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Abstract

The purpose of the study is to develop and validate an instrument to measure perception on TQM
practices among research and development (R&D) center employees. Empirical data were
collected from 102 employees in a public R&D center in Saudi Arabia. The content validity,
construct validity, criterion-related validity, and reliability were examined. Results showed that
the instrument is a reliable and valid tool in measuring the employees’ perception on TQM
practices. This produces a relatively compact instrument comprising four TQM variables with 22
items that allows researchers and practitioners to measure perceived TQM implementation among
all types of employees and TQM program levels in public organizations. Suggestions for using the

instrument are presented.
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Introduction

Total quality management (TQM) is a holistic
management philosophy focusing on the
maintenance and continuous improvement of
products, services, people, and processes at all
levels and in all functions of the organization
with the goal to meet or exceed customer
expectations (Flynn et al. 1994; Goetsch and
Davis 1994; Oakland 2003). TQM becomes
critical for organization’s competitiveness,
effectiveness, and survival. However, the
implementation of TQM is one of the most

complex activities that any organization can
attempt, the main reason being that it involves
a change in working culture and influence the
work practices of individual employees
(Guimaraes 1996). These changes may have an
effect on employees’ daily work and their job
satisfaction and intentions to stay (Lam 1995),
and without satisfied and motivated
employees it is impossible to produce quality
products and services and it is impossible to
achieve satisfied and loyal customers
(Eskildsen and Dahlgaard 2000).
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Research and development (R&D) defined as
“an activity that is aimed at generating new
knowledge, testing hypotheses about how
matters in the physical or social world act and
react, and in general, providing know-how
which can be used to create or improve
activities or systems in that part of our life to
which they pertain” (Salasin and Hattery
1977). R&D centers were established to
perform, analyze, integrate, support, and
manage basic or applied research and
development. It becomes of great importance
in business as the level of competition,
production, processes, and methods are
rapidly increasing. The importance of R&D
centers for meeting business need is made
clear by the phenomenal growth in the
budgets that allocated for R&D activities. For
example, it has been found that the R&D
expenditure (as a percentage of GDP) in the
private and public sectors increased
marginally in the EU-27, Japan, and USA
during the period 2000-2008 from 1.83 % to
1.92 %; 3.04 % to 3.45 %; and 2.69 % to 2.79
%, respectively (European-Union 2012).
Unfortunately, R&D is very difficult to manage
due to the rapid pace of change of the R&D
knowledge base and the considerable
uncertainty associated with the outcome of
R&D activities (Clarke 2002).

Increased attention has been paid to
employees’ attitudes in the management
literature. Employees’ attitudes such as job
satisfaction and organizational commitment is
associated with many important behaviors
and outcomes for employees that have
implication for organizational and personal
well-being (Spector 1985; Meyer et al. 2002).
Several studies indicate that satisfied and
committed employees represent value to an
organization and that they are the most
important drivers of continuous improvement
in most TQM literature (e.g. (Deming 1986;
Flynn et al. 1994)). Without satisfied and
motivated employees, it is impossible to
produce quality products and services and
impossible to achieve satisfied and loyal
customers (Eskildsen and Dahlgaard 2000).
This explains why people dimension is
included as a criterion in most of the

Excellence Models. With the high employees’
demand, the extremely short supply, rising
personnel costs, and high rates of turnover
(Baroudi 1985; Igbaria and Guimaraes 1993;
Kochanski and Ledford 2001; Lazar 2001;
Chang et al. 2008; Alshitri 2013), human
resource departments in many organizations
are experiencing greater pressure from top
management to improve the recruitment,
motivation, and retention of highly skilled
professionals.

