with its conclusions and

recommendations.

FIRST SUBJECT: METHODOLOGY OF
THE RESEARCH AND SOME
PREVIOUS STUDIES

Some Previous Studies

+ (OTOO, 2017): "Ergonomic Risk Factors
and Work -Related Musculoskeletal Al
Disorders AMONG Workers in the
Cement Block Manufacturing Companies
in TEMA" The results showed that all
participants suffered from psychological,
social and muscular disorders in different
areas of the body during the twelve
months that followed. included in the
study. Low back pain was the most
common form (88.34%) among workers.

. (Aujan, 2019): "The impact of human
engineering on organizational energy, the
mediating role of the engagement

strategy" and it was found that there is an

HE dimensions

effect of (attitude,

movement, environmental factors,
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information and processes, and work

organization) on the dimensions of

organizational energy (physical,
emotional, and cognitive energy). The
presence of ergonomics is also present in
immersion.

. (Bogojevic, 2020):

evaluation using a digital human modeling

"Ergonomic

tool simulation Implementation and
validation of automated ergonomic
assessments in the digital human

modeling tool IMMA" shows that HE
needs a combination of information, time,
and environmental conditions for a
reliable and comprehensive assessment of

the risks facing operators . Such as tools,

stations,  lighting  conditions  and
production cycle times.
. (Norling & Davila, 2020):

"Ergonomic Case Study Of An Assembly
Line And Solution Implementation In
ECCO Fluid
Technologies (CFT)" Reveals the actual

Finishing / Carlisle
need to add and change elements of the
workstation to ensure a comfortable
position for the user when he commits

Working with HE principles.

The General Framework of the Research

and Its Field Procedures

* Research problem: It is agreed in the
literature that the human resource is the
most important element of production.

Because it is the planner and the product,
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and therefore requires the provision of an
appropriate environment for his physical,
psychological and intellectual capabilities,
while planning work environments.
Which s

performance and productivity of workers

reflected on the safety,
in general. Therefore, improving the work
environment represents a major challenge
for organizations that can be faced using
HE applications because they focus on the
work environment in all its aspects. We
have doubts about the lack of awareness
of the sample and its awareness of the
importance of the research variables.
Therefore, we see the company’s need to
employ human engineering applications in
order to achieve the quality of products
and production processes, and following
the foregoing, the problem is determined
in the following question: “Do human
engineering applications affect the quality
engineering of Diyala General Company’s
products and production processes.

The importance of the research: it
lies in the fact that it deals with creating
an ideal work environment at all physical,
physical,

psychological, organizational

and cognitive levels for the most
important elements of production, which
is the human resource, which is reflected
in its harmony in the work environment
and its

impact on increasing work

effectiveness and efficiency, as well as
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increasing productivity. The information
that will be provided to the company will
enhance its strength in addressing the

shortcomings in the design of its

operations and its physical,
environmental, organizational and
cognitive environment. as well as

contributing to influencing the quality
engineering of its products and processes.
The

seeks to direct the attention of the general

Research objectives: research
industrial sector to the importance of HE
applications, as well as opening a future
horizon to examine these variables in
more depth and from different points of
view, By showing the impact of human
engineering and its applications on the
quality of Diyala General Company’s
products and production processes,
verifying the procedural model of the
research in order to be adopted by the
company as a base of reference when
designing the work environment in it, as
well as the design of its products and
processes.

Procedural model for research: The
procedural model shows the nature of the
relationships and influence between its
variables, as shown in the following

figure:
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—>|

Human Engineering Applications <

Physical human | Environmental Organizational human | Cognitive human

engineering human engineering | engineering engineering
/ Z > —

Product Quality Engineering Production Process Engineering <

Figure (1): Action Research Form.

Research hypotheses: The research seeks
to prove the following: (There is a
significant and  positive  correlation
between HE applications and Diyala State

Company's products quality engineering).

(There is a significant and positive
correlation between HE applications and
Diyala  State  Operations  Quality

Engineering). (There is a significant and

positive impact relationship of HE
applications in the quality engineering of
Diyala General Company products)
(There is a significant and positive effect
relationship of HE applications in the
quality engineering of Diyala General
Company operations).

Data collection and method of
analysis: Secondary research data was
collected by means of available literature
of all kinds, while primary data was
collected by means of a questionnaire,
which was designed to serve the
objectives of the research and answer its

questions.
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1.

