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Abstract
The main objective of this study was to analyze the impact of structural
capital on product innovation strategy in the Jordanian dental technology
laboratories in Amman. The study sample consisted of (450) dental
technicians working in Jordanian dental technology laboratories, which
included senior technicians, their assistants, and trainees.
In order to achieve the objectives of the study, the researcher developed a
questionnaire consisting of (43) paragraphs to gather the primary
information from study sample.

K

The statistical package for social sciences (SPSS) program was used to
analyze and examine the hypotheses. The study used many statistical
methods. After executing the analysis to study hypotheses; the study
concluded a number of results, mainly the following:
1- The major aspect of database can be summarized as knowledge
accumulation environment, and the database can contribute in the high
level of accuracy, and high speed of work accomplishment with low cost.
2-

Information systems are highly functional in human capital, which

could be determined by the pathway of information processing within the
labs to direct and organized the day work activities, in order to speed up
the work and achievement in the laboratory.
3- There is a limited amount of patents used, this lack is related to culture
and organizational factors , which can summarize the lack of believes in
human ability and capacity to contribute and innovate in the personal
level. Besides, there is a lack of opportunists for financial support, and a
limited ground to conduct development researches.
4- The dental Technology industry has obvious limitations because of
its nature , and the high costs of conducting development research to
invent new material.
5- Existence of a significant impact of structural capital on the product
innovation strategy.

L

6-There was no significant impact of structural capital on product
innovation strategy of dental technology laboratories in Jordan, due to
demographic variables.
After finding these results, the researcher recommended the following:
1- Conducting further research in the area of dental technology, to find
the relationship between the leadership style and innovations.
2- The

importance of sustaining

human capacity building in

laboratories, to create human infrastructures which could contribute to
the innovation process.
3- The importance of experience exchange with leading international
companies,

in the dental technology industry, to find-out creative

potentials and develop the skills of employees.

M

Chapter One
Study General Framework

(1-1): Introduction
(1-2): Study Problem statements
(1-3): Study Objectives
(1-4): Study Significance
(1-5): Study Hypothesis
(1-6): Study Limitations
(1-7): Study Difficulties
(1-8): Study Terminology
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(1-1): Introduction
Knowledge being the new engine of corporate development has
become one of the great clichés of recent years, but there is no doubt that
successful companies tend to be those that continually innovate, relying
on new technologies and the skills and knowledge of their employees
rather than assets such as plants or machinery. Value can be generated by
intangibles not always reflected in financial statements and forwardlooking companies have realized that these are an integral part of fully
understanding the performance of their business (Marr, Schiuma and
Neely, 2002)

Intellectual Capital is a broad concept which is often split into
different categories, most commonly human, relational and structural
capital (Marr, Schiuma and Neely, 2003).

Structural capital is defined as the knowledge that stays within the
firm. It comprises organizational routines, procedures, systems, cultures
and databases. Examples are organizational flexibility, a documentation
service, the existence of a knowledge centre, the general use of
information technologies and organizational learning capacity. Some of
them may be legally protected and become intellectual property rights,
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legally owned by the firm under separate title. (Carmeli, and Tishler,
2004)

Innovation is about responding to and creating change. It is about
evolution and revolution, evolving into higher and newer planes, and
leaping onto another wave of technology. Innovative organizations are
futuristic, daring, and pioneers of social change.

Innovation management is a key core competency in an economy
where cycles of change are more recurrent. As a core competency, it
involves the ability to embrace and create change, take risks, accept
failure as part of the experimentation process, and get from product
concept to market in the shortest time. (Castiaux, 2007).

The proposed study aims to discuss the tendency of the Jordanian
dental technology laboratories for using structural capital as an essential
asset to improve their innovation strategy and the impact of it on their
success and superiority.
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(1-2): Study Problem statements

Due to the practical experience in the dental technology field, the
researcher noticed that only few dental technology laboratories tend to
really understand the importance and the role of structural capital in the
process of product innovation. The problem of this study can be
explained by answering the following questions:

Question One: To what extent do the Jordanian dental technology
laboratories practice structural capital in the overall process and
operations?

Question Two: Do Jordanian dental technology laboratories use structural
capital as a vital asset in their product innovation process and what
improvements occurred as a result of that?

Question Three: Do the Jordanian dental technology laboratories realize
the real benefits and importance of structural capital in their product
innovation strategies?