TQM’s impact on employees’ job satisfaction,
organizational commitment, and intentions to
stay has been addressed by several studies
(e.g. (Guimaraes 1996; Eskildsen and
Dahlgaard 2000; Boon et al. 2006; Ooi et al.
2007; Tutuncu and Kucukusta 2007)). One
would hope that many of the findings will be
applicable to R&D centers’ personnel
However, there is considerable evidence that
R&D centers’ personnel differ from other
employees on a number of values, attitudes,
and motivational factors. It has been noted
that R&D professionals have a value system
which emphasizes independence, freedom,
and autonomy to make decisions concerning
their work (Clarke 2002). In addition, it has
been reported that, R&D professionals have
low levels of attachment to their employing
organization (Chang et al. 2008). There is also
evidence that R&D professionals generally
respond more positively to intrinsic forms of
reward and recognition such as praise and
feedback from their peers (Clarke 2002).
These findings have major implications for the
management of R&D centers and further
highlight the need to examine the impact of
TQM on employees’ job satisfaction and
intentions to stay. However, despite the great
importance of the topic, a survey of the
literature indicates that TQM research, for the
most part, deals with the manufacturing and
service sectors and lacks R&D focus.

The primary objective of this study is to
develop a reliable and valid instrument to
measure perception levels on TQM practices
(leadership, strategic planning, people
management, and process management)
among R&D center employees in Saudi Arabia.
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To the author’s knowledge, the present study
is the first study that had attempted to identify
the key attributes for successful TQM
implementation and their effect on job
satisfaction, organizational commitment, and
intentions to stay among R&D centers
employees Saudi Arabia.

Theoretical Background

There is a general agreement that a systematic
method or framework is needed to put TQM
into practice. However, there is no universally
accepted TQM frameworks (Yusof and
Aspinwall 2000), and different approaches
coexist in the literature to implement TQM
including consultants-based frameworks such
as (Ishikawa 1985; Deming 1986),
standardized-based frameworks such as the
ISO 9000 series (ISO9000 2000), and other
frameworks based on empirical studies such
as (Saraph et al. 1989; Flynn et al. 1994;
Powell 1995; Ahire et al. 1996). In addition,
several authors (e.g. (Samson and Terziovski
1999; Eskildsen and Dahlgaard 2000; Bou-
Llusar et al. 2009)) have proposed that
frameworks based on quality awards fit the
definition of TQM, hence the introduction of
the European Quality Award (EFQM
Excellence Model), the most widely used
model for self-assessment in Europe
(Eskildsen and Dahlgaard 2000), and has
become the basis for the majority of national
and regional Quality Awards. Five TQM
dimensions have been incorporated in the
model: leadership, strategic planning, people
management, partnership and resources, and
process management.

Contrary to other TQM practices, the
combination of leadership, strategic planning,
people management, and process management
dimensions were chosen for several reasons.
First, several researchers such as (Eskildsen
and Dahlgaard 2000; Tutuncu and Kucukusta
2006; Bou-Llusar et al. 2009) have used these
dimensions to signify TQM practices when
conducting their research studies. Second, as
argued by Bou-Llusar et al. (Bou-Llusar et al.
2009), these dimensions consist of both soft
and hard TQM factors, in which the soft TQM

factors comprise leadership and people
management and the hard TQM factors include
processes management; while strategic
planning contains items that relate to both soft
and hard issues (Bou-Llusar et al. 2009).
Finally, the Fundamental Concepts of these
dimensions are applicable to all organizations
regardless of sector, size, structure, or
maturity when examining the effective
management of their TQM practices. Due to
these reasons, the current research study will
adopt leadership, strategic planning, people
management, and process management to
measure employees’ perception levels on TQM
practices among R&D center employees in
Saudi Arabia.

Leadership

Leadership refers to “the ability to inspire
people to make a total, willing, and voluntary
commitment to accomplishing or exceeding
organizational goals” (Goetsch and Davis
1994). The aim of leadership should be to
improve the performance of people and
machines, to improve quality, to increase
output, and simultaneously to bring pride of
workmanship to employees (Deming 1986).
TQM advocates, such as (Samson and
Terziovski 1999), emphasize the activities of
senior leadership much like transformational
leadership theory. Transformational
leadership theory suggests that leaders
enhance the motivation, morale, and
performance of employees by moving them
beyond immediate self-interests through
idealized influence (charisma), inspiration,
intellectual stimulation, or individualized
consideration (Bass 1990). Leadership was
reported to be positively associated with
employees’ job satisfaction, organizational
commitment, and intentions to stay (Ugboro
and Obeng 2000; Meyer et al. 2002; Berson
and Linton 2005; Voon et al. 2011). For
example, Spector (Spector 1985) found that
leadership is positively related to satisfaction
regarding pay, promotion, supervision,
rewards, coworkers, and nature of work as
well as total satisfaction.
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Strategic Planning