Research community and its sample:
Diyala State Company was chosen as a
location to conduct the research and test
the current research model due to the clear
scarcity of studies that attempt to explain
the relationships between the current
variables, which calls us to reduce the
knowledge gap by applying it in the
company. And because it has qualified
employees to carry out its work and
support its growth and continuity, which
facilitates data collection and enriches
research results.  The target sample
amounted to 271 people, representing
14% of the original community, which is
considered a statistically acceptable
proportion to represent the community.
Their distinguishing characteristics were
represented in five categories.

Gender category: males made up the
65.5%,

females 35.5% of the research sample,

highest  percentage while
which is an acceptable percentage due

to the nature of the manufacturing
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the
the

company's work and reflects

participation of women in
company's business and that they are
aware of the research variables.

Category of Academic Qualification:
Bachelor's constituted approximately
53%,
approximately  35.5%.
the

followed by diploma by
Although it
reflects sample's ability to
understand the variables, it also reflects
the company's reluctance to take the
importance of working staff from

higher degrees.

Category of specialization: The
specializations  available to the
company are diverse and include

specializations that fall into the two
categories (technical) at a rate of 67.5%
(and administrative) at a rate of 32.5%,
which facilitates understanding and
diagnosing research variables.

Years of Experience Category: Years
of service of 21 years or more
constituted the largest percentage of
the sample 46.5%, followed by 25.5%
for the category (16-20) years, which
means that the largest percentage has
the ability to diagnose research
variables by virtue of its experience.
Job duties category: The employees
category  constituted the largest
percentage of 50.5% of the job tasks
for the target sample, followed by
18.8% the the

for officials of
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administrative units, and although the

categories of officials and senior

leaders are the least, they are somewhat
ratios the

normal according to

organization map approved in the
company, and thus they are Good at

diagnosing search variables.

SECOND SUBJECT: THE
THEORETICAL FRAMEWORK FOR
RESEARCH
First: Human Engineering and its
Applications
1. The concept of human engineering:

The human resource is one of the most
valuable resources that management
needs and represents the beating heart of
the organization and its living
conscience. Rather, it is the real wealth
and the focus of organizations’ attention
because its success, growth or failure
depends on it, yet it is subject to a group
of factors in the work environment that
can weaken its performance (Osterman,
2007: 11), and therefore it is incumbent
on organizations to provide a work
environment that suits his abilities and
knowledge ideally, in order to make the
production environment that surrounds
him more secure, safe and appropriate.
The first (oldest) term for human
engineering and universally recognized

(ergonomics) includes two Greek terms:
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ergon: meaning work, and nomos:
meaning organization, skill or rules.
(Holden et al, 2020: 3)

borrowed from

nomics is
economics, but is
attributed to nomos, meaning laws or
rules in Greek. There are definitions that
differ in essence, some of which we list
to avoid prolongation, as it is “a concept
related to improving productivity, safety
and design of workplaces, instructions,
computers, workstations and equipment,
according to the individual’s
physiological
Collier, 2007: 331). or it is “a science

capabilities” (Evans &
concerned with understanding the
interactions between humans and other
elements of a system to improve human
well-being and  overall  system
performance.” (Dul & Neumann, 2009:
745). Or it is “a business system in
which people and machines carry out
information  and

processes  using

resources to produce products for
internal and external customers.” (Zink
& Fischer, 2014: 349). Finally, it is “an
interdisciplinary science that aims to
study the effect of work means,
conditions, processes and products as
results of work on humans from the
psychological, physiological,
mechanical, social, organizational and
physical aspects through the application
of quantitative and qualitative research

methods, and the adaptation of the
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design of system elements to humans,
with the aim of improving comfort,
safety, satisfaction”
(Zunjic, 2017: 5). To define HE, it must

be taken into account that it is a science

efficiency and

related to different sciences. It is

practiced according to scientific

foundations,  objective rules and
quantitative and qualitative facts. To
provide improved solutions for the work
environment. And it falls under the
responsibility  of  managing  the
operations of the organization. In light of
“a field of

knowledge with various specializations,

this, we define it as:

concerned with the study of the
interaction between individuals and the
material, technical and environmental
elements shared with it in the productive
work environment and is based on

information to create compatibility
between the design of jobs, equipment,
tasks, activities and products with the
individuals’ physical abilities, technical
skills,

requirements for their work To give a

knowledge capabilities and
full understanding of their characteristics
in designing systems and business in
order to secure a safer and more

comfortable work environment for
individuals on the one hand, and more
efficient and effective possible to
improve the overall performance of the

organization on the other hand.
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Human engineering applications:
“Accidents depend mainly on the
negligence and inattention of workers”
(Burnham, 2009: 53) stated by the
Oxford

(Vernon) in the early twentieth century.