Question Four: Does structural capital asset really improve the product
innovation strategies and how?
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Question Five: What are the barriers of using the structural capital as an
essential asset?

(1-3): Study Objectives

This study seeks to:

1- Change traditional concept and come to realize the importance of
investment in structural capital in dental technology laboratories.

2- Carry out the strategy of structural capital for later-developing dental
technology laboratories and to obtain later-developing profit by
investment and transfer of structural capital.

3- Integrate educational resources, reinforce educational investment and
optimize initial stock of structural capital in Jordanian dental technology
laboratories.

4-Enhance the appreciation and significance of investment in structural
capital to revitalize old industrial bases.
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(1-4): Study Significance

The importance of this study stands on the fact that structural
capital should be practiced by Jordanian firms especially the dental
technicians in dental technology laboratories because the actual
manufacture of dental prosthesis is the last stage in a lengthy process
that begins with scientific research to discover new products and to
improve or modify existing products and techniques that have effect on
millions of people, by fixing many dental health problems, and permitting
many people to lead normal lives. The importance of this study consists
of the following issues:

1st: Scientific prospect: appears in the lack of research and studies that
explain the impact of investment in structural capital on product
innovation strategies specifically in the domain of dental technology
practice. The results of this study will act as a very important convincing
factor for investment in structural capital as an essential asset.

2nd: Practical prospect: appears in examining interrelationships among
structural capital components (databases, information systems, patents)
and product innovation that will support believing in structural capital as
a competitive differentiator in the dental technology domain. Thus
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understanding the Relationship between structural capital and superior
products, where it plays an important role in innovation that leads to
success.

(1-5): Study Hypotheses
Based on the study problem and the literature review, the following
research hypotheses are:

NHo1: There is no significant impact of structural capital (databases,
information systems, patents) on product innovation strategy at a
significant level of (α=0.005).
The researcher constructed the following sub-hypothesis :
NHo1-1 :There is no significant impact of databases on product
innovation strategy at a significant level of (α=0.005).
NHo1-2: There is no significant impact of information systems on
product innovation strategy at a significant level of (α=0.005).
NHo1-3 :There is no significant impact of patents on product innovation
strategy at a significant level of (α=0.005).
NHo2: There is no significant impact of structural capital on product
innovation strategy due to demographic characteristics (years of
-7-

experience, qualification, career center) at a significant level of
(α=0.005).

(1-6): Study Limitations
This study underwent the following determinants:
Scientific limits:
This study was limited to determine the current reality about structural
capital as an essential success tool, and the role structural capital plays in
the product innovation in Jordanian dental technology laboratories. This
was done through the identification of the importance of employment of
structural capital, determination of the structural capital concept
definition, and determination of the degree of practice for structural
capital management processes in Jordanian dental technology laboratories
in Amman.
Human limits:
This study was limited to Jordanian dental technicians in Amman ,
senior and trainees, who are working in the registered dental technology
laboratories in Amman.
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Spatial limits:
This study was limited to Jordanian dental technology laboratories in
Amman, the capital city of Hashemite Kingdom of Jordan.

Time limits:
The collection of data for this study was during the second and
summer semesters of the academic year 2010/2011.

(1-7): Study Difficulties
The following difficulties were determined as obstacles through the
process of preparing this study:
1- Difficulty of obtaining specific confidential information from the
selected sample.
2- Difficulty of getting sample cooperation in the process of filling the
questionnaire.

-9-

(1-8): Study Terminology
The following is a review of different definitions of terms in the
current study:
Intellectual capital:
(Baxter and Matear, 2004) states that intellectual capital is the group
of knowledge assets that are attributed to an organization and most
significantly contribute to an improved competitive position.
Structural capital:
Thomas (2008) defined structural capital as the knowledge that stays
within the firm. It comprises organizational routines, procedures, systems,
cultures and databases. It belongs to the company as a whole and can be
reproduced and shared.

Innovation:
Oslo manual (2007) states that innovation is the implementation of a
new solution aiming at enhancing its competitive position, performance,
or its know-how. It may refer to incremental, emergent, or radical and
revolutionary changes in thinking, products, processes, or organizations.
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Patents:
According to the definition of the World Intellectual Property
Organization (WIPO), It is the right to entrust grants for invention,
which is a product or process in which a new way for the work of
something, or provide a technical solution to a new problem where it
refers to an exclusive right granted to anyone who invents any new,
useful, and non-obvious process, machine, article of manufacture, or
composition of matter, or any new and useful improvement thereof, and
claims that right in a formal patent application. Patent is the right to
prevent others from making, using, selling, or distributing the patented
invention without permission.