An organization strategy is a long-term
direction and objectives which affect the
whole of the organization and of course this
must have an impact on employees. Strategic
planning defined as “a systematic process for
managing the organization and its future
direction in relation to its environment and the
demand of external stakeholders, including
strategy formulation, analysis o agency
strengths and weaknesses, identification of
agency  stakeholders, implementation of
strategic actions, and issue management”’
(Berry and Wechsler 1995). Participation in
strategic planning process can affect job
satisfaction, organizational commitment, and
intentions to stay in two ways. First, it allows
employees to influence their working
environment in the broadest possible manner
which can fulfill their self-actualization needs,
and the more employees fulfill their needs the
greater will be their satisfaction (Maslow
1943). Second, participation in strategic
planning allows employees to engage in role
clarification and conflict resolution activities
which can reduce role ambiguity and role
conflict during the implementation of strategic
plans (Daniels and Bailey 1999; Teh et al.
2009), which lead to higher level of job
satisfaction, more committed to their
organizations, and finally, less likely to leave
(Baroudi 1985; Igbaria and Siegel 1992). A
study by (Kim 2000), investigating the
relationship between participation in strategic
planning process and employees’ job
satisfaction, revealed that employees who
perceive they have input in a department's
strategic plan development express higher
levels of job satisfaction than others who do
not. The study also supports the view that
employees' clear understanding of their roles
in accomplishing the goals in strategic plan is
positively associated with job satisfaction.

People Management

Employees at all levels are the essence of an
organization and their full involvement
enables their abilities to be used for the
organization's benefit. Excellent organizations

value their people and create a culture that
allows the mutually beneficial achievement of
organizational and personal goals; they
develop the capabilities of their people and
promote fairness and equality; and they care
for, communicate, reward and recognize, in a
way that motivates people, builds commitment
and enables them to use their skills and
knowledge for the benefit of the organization,
as well as provide employees with relevant
information, equipment, and tools; and
providing them with a safe and healthy
workplace (EFQM 2010). People management
was reported to be positively associated with
employees’ job satisfaction, organizational
commitment, and intentions to stay (Morrow
1997; Boon et al. 2006; Jun et al. 2006; Ooi et
al. 2007). Jun et al. (Jun et al. 2006) found that
HR-focused TQM  practices (employee
empowerment, teamwork, and employee
compensation) are positively related to
employees’ overall job satisfaction and loyalty.
Ooi et al. (Ooi et al. 2007), Morrow (Morrow
1997), and Boon et al. (Boon et al. 2006)
further concluded that teamwork was
perceived as a dominant TQM practice that
affect job satisfaction and organizational
commitment.

Process Management

Process management is a set of
methodological and behavioral practices
which are implemented to manage and
improve processes that produce products and
services (Anderson et al. 1994). A process is a
set of activities, methods, and practices. It
involves changing existing practices and
organizational structures. It is however very
important that there are humans involved in
any process and any action made needs to take
this fact into account. Likewise, desired results
in organization would be ensured by
standardization and formalization of activities,
methods, and practices (ISO9001 2008).
Formalization refers to the “extent to which
rules, procedures, instructions, and
communication are written” (Pugh et al
1968). The presence of written rules,
standards, and policies, will significantly
reduce role ambiguity and role conflict in a
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highly formalized organization (Wetzels et al.
2000; Teh et al. 2009), thus lead to more
involved, motivated, satisfied, and committed
employees, and eventually display a
propensity to stay within the organization
(Baroudi 1985; Igbaria and Siegel 1992).
Moreover, several studies such as (Eskildsen
and Dahlgaard 2000; Kohlbacher 2010) have
reported a positive relationship between
process management and job satisfaction.