University psychologist
The human factor was seen at that time
on the basis of It is physical, mental or
moral defects that make some people
vulnerable to accidents.(Sharples et al,
2015: 21) asserts that this view was
already prevalent in the search for the
main source of risks to the safety of
people in the workplace and the
argument that the worker did not
comply, or that he took a risk The
human factor is a problem that must be
controlled. Although we do not deny that
humans may be an actual cause of the
risks, but the concern for individuals in
the post-war work environment, The
diseases that workers are exposed to are
caused by poor design of the workplace
and its physical and physical
environment, as well as the
organizational environment, and it is one
of the main causes of work injuries
(Bogojevic, 2020: iv). Because humans
have exceptional capabilities, the
operations manager must build A system
that connects humans with the
environment and machines seeks to
improve their performance (Heizer et al,

2015: 416). This led to the development
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of HE applications to focus on the

physical, psychological and mental
aspects of humans, and include the
search for solutions in the technical and
organizational fields (Alves et al, 2019:
245). The authors and researchers did
not agree on a unified or common
classification to classify its fields or
practices. In any case, we see that most
of them fall into four divisions that we
adopt in our current research in
agreement with a model (Helali, 2008:
18), and they can be stated as follows:
Physical ergonomics: It is called
ergonomics design for the workplace
(Slack et al, 2010: 255). Which is
concerned with the overall physiological
aspects of job design, that is, the human
body and its adaptation to its
This

understanding how a person interacts

surroundings. involves

with the physical aspect of his
workplace, as the workplace includes
tables, chairs, desks,  machines,

computers, operating equipment... (Slack
et al 2010: 238), and therefore includes
posture, movements, physical
capabilities, workstations, surfaces, and
machines... and play a role in reducing
physical risk factors for workers in both
offices.  And

ergonomics experts put two ways to

workstations and

avoid this, the first is indirect

participation: that is, directly elected
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representatives of employees participate;
and the direct participation method: that
is, employees themselves participate in
the risk assessment (Baydur et al, 2016:
2). So the design of tools and the
workplace depends on studying people
to determine what they can and cannot
do. By collecting master data to facilitate
design. To make the workplace easier,
computer modeling can also be used to
analyze human movements, activities,
and efforts.
Environmental  ergonomics: It
includes all work environments related
to factors such as lighting, noise, heat
and humidity... and their impact on the
performance of individuals. Human
engineering gives the meaning of natural
factors and their determinants (Christy,
2019: 106) because their impact on the
worker's performance, efficiency and
productivity is due to their effect on the
body's organs. And his senses, too.
Although its impact is in two directions:
(Trebu &

Petrikova, 2017: 1), because it comes

negative and positive
into contact with all work environments
and the individual's surroundings, for
example the production of microchips
requires a closed and very clean climate-
controlled environment. Embossing or
sewing work requires proper lighting;
Textile processes that produce dust and

dirt require proper ventilation. Other
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jobs require space around the work
area...and so on (Russell &Taylor, 2010:
334.(Peters & D'Penna, 2020: 2 believes
that the global developments of the
global health situation (the COVID-19
pandemic) has increased global concern
about the internal environments in
organizations, and the work is focused
on creating an environment that
promotes mental and physical health in
the place where workers or beneficiaries
interact. of services, as studies have
confirmed that there are health and
psychological benefits for environments
that include higher levels of required
daylight, carefully placed windows
overlooking the exterior, appropriate
diversity in lighting levels, use of natural
materials, and simulating green nature
within the organization, as seen by
(Dekker, 2015: 21) They contribute to
keeping workers from accidents and
problems by directly interfering in the
design of a suitable environment for
them.
Organizational human
engineering: It means designing work
and organizing production processes.
Job design has evolved since the
studies