Database:
According to (Coombs and Bierly ,2006) databases are applications
that manage data and allows fast storage and retrieval of that data when
needed. The term database implies that the data is managed to some level
of quality (measured in terms of accuracy, availability, usability, and
resilience).
Information Systems:
LEV (2001) defined information systems as the means by which
people and organizations, utilizing technologies, gather, process, store,
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use and disseminate information, in a way that allows maximum use of
knowledge and data.

Knowledge:
(Davenport and Prusak, 2000), defined knowledge as, "a fluid mix
of framed experience, contextual information, values and expert insight
that provides a framework for evaluating and incorporating new
experiences and information and expert insight that provides a framework
for evaluating and incorporating new experiences and information."
Knowledge management:
Bhatt (2001) states that knowledge management is a process which
enables organizations to learn, create, develop and apply necessary
knowledge.
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CHAPTER TWO
THEORETICAL FRAMEWORK AND
PREVIOUS STUDIES

(2-1): Introduction
(2-2): Knowledge
(2-3): Knowledge Management
(2-4): Intellectual Capital
(2-5): Structural Capital
(2-6): Innovation
(2-7): Arabic and Foreign Previous Studies
(2-8): Differences between Current Study and
Previous Studies
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(2-1): Introduction
With increased competition at the present time, many firms seek to
gain competitive advantage that enables them to compete and survive in
the market, In order to achieve this objective, there is an urgent need to
develop structural capital and its components That can be used by the
firm, according to the capabilities and resources and the market you are
in.
Of course, the production of local dental technicians suffers from
competition in the domestic and external markets which requires them to
evaluate each of the requirements and drivers of structural capital, which
is used in order to strengthen its competitive position or at least maintain
the same level, and develop new affective innovation strategies. In order
to enable the researcher to configure and build a clear picture on the
subject of study, it will take up in this part of the study to clarify the
concepts of the study and related literature

(2-2): Knowledge
Chatzkel (2003) suggested that using knowledge in business isn't
necessarily about thinking up clever new products and services, or
devising ingenious new ways of selling them. It's much more
straightforward.
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Useful and important knowledge already exists in your business. It can be
found in:
•

The experience of the workforce.

•

Designs and processes for goods and services.

•

•

Files or documents (whether held digitally, on paper or both).
Plans for future activities, such as ideas for new products or
services.

Chatzkel also clarified that knowledge is not detached from the
people, processes, or infrastructure of an organization and its network. It
is part of all of these things, and progressively a more pivotal part. The
ability to mobilize knowledge resources has become even more critical
than the ability to control and amass physical and financial resources.

According to Mokyr (2003), useful knowledge can be partitioned into
two subsets: one is the knowledge that catalogues natural phenomena and
regularities, which he calls propositional knowledge. The other is the
knowledge that prescribes certain actions that constitute the manipulation
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of natural phenomena for human material needs, which is called
perspective knowledge.

Propositional knowledge contains what people usually call “science”
as a subset, but at the same time it contains a great deal more than
science. Propositional knowledge also contains practical informal
knowledge about nature; an intuitive grasp of basic mechanics;
regularities of nature and even things as informal as folk wisdoms etc.

Perspective knowledge has the form of techniques or instructions.
They reside either in people’s brains or in storage devices. They consist
of designs and directions for how to adapt means to a well-defined end.
They can all be taught, imitated, communicated, and improved upon. A
“how-to” manual is a codified set of techniques. An addition to the
perspective knowledge set of a society would be regarded as an
“invention”.

Gupta (2000) stated that communication tends to emphasizes simply
making it easier to send information from person to person. The people
still need to organize the communication links in ways that fit in with
their work practice.
- 16 -

Communication system thus provides access to known sources of
knowledge. Thus a person must know both the kind of knowledge needed
and where to get it and then choose the communication system to do this.

Knowledge sharing goes beyond communication as it provides
additional support by ensuring that people have just-in-time access to the
latest information, and that communications systems are specialized in
ways that make it easy to use this information.