Methodology
Sample and Procedures

Sampling design and sample size are
important subjects to statistically represent
the population and to be able to suggest
implications both for theory and practice.
Simple random sampling design was used for
the survey due to its efficiency. It means that
each member of the population should have an
equal chance of being chosen and selected as a
subject. The sample population of this study
was limited to employees within various
departments working in a TQM organization.
Any attempt to examine the relationships
between TQM and organizational performance
must focus on organization that has
implemented TQM effectively. This is
important because while most organizations
will claim that they have implemented TQM,
few are doing it effectively. Effective
implementation means that the key principles
of TQM are well accepted, practiced, and
deployed within the organization. We used the
ISO 9001:2008 certified organization as a
proxy for effective implementation of TQM.
The ISO9000 series certification implies that a
TQM system is running in these organizations
(Ho et al. 1999), although this system may not
be observed at an organization wide scale.
Therefore, data were collected from
employees within various departments of a
large [S09001:2008 certified public
organization located in Riyadh, Saudi Arabia.

The data for this study were primarily
collected through a structured questionnaire
hosted on the web where respondents
answered research questions online. Online

questionnaires have their valuable advantages
which include: the possibility of a large and
geographically dispersed sample size and the
low likelihood of contamination or distortion
of respondent’s answer. In addition, using this
approach provides the opportunity to conduct
surveys more efficiently and effectively than
the traditional means. The primary reason for
the utilization of the internet was due to time
saving. The questionnaire was distributed
online using gmail.com web tools, which send
personalized email invitations to 137
employees. Respondents were given 14 days
to complete the questionnaire. The completion
of the electronic questionnaires was
personally administered and anonymously
handled. After all the responses had been
collected, they were carefully reviewed and
verified. A total of 102 responses were
collected and analyzed, which represents a
74.5% response rate. The survey was
conducted in January 2013. All instructions
and questions were translated from English
into Arabic in order to help all participants
understand easily these surveys.

Measures

The questionnaire instrument consisted of
three parts. The first part involved four
questions regarding basic demographic
characteristics of the respondents (gender,
age, education level, and tenure). TQM
practices comprised the second part of the
instrument. It includes 22 questions and it
assesses four practices (leadership, strategic
planning, people management, and process
management). The input to the development
of this questionnaire has been EFQM material
(EFQM 2010), the Malcolm Baldrige National
Quality Award (MBNQA 2010), previous
studies  that construct questionnaires
according to business excellence model such
as (Eskildsen and Dahlgaard 2000; Tutuncu
and Kucukusta 2006; Bou-Llusar et al. 2009)
and focus group sessions in the organization.
The purpose of this instrument was to
measure the level of the employees’
perception on TQM implementation and
presented statements such as “Top
management inspires people and create a
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culture of excellence that helps me do my job”.
For each item, respondents were asked to
indicate the extents of their personal
agreement using a 5-point Likert-type scale
ranging from (1) strongly disagree to (5)
strongly agree. The final part involves one
question regarding the overall job satisfaction
among R&D center employees. It was assessed
by a single item: overall, I am satisfied with my
job. Respondents were asked to indicate the
extents of their personal agreement using a 5-
point Likert-type scale ranging from (1)
strongly disagree to (6) strongly agree. The
item was scored such that high scores reflect
stronger overall job satisfaction. The survey
instrument was pilot tested among 5
employees. The pilot results were used to
improve the clarity and readability of
questions.

Data Analysis

The data obtained were analyzed by using
SPSS for Windows 20.0 program. Descriptive
and inferential statistics were used to analyze
the data. Pearson-product moment
correlations and stepwise multiple regression
analysis were performed to test the research
hypothesis. A cut-off point of p < 0.05 was
considered to indicate whether the
relationship between the two factors is
‘statistically significant’. A practical effect size
of r as (< +/- 0.1 weak, < +/- 0.3 modest, < +/-
0.5 moderate, < +/- 0.8 strong, and >= +/- 0.8
very strong) was also considered for the
correlation analysis to interpret the practical
significance of the findings (Cohen et al. 2000).
In terms of the multiple regression analysis,
the value of R?* was used to determine the
proportion of variance of the dependent
variables (job satisfaction and intentions to
stay) that is explained by the independent
variable (TQM practices). The F-test was used
to test whether there was a significant
regression (p < 0.05) between the
independent and dependent variables. For the
purposes of this study, R? values larger than
0.15 (medium effect) (Cohen et al. 2000) were
regarded as practically significant. The data
obtained were analyzed using SPSS for
Windows 20.0 program.