Hawthorne by adding the

characteristics of psychological
components. The researchers proposed a
job design group, skills: it requires the

worker to use a variety of skills and
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talents.  Job identity: It allows the
worker to fully perceive the job. The
importance of the job: to give a sense
that the job has an impact on the
organization  and  society. And
independence: to give full freedom to the
workers to act. and feedback: to provide
timely performance information. Process
design is the means by which a good or
service is produced, and thus seeks to
improve technical and social systems in
terms of organizational structures,
policies and processes (Gualtieri et al,
2021: 11). As well as taking advantage
of the organization's structure, policies,
and operations. In order to develop an
integrated system that combines the
working conditions and personal skills
of the worker on the one hand, with the
physical and psychological constraints
and the efficiency of the production
system on the other hand (Santos et al,
2015: 5950. Human engineering experts
and production and operations managers
are of the view that job design should
never limit the capabilities of the
employee Or jeopardize his physical and
mental health due to poor job design
2010: 334), so

ergonomics

(Russell & Taylor,

organizational aims to
increase organizational efficiency and
productivity, worker safety and health,
reduce risks and prevent errors and

accidents, analyze situations and body
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movements, equipment used, tools and

machines  furniture, debugging of
identified problems and training in the
best techniques for carrying out tasks
(Santos et al, 2015: 5950. It also refers
to the improvement of technical and

social systems in terms of organizational

structures, policies and processes
(Gualtieri et al, 2021: 11).
Cognitive  ergonomics: It is

sometimes called mental ergonomics
because it is related to mental functions,
or cognitive ergonomics, that is, the
engineering that is related to the
intellectual and mental capabilities of
(Helali, 2008: 18), and
2018:301) supports this

approach, as he sees that

people
(Stevenson,
Cognitive

ergonomics represents the burdens of

mental work and related decision-
making, as well as the interaction
between humans and the work

environment, and work pressures... It
relates to the way individuals think and
their motives to design programs
appropriate to their mental and mental
capabilities. In this sense, it is a field
that uses scientific knowledge about
human behavior in the workplace, With
the aim of improving system efficiency
by reducing human error, as well as
reducing stress or  psychological
discomfort that can occur to operators
while  sharing

workspace  through
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cognitive ergonomics principles
(Gualtieri et al, 2021: 11). Cognitive
ergonomics also focuses on situational
understanding, decision-making, the

formation of learning skills, and
cognitive aspects effort
(khayal, 2019:3), and researchers of

human factors can contribute to making

of mental

distinct analytical roles to analyze the
intelligence and  intelligence  of
individuals.It offers many possibilities
for studying the development of
competence, critical thinking, perceptual
skills, and other cognitive processes, and
cognitive anthropology assumes that all
analyzes of intelligence can be called all-
source analysis (McNeese et al, 2015:
130). The interaction between human
and machine from the point of view of
(Bridger, 2003: 329) depends on a two-
way exchange of information between
the operator and the system. This
exchange takes place through the
human’s use of his sensory and mental
capabilities.  The senses  receive
information, and the mind interprets it
and then stores it for retrieval in time of
need. Accordingly, designers must take
into account not only the physical limits
of the human being used in the various
design processes, but also the cognitive
or mental capabilities of that user. When
a person deals with any product,

environment or work system, two types

183

of  performance  occur:  physical
performance and cognitive performance
or mental.

Product Quality Engineering:: (Tao
& Yu, 2018: 27) sees that product life
cycle design requirements, also known
as life cycle engineering capabilities
requirements, relate to the product itself
including function, performance,
structure, appearance, materials, cost...
which It represents its quality, some of
which focus on the process and the
various activities related to the product
throughout its life cycle. Hence, the
achievement of quality from both
internal and external aspects, while the
external is represented by achieving the
specifications that the customer aspires
to, and the internal is represented by the
extent of designing the characteristics
and features that work to produce this
product according to specifications
Required, that is, the processes that
produce this product according to its
specific specifications as seen (Bock &
Putz, 2016: 11). And (Ahmed & Pandey,
2016: 1231) believes that the process of
simplifying the product increases the
degree of its reliability, that is, the
possibility of the product or its parts
performing its function well within a
certain period and under specific
2002: 29,

meaning the possibility of the product

conditions (Barkhuiezen,
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working efficiently (without failure).
within a specific period of time and
specific working conditions.With the
emergence of performance reliability
engineering that measures the failure of
product components, the matter was
reflected in the proportionality of
product quality directly with work
efficiency and performance of its
functions because it analyzes the causes
and effects of product failure. It begins
by detailing the functions of the product
and its parts. Then the failure modes are
determined They are arranged in order
of severity.The failures are then dealt
with one by one starting with the most
difficult ones, and design changes are
made to reduce the chance of failure
(Russell & Taylor, 2010: 169). As seen
by (MACIVER, 2018: 7) this depends
on finding the best combination between
function and cost, as product quality
engineering is created either by
improving functionality or reducing cost,
and from here the function can be
divided into measurable variables, such
as flow rates, weight and volume..., and
others that are not measurable, such as
happiness, ease of use, and preference...
Therefore, the quality of a product is
linked to the functions of its parts in a
comprehensive way, and then to the
ability to satisfy
(Tassinari, 2006: 4), and despite the