The most common quoted advantages for knowledge sharing include:
1- Creating newer and better products and services: Here ways of
combining information are evaluated to see if new products and services
can be easily produced.
2- Experience transfer: Here information is stored as to how individual
tasks were done in the past.
3- Organizational learning: Here information is kept about how things
were done in the past.
4- Transactional knowledge: This is knowledge about where knowledge
is. Here directories are developed on where to find knowledge.
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Kurdi (2004) , suggested that The efficiency in the exercise of
professions and jobs is a composite work of a mixture of skill,
experience, knowledge and behavior control within the limits of the
required controls in the work and Monitor the efficiency of followthrough in the work force, which results in obtaining management
satisfaction and acceptance , and since the other phase is the conduct of
the organization with such efficiency through encouragement and
support, that will lead to motivation and development of continuity and
creativity that will lead the individual to perform his work in good form
because of having the skill, experience and knowledge.

(2-3): Knowledge Management
Knowledge management is an impressive, multidisciplinary and
controversial concept. Knowledge Management enables the existing
individual knowledge to be captured and transformed into organizational
knowledge, which in turn must be diffused and shared by many
employees. These employees use this knowledge but they also create new
individual, which becomes organizational and so on. Knowledge
Management is also the management of organization s knowledge that
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can improve many features of organizational performance so as to be
more intelligent acting . Gupta (2000).

One of the annoying trends in the current practice of knowledge
management arena is that the concepts of knowledge, information and
even data tend to be used almost interchangeably throughout the literature
and praxis. For example, the management of information captured on
organization’s databases is often considered as an example of
organizational knowledge and knowledge management. Information and
data management are important pillars of knowledge management.
However, knowledge management encompasses broader issues, in
particular, such as creation of processes, environment and behaviors that
allow people to transform information into the organization and create
and share knowledge.

Thus, knowledge management needs to encompass people, process,
technology and culture. Moreover, organizational databases and
connectivity do not guarantee the sharing of information over time
(K.Kakabad,2001).
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Typically, as Davenport and Prusak (1998) have explained, data is a
simple observation of states of the world Information and endowed with
relevance and purpose, where knowledge is valuable information from
the human mind. Knowledge builds upon information that is extracted
from data. In contrast to data that can be characterized as a property of
things, knowledge is a property of agents predisposing them to act in
particular circumstances. Information is that subset of the data residing in
things that activates an agent through the perceptual or cognitive filters.
In contrast to information, knowledge cannot be directly observed. Its
existence can only be inferred from actions of agents.

A comprehensive survey of the German TOP 1000 and European
TOP 200 companies showed that knowledge capital, in all of its forms
(human, relational and structural) helps to achieve the goals of a
company. Structural capital can best be used to increase innovation
ability, increase of product quality, reduction of goals, increase of
effectiveness and customer satisfaction (Mertins , 2001). According to
Battersby (2004), most firms have recognized that the key benefits of KM
are increased efficiency and quality. They realized that the work will be
carried out faster and more cheaply due to the re-use of knowledge by
appropriate methods.
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Ng (2005) mentioned that KM could achieve operational excellence.
This is because all the employees can share their knowledge and this will
translate lessons learnt for internal as well as global application, for
example, sharing mistakes made to avoid the similar mistakes in the
future. Besides that, KM can enhance customer responsiveness such as
providing consistent and professional service standards to the customers.
Moreover, KM can make employees to be more innovating when they are
sharing their knowledge. A number of new ideas will be generated in
their knowledge - sharing sessions which will lead to superior structural
capital possession.

In designing a KM strategy, there are quite a few different approaches
and tools depending on the resources (human, financial, technological)
,and the type of knowledge wanted to be captured and shared.

Often referred to as a knowledge inventory, a knowledge audit
assesses and lists an organization’s knowledge resources, assets and
flows. It is a critical component of any KM strategy, and often the first
step in designing one.

There is a saying that “you can lead a horse to water, but you cannot
make it drink”. Successful KM requires the development of a “grass root
- 21 -

desire among employees to tap into their company’s intellectual
resources” (Hauschild et al., 2001). In order to build a knowledge-based
enterprise, incentive systems should be focused on criteria such as
knowledge sharing and contribution, teamwork, creativity and innovative
solutions. (Yahya, and Goh, 2002) stated that such systems should reward
risk-taking attitudes and emphasize group-based compensation to build a
strong infra structure of structural capital.