Results
Respondents Profile

There were 69 male and 33 female
respondents. The age range of the sample was
from 22 years to 51 with a mean of age 29.7
years. Out of 102 respondents, 81 (over 79
percent) had completed bachelor degree or
above. Employees from three different majors
were represented in the sample (information
technology = 44, engineering = 35, science = 4,
others = 19). The working experience range of
the sample was from less than 2 years to 16 or
more years with a mean of 4.1 years.
Employees from three types of job levels
groups were represented in the sample
(senior management/executive = 4, middle
management = 22, and non-management =
76). The senior management/executive group
included senior managers responsible for
several work areas. The middle management
group included middle managers and
supervisors responsible for a single section or
group. The non-management group included
IT professionals, research scientists, most
types of engineers, and product and project
managers.

Validity and Reliability of the TQM Subscales

In order to explore the possible relationships
between the research variables in this study,
the measurement instruments should be
reliable and valid and should be evaluated for
this. In evaluating measurement instruments,
content validity, construct validity, criterion-
related validity, and reliability analysis should
be conducted in order to understand whether
the measurement instruments were reliable
and valid. It is worth to note that these
methods are used as tools and the researcher
accepting their validity.

First, it was argued that the four scales for
measuring TQM factors had content validity
since the development of these measurement
items was based mainly on an extensive
review of the literature and detailed
evaluations by academicians and practitioners
from both TQM and organizational behavior
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fields. They generally do measure the key
fields of the TQM and job satisfaction
elements.

Second, construct validity measures the extent
to which the items in a scale all measure the
same construct (Flynn et al. 1994). It can be
evaluated by the use of factor analysis (Hair et
al. 1992). The measurement items for each of
the TQM factors were factor analyzed, see
Table 1. The items assigned to each of the four
TQM factors have been subjected to factor
analysis to ensure that they are reliable
indicators of those factors (Nunnally 1967). A
cutoff loading of 0.35 has been used to
eliminate items that are weak indicators of the
factors. All the 22 items were above this cutoff.
The internal consistency  reliabilities
(coefficients alpha) was computed for each

TQM factor, and each was above the 0.70
minimum suggested by (Nunnally 1967) for
early stage research. The factor scores for the
first four TQM constructs were used as
independent variables in a multiple regression
analysis.

Third, criterion-related validity is known as
predictive validity or external validity, “It is
concerned with the extent to which a measuring
instrument is related to an independent
measure of the relevant criterion” (Saraph et al.
1989). The criterion related validity of the
model was determined by examining the
Multiple R coefficient computed for the four
TQM variables and overall job satisfaction (R?
= 0.317). This indicates that the TQM factors
have a reasonably high degree of criterion-
related validity when taken together.

Table 1: Factor analysis and reliability for the TQM subscales

. . Variance .
Measures Factor loading | Eigenvalue Explained (%) Reliability
Leadership 0.71-0.86 3.65 60.78 .87

1. [know my organization’s mission (what it is trying to accomplish)

[ know my organization’s vision (where it is trying to go in the future)

2
3. Top management uses our organization’s values to guide us
4

Top management leads the improvement of the organization’s management system and

performance

5. Top management inspires people and creates a culture of excellence that helps me do my job

6. Top management shares information about the organization

Strategic planning

0.76-0.87

| 206 | 6881 77

7. Top management asks what I think

8. Asitplans for the future, top management asks for my needs and expectations

9. Top management encourages totally new ideas (innovation)

People management

0.56-0.78

| 430 | 4782 85

10. The people I work with cooperate and work as a team

11. My bosses encourage me to develop my skills, knowledge, and capabilities so I can advance in my

career

12. I am rewarded and/or recognized for my work

13. Iam allowed to make decisions to solve my work problems

14. My bosses and my organization care about me

15. I getall the important information I need to do my work

16. I have a safe and healthy workplace

Khalid I. Alshitri (2014), Communications of the IBIMA, DOI: 10.5171/2014.473436




Communications of the IBIMA 8

17.