these functions
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ongoing controversy regarding the
contradiction of product quality with
However, product quality engineering
often balances the two issues and solves
problems through the possibility of
increasing quality and reducing cost,
which is used by operations management
in this field, so product quality value
engineering is one of the best techniques
available for production and operations
management to achieve high quality by
including the desired performance
characteristics in product (Heizer et al,
2015: 170). The impact of product
quality engineering extends to the
environment, with what is known as
design for the environment (Russell &
2010: 169),

sometimes known as environmental

Taylor, through teams
teams because they are one of the most
important techniques that measure the
impact of products on society, as well as
attention to the life cycle of products,
starting From raw materials through
production processes until it is brought
to the market, with the aim of reducing
the environmental impact of the product
during its life cycle (Heizer et al, 2015:
194). This led to the emergence of green
industrialization, which means the
manufacture of environmentally
integrated quality products. As it has the
possibility of reducing costs on the one

hand, and increasing quality on the
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other, by increasing its reliability and
great ability to perform the required.
Production Process Engineering:
The application of effective methods to
control production processes has an
important role in the success of any
manufacturing system. Without the
application of advanced performance
systems, the success of production
activities will be questionable (Zohoori
et al, 2018: 3), and quality engineering
production processes is an approach
Organized to ensure the equitable
distribution of resources, and to improve
the value of the elements involved in the
production process because it reduces
waste and adopts creativity in
simplifying the complex elements in the
production process and identifies the
main  and  subsidiary areas of
improvement in production systems, as
it is possible to make the required
modifications in designs and change in
components and production elements in
a way that achieves Efficiency and
effectiveness, and production process
quality  engineering  studies are
conducted in three stages: pre-process,
during process and  post-process
(DAHOOIE et al, 2020: 1320), as the
process of product value engineering is
closely related to the processes involved
in the production of the agreed product,
with

the aim of Searching for
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opportunities to reduce production costs
and increase its quality, and this is done
by identifying the main and supporting
production  processes and related
activities. ldentification of cost-inducing
activities and processes for the purpose
them. And

activities and classify them into value-

of addressing analyze
adding and non-value-adding activities.
and finally identifying opportunities for
activities  and
2013:  49)
believes that value engineering provides

improvement  for
processes.  (Jeyakumar,
a basis for revised feasibility studies, as
it ensures the most cost-effective way of

operations, as well as supports good

process design, improved
communication, learning and
teamwork... which leads to better
technical  solutions, with Improve

performance and quality. (Christensen,
2014: 10) argues that organizations have
solution to reduce

resorted to a

manufacturing and assembly costs
because of the risks of late engineering
With

the aim of building a production system

change or poor process choices.
that  incorporates  best  practices,
minimizes risks, and selects appropriate
materials.
Theoretical relationship between
variables: (Limerick, 2019: 289) argues
that HE is the analytical and empirical

methods used to guide the development
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of systems to ensure their suitability for
human use, and HE experts contribute to
the design and evaluation of tasks,
functions, products, environments, and
systems to make them compatible with
people’s needs, capabilities, and
limitations, Therefore, we see it as one
of the key factors in designing and
simplifying processes, and removing
complexity in the work. It thus tends to
remove functions or parts that do not add
value to the product or processes.
Therefore, organizations implementing
HE indicate a 40% reduction in costs
(Stephens, 2020: 16). It uses a team of
specialists that takes into account the
organization as a whole, and not as
independent functional units, and this
undoubtedly has an impact on the work
of organizations and engineering the
value of their products and production
processes. The literature confirms that
the principles of product quality
engineering and production processes
depend on the approach of the
multifunctional team, which designs the
product, and the production processes of
this product, and from here we see the
need to take into account HE
considerations in the early stages of the
design processes that lead to removing

complexity in workplaces and making
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them ideal (Broberg, 2007: 78). (Hill,
2012: 376) emphasizes the link between
product quality engineering and
production processes with ergonomics
applications through the cross-functional
team, and (Waterson, 2017:30) argues
that HE is a unique approach to a group
of approaches that go beyond just
ergonomics, It is used to treat applied
industrial problems. To come up with a
variety of methods and tools, to solve a
common problem such as improving the
quality of products and processes
(Shorrock & Williams, 2017: 30), Others
argue that the potential for social,
environmental and economic crises is
still great and requires technologies to
sustain the work at the same pace,
without compromising the quality and
functionality of the products, referring to
the ergonomics team, product quality
engineering and production processes to
work towards common goals (MAREK
et al, 2014: 456).

THIRD SUBJECT: DATA ANALYSIS
AND DISCUSSION OF THE APPLIED
SIDE

1. Measuring the study variables: We
include a presentation of the research
variables according to the answers of the

sample in the following table:
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Table (1): a general description of the sample's answer to the three search variables (n = 271).

) ) ) Std. relative Application | Type of
NO | Variables Dimensions mean CV ) ) Rank
Dev. importance | result interest
Physical
. Very
Human 399 |083 |020 |O0.79 High d second
ood-
Engineering J
Physical
) Very
Human 3.70 | 087 |023 |O0.74 High d fourth
ood-
Engineering g
Organizational
1 . Very .
Human 4.02 0.80 0.19 0.80 High d First
ood-
2 Engineering g
.2
8 Cognitive
= . Very .
o Human 3.82 0.80 0.20 0.76 High third
E . . good-
T Engineering
Human engineering ) Very )
. 389 | 064 |016 |O0.77 High third
variable rate good-
Production Quality . Very
2 . 397 088 |0.22 |0.79 High second
Engineering good-
Production Process ) Very )
3 ) ) 3.91 0.81 0.20 0.78 High First
Engineering good-
Overall average for research i Very
. 393 | 059 | 15.00 | 785 High -
variables good-
The results of the descriptive analysis of the and this result differs from the result
variables showed the following: (Aujan, 2019). which demonstrated the
ranked first, and we attribute this result organization  engineering in  the
standard specifications that the company it is consistent with it in that it
uses when designing and organizing confirmed that the issue of design is
presence of occupational safety training impact is reflected in the control of

programs to avoid various work risks work, and it can be a decisive factor in

achieving the goals of the organization.
187
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2.

physical Human engineering ranked
second, and we attribute this result to the
fact that workers see a tangible reality
that the company studies the material
requirements to perform its work when
designing the work environment, as it
determines the tools wused in the
completion of operations to take into
account the different physical positions.
Which

movement

facilitates movement and

between departments,
machines or offices without obstacles or
tangible physical risks, and this result is
consistent with (Norling & Davila,
2020) in the company CARLISLE,
which is reflected on the performance of
workers and raise their morale, as the
weakness of material factors will
inevitably reflect on the performance of
Employees and then the performance of
the organization as indicated (Otoo,
2017).

cognitive Human engineering ranked
third, and we attribute this result to the
fact that employees believe that the
company takes their  knowledge
capabilities and personal experiences
into account when designing work and
distributing tasks. So they actually
perceive the fit of their abilities and
qualifications with the psychological
working conditions, and as a result they
are largely satisfied with their current

jobs. They do not find it difficult to
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understand the tasks or operate the
equipment and machines to complete the
work assigned to them, and this result is
consistent with what was stated
(Bogojevic, 2020) of the need to know
the time required for completion, as well
as the aspects of physical strength and
different working conditions in order to
achieve a comprehensive assessment of
the risks facing operators. As well as the
availability of information and data.
Environmental human engineering
ranked fourth, and we attribute this
result to the fact that the company’s
environment is not

current work

completely free from the negative
influences of physical factors affecting
work, including lighting, heat and
pollution, and the reason is due to
frequent electrical power cuts, and this
result is consistent with what Most of
the literature referred to him, and from
this aspect we agree that the lack of
attention to the physical environment
will be reflected in the weakness of the
workers and the performance of the
organization in general.

Product quality engineering has
gained great importance because the
company has a good knowledge of the
concept of product quality engineering
and its belief in the participation of
workers in studies to improve the quality

of its products, and if product quality

INTERNATIONAL JOURNAL OF TRANSFORMATIONS IN BUSINESS MANAGEMENT




VOLUME: 11, ISSUE: 4, OCTOBER-DECEMBER 2021

engineering is technical to reduce the
total cost of the product, this is not at the
expense of quality as is followed in The
Chinese method, but it works to put the
product in the circle of competition with
competing products, which requires the
availability of the appropriate ground to
absorb its impact in increasing the
quality of the product.

Production process engineering has
been of great importance due to the
belief of officials in improving the
quality of production processes. As a
result, the company's facilities and

general services accompanying its
production processes are easy to use.
Which gave the company the advantage
of simplicity in its production processes,
and it not only reduces the total cost of
the product and increases its quality, but
it also improves the quality of
production processes because it is
concerned with improving production

activities in the first place.