I can get everything I need (e.g. tools) to do my job

Process management

2.97 59.36 .83

| o0.61-087

18. We have good processes for doing our work

19. [ know how to measure and improve the quality of my work

20. I know who my most important customers are

21. Iregularly ask my customers what they need and want

22. laskif my customers are satisfied or dissatisfied with my work

Finally, reliability is defined as the degree of
consistency of a measure. Internal consistency
is the most commonly used psychometric
measure in assessing reliability of survey
instruments and scales (Nunnally 1967). It is
an indicator of how well the different items
measure the same factor. Internal consistency
can be measured using a reliability coefficient
such as Cronbach Alpha. Using the SPSS for
Windows reliability test program, an internal
consistency  analysis was performed
separately for TQM subscales as shown in
Table 1. All subscales reliabilities are above
the 0.70 minimum suggested by (Nunnally
1967). Considering the above findings, it can
be concluded that this instrument is reliable
and valid. Therefore, the data obtained from
them can be used for subsequent data analysis.

Relationships between Research Variables

Table 2 presents the means, standard
deviations (S.D.), and correlations among the
variables examined in this study. The
correlation matrix reveals that TQM variables
(leadership, strategic planning, people
management, and process management) are
highly correlated with each other. Similarly, all
TQM variables are positively correlated with
job satisfaction. People management (r =.506,
p <.01) and leadership (r = .478, p < .01) are
highly correlated with job satisfaction.
However, overall job satisfaction is also
related to the other TQM variables but with
smaller correlation coefficients.

Table 2: Correlations among study variables

Measures Means S.D. 1 2 3 5 6
1. Leadership 3.50 .78 1
2. Strategic planning 3.22 91 715%* 1
3. People management 3.71 .73 616 | .616** 1
4. Process management 3.52 .84 .639%F | 473*F | 437** 1
5. Overall job satisfaction 4.52 74 478* | .316** | .506** | .326** 1

**, Correlation is significant at the 0.01 level (2-tailed).

Discussion and Implications

The study has developed and validated an
instrument that measures employees’
perception towards the TQM implementation
structured around the EFQM Excellence Model
2010 criteria. The instrument comprises four
TQM variables with twenty-two items that
could facilitate the TQM implementation in
public R&D centers in Saudi Arabia.

The results of this study indicate that the TQM
framework, as modelled, is a valid and reliable
instrument in measuring TQM practices and
predicting job satisfaction, organizational
commitment, and intentions to stay among
R&D center employees. They also show that
TQM practices are highly correlated with each
other. This indicates that there is clearly some
significant multicollinearity which reflects, as
would be expected, that organizations which
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are advanced in their practices on some
variables tend generally to be more advanced
on others. These findings support the
argument that the TQM practices should be
implemented holistically rather than on a
piecemeal basis to get the full potential of
them (Ahire et al. 1996).

The instrument provides compatible tool for
management to see if their perceptions agree
with those of organization’s employees. Public
R&D centers could use the instrument to
determine the extent to which the four TQM
variables are implemented from employees’
perspectives. This would help senior
management focus the improvement and
communication efforts on areas needing the
most attention. This also would help senior
management to understand what is important
to their employees and keep them focused on
employees’ issues that need to be solved in
order to get the most out of their employees as
well as the allocation of resources to those
practices that have the most significant effect
on employees’ outcomes.

Last, some words of caution and an invitation
for further research. This study, nevertheless,
has its limitations which suggest some
directions for possible extensions in the
future. First, the study is based solely on data
from one public organization in Saudi Arabia.
Additional research, using a wider and a larger
sample of participants than those represented
in the present convenience sample, is
necessary in order to confirm the
generalizability of the findings to a larger
population of employees in  public
organizations and/or private organizations.
Second, future research would validate the
importance of individual variable on
measuring employee perception towards TQM
implementation. Finally, future studies could
use this instrument to examine the TQM’s
impact on employees’ outcomes, more
specifically, whether it is associated with
employees’ job satisfaction, organizational
commitment, and intentions to stay among
employees in the public and/or private
organizations.
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