2. Hypothesis testing

L]

First hypothesis: There is a

significant and positive correlation

between HE applications and Diyala

State Company's products quality

engineering.
Second hypothesis: There is a

significant and positive correlation
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between the applications of HE and the
engineering operations of Diyala State
Production Company.

There are medium and positive
significant correlations of physical
human engineering with product quality
engineering and production process
engineering at a significance level of
0.01 to support the verification of the
validity of the first and second main
hypotheses.

There are medium and positive
significant correlations of environmental
human engineering with product quality
engineering and production process
engineering at a significance level of
0.01 to support the validation of the first
and second main hypotheses.

There are medium and positive
significant correlations of organizational
human engineering with product quality
engineering and production process
engineering at a significance level of
0.01 to support the validation of the first
and second main hypotheses.

There are medium and positive
significant correlations of cognitive
human engineering with product quality
engineering and production process
engineering at a significance level of
0.01 to support the validation of the first

and second main hypotheses.
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Table 3: The correlation of HE applications with product quality engineering and

production process engineering

) Product Quality | Production Process
Variables L L number %
Engineering Engineering
- 2 100
Engineering Sig. 0.000 0.000
Environmenta' Pearson 0348** 0469**
) ) 2 100
Human Engineering Sig. 0.000 0.000
i ) 2 100
Human Engineering Sig. 0.000 0.000
Cognitive Human Pearson 0295** 0414**
- 2 100
Engineering Sig. 0.000 0.000
Number of sub-links 4 4
8 100
Percentage of sub-links 100 100

o Third Hypothesis: There is a significant and positive impact relationship of HE

applications in the quality engineering of Diyala State Company's products.

Table (4): Testing the effect of HE applications on the first variable.

HE applications a B BS C.R. S.E. P. direction Sig. R?
hysical Human .
P o 144 | 143 | 2479 | 058 | 013 | ----m- > Sig. E
Engineering §
[
Environmental i =
o 186 | .196 | 3.393 | .055 | .000 | ------- > Sig. 102 | @
Human Engineering | , >
. E
Organizational \ .
g o 212 | 204 | 3.537 060 | .000 | ------- > Sig. g
Human Engineering 3
2
Cognitive Human ] &
. . .038 .037 .639 .060 052 | -----—-- > not sig.
Engineering
The results of (Table 4) indicate the because the significance level (0.013) is
following: less than 0.05 and (C.R. = 2.479) is
1. The effect of physical human greater than the standard specified for its
engineering on the quality engineering acceptance (C.R. > 1.96) to infer the
of Diyala State Company's products, significance of the effect.
190
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2. The impact of environmental human engineering of  Diyala  General
engineering on the quality engineering Company's  products, because the
of Diyala State Company's products, significance level (0.52 is greater than
because the significance level ((0.000) is 0.05) and (C.R. = 0.639) is less than the
less than 0.05 and (C.R. = 3.393) is standard specified for its acceptance
greater than the standard specified for its (C.R. > 1.96) to infer that the effect is
acceptance (C.R. > 1.96) to infer the not significant.
significance of the effect. Based on the results of the influence

3. The effect of organizational human relationships, the third hypothesis is
engineering on the quality engineering accepted. We can put it in a multiple linear
of Diyala State Company's products, regression equation, as follows:
because the significance level ((0.000) is POE = 1.293 + 144 (PHE) + 186 (EHE) +
less than 0.05 and (C.R. = 3.537) is 212 (OHE)
greater than the standard specified for its
acceptance (C.R. > 1.96) to infer the * Fourth  Hypothesis: - There is 2
significance of the effect. significant and  positive  impact

4 The lack of influence of cognitive relationship of HE applications in Diyala
human engineering on the quality St SO Operations

Engineering.

Table (5): Testing the effect of HE applications on the dimensions of the second variable.

HE applications a B BS C.R. S.E. P. direction Sig. R?
physical Human not
L 065 | .072 | 1.294 .050 | .196 | ------- > .
Engineering sig. =
=
Environmental 3 §
L 279 | .327 | 5.865 .048 | .000 | ------- > Sig. =
Human Engineering L%’
Organizational . 8
o 142 | 152 | 2733 |.052 |.006 | ------ > Sig- | 163 | S
Human Engineering a
=
=
Cognitive Human . S
o S |.157 |.168 |3.017 |.052 |.003 | ------ > Sig. =
Engineering S S
— [a
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The results (Table 5) indicate the

following:

1.

There is no impact of physical human
engineering on  the  engineering
operations of Diyala State Company's
production, because the significance
level (0.196) is greater than 0.05 and
(C.R. = 1.294) is less than the criterion
specified for its acceptance (C.R. > 1.96)
to infer the insignificance of the effect.

The impact of environmental human
engineering on  the  engineering
operations of Diyala State Production
Company, because the significance level
(0.000) is less than 0.05 and (C.R. =
5.865) is greater than the standard
specified for its acceptance (C.R. > 1.96)
to infer the significance of the effect.

The impact of organizational human
engineering on  the  engineering
operations of Diyala State Production
Company, because the significance level
(0.006) is less than 0.05 and (C.R. =
2.733) is greater than the standard
specified for its acceptance (C.R. > 1.96)
to infer the significance of the effect.

The effect of cognitive human
engineering on  the  production
engineering operations of Diyala State
Company, because the significance level
(0.003) is less than 0.05 and (C.R. =
3.017) is greater than the standard
specified for its acceptance (C.R. > 1.96)
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to infer the significance of the effect.

Based on the results of the influence
relationships, the fourth hypothesis is
accepted. We can put it in a multiple linear

regression equation, as follows:

POE = 1.082 + .279 (EHE) + .142 (OHE) +
157 (CHE)

FOURTH SUBJECT: THE FINAL
FRAMEWORK OF THE RESEARCH

First: Conclusions:

. Diyala State Company indicated a
high level of application of physical
human engineering, because the workers
feel the company's seriousness in
determining the appropriate tools, and
their perception of this is reflected in the
lack of risks resulting from these
operations, as well as the ease of
implementation.

. The company has proven its interest
in environmental human engineering, by
removing the negative effects of
environmental factors affecting
individuals of all kinds, and that it is
devoid of these factors to an extent
acceptable to workers, and takes the
necessary measures to address them if
they exist.

. The company has shown a
remarkable interest in organizational
human engineering as evidenced by the

employees' awareness and awareness of
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the company's interest in organizing
work based on specifications it adopts in
designing operations and organizing
production activities.

The company is keen to take into
account the employees' knowledge
capabilities when designing work and
distributing tasks, which is reflected in
the adaptation of their qualifications to
the current work environment in the
company, indicating that they have no
difficulty in understanding the tasks
assigned to them.

The company has shown great
interest in engineering the quality of its
products, which indicates the availability
of the appropriate ground for
understanding value engineering studies
and their direct impact on increasing the
quality of products.

The company has great interest in
improving the quality of its production
processes, which gave the company the
and

advantage of simplicity

uncomplicatedness in its production
processes.
The

confirmed that the company, whenever it

results of the correlation

applies HE, it will achieve great value in

the quality of its products and
production processes.
The impact results confirmed that the

company's interest in HE applications
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will positively affect the quality of

products and production processes.

Second: Recommendation:

Enhancing the applications of human
engineering in Diyala State Company
and employing them in a scientific
manner in order to reach the general
welfare in the work environment, whose
effects are reflected on achieving the
maximum possible value for the quality
of its products, production processes and
work system.

The need to pay attention to physical
human engineering in terms of creating
tools, equipment and sustainable work
technology in order to facilitate the
completion of activities and work in all
body positions, and reduce stress at
work.

Strengthening the  environmental
human engineering in the company and
removing all its negative influences,
because of its great role in increasing the
performance of employees and their
productive efficiency, and reducing the
stress pressures that may be caused by
weakness in this aspect.

Focusing on organizational human
engineering  when  designing and
organizing its production processes, in
order to achieve occupational safety and
avoid work risks, because of its impact
satisfaction, and

on achieving job
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reducing stress pressure that may be
caused by weakness in this aspect.
Emphasis on taking into account the
individual's cognitive and cognitive
abilities with the requirements of the job
he occupies, even if it requires re-
designing jobs, which makes them feel
belonging to the company and which
will be reflected in their acceptance and
acceptance of the responsibilities
entrusted to them.
Working on  developing the
infrastructure of the company's research

and development department to conduct
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more applied scientific studies related to
the engineering of its products, with the
necessity of involving technical workers
in these studies and engaging them in
intensive training courses.

The company should simplify its
production processes, both
manufacturing and service, to the extent
that does not affect the efficiency of
work performance, and avoiding routine
and the complexity of carrying out
activities and tasks in a way that
achieves the required productivity with
the least steps, efforts and costs
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