(2-4): Intellectual Capital
Since the 1980s the creators of the intellectual capital discipline have
grappled with the significance of growing value of intangibles in
organizations, in proportion to the traditional factors of production,
financial capital and tangible resources. This growing gap in value could
no longer be easily ignored. They tried to answer the question as to why
organizations with basically the same financial, physical, and labor
resources

could

produce

quite

different

levels

of

value.

As the information age dawned, these gaps grew far more pronounced
as new companies -with very little financial and physical resources began
to have market capitalization value at much greater levels than other
organizations that were heavily invested in equipment, had vast
workforces, and sizeable financial capital reserves. All of the buildings,
- 22 -

desks, computers, and even cash reserves of companies like Microsoft
accounted for only a small fraction of market value and did not explain
the discrepancy between the book value of organizations and their market
value. This raised major issues about, firstiy, how to determine valuations
for these organizations, and secondly, how to manage these changing
organizations in our rapidly changing times. (Marr, Schiuma, and Neely,
2003)

Sullivan (1998) mentioned that intellectual capital is comprised of
human

capital

and

structural

capital.

Its

supplements

include

organizational capital, customer capital, supplier capital, and more. These
terms are not new. What is new is the energy and commitment of
organizations trying out the concepts surrounding intellectual capital to
leverage ideas into value. Terms like intellectual asset management,
intellectual property management, and knowledge management are
frequently being interchanged as firms describe their new management
focus. The cross-company confusion created by this emerging taxonomy
does not prevent the advancement of the discussion of intellectual capital
management or any of the other focused discussions regarding these
terms. Though each of these terms is unique, they all concern the
intangibles of an organization and how to better leverage and manage
them for value.
- 23 -

According to Huseman and Goodman, (1997), intellectual capital
creates the high market value in recent markets, and it has the top level
impact in building the organization`s position and reputation. Structural
capital in particular presents the explicit knowledge that is kept in the
structures, systems, and procedures of the organization, and it holds all
the values that stay in the organization when all the worker leave.

Skyrme (2003) , created the (ABBA) measurement system for
measuring intellectual capital, the four approaches used in this system
were as follows:
•

Asset - valuing knowledge as an asset, potentially tradable.

•

Benefits - focusing on the benefits of a KM program.

•

Baseline - assessing KM effectiveness as a basis for year-on-year
comparison.

•

Action - focusing on performance measurement.

There are variants on such a classification. One is to separate out
those assets protected by law . This includes trade-marks, patents,
copyrights, licenses.
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The point of classifying is to develop a set of measures that can be
used to assess progress.

Whichever approach is adopted, a starting point is to divide
intellectual capital into several categories. A typical classification is as
follows:
1. Human Capital - that in the minds of individuals: knowledge,
competences, experience, know-how etc.
2. Structural Capital - "that which is left after employees go home for
the night": processes, information systems, databases etc.
3. Relationship (or Customer) Capital - customer relationships,
brands, trademarks etc.

Structural capital is the most rigid one over all the other components
of the intellectual capital, and that is referred to its non-dynamic variables
which include: information systems, databases, and patents. (Gigg, 2002).

(2-5): Structural Capital
Structural capital is the most rigid one over all the other components
of the intellectual capital, and that is referred to its non-dynamic variables
which include: information systems, databases, and patents. (Gigg, 2002)
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Examples of structural capital include the assets of the organization of
information and accumulated experience, capabilities and innovative
structural and technological and administrative skills.

Brynjolfsson, Hitt and Yang (2002) present evidence that production,
in addition to capital and labor, depends on intangible assets like skills,
organizational structures and culture. They also find that investments in
these intangible assets are often large and provide benefits over very long
horizons. All of these papers focus on complementariness between
organizational capital and physical capital or labor.

Investments in structural capital seem likely to benefit the workforce
because workers are unlikely to contribute in the manner these practices
require unless they are assured a share of the gains (Osterman, 2000).
Knowledge Economy (Grant, 1996; Dean and Kretschmer, 2007)
including

structural

capital

is

characterized

by

the

economic

globalization, advances of the technological domains, the progressive
primacy of services sector, accelerated product cycles, and changes in the
customer’s needs and preferences. Hence, a new competitive dynamic is
appearing (Johnson, Neave and Pazderka, 2002; Leitner, 2005; DíazDíaz, Aguilar-Díaz and De Saá-Pérez, 2008), in which firms give
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increasingly importance to intangible resources and capabilities when
they face competitors, recognizing that new knowledge and its effective
implementation are key factors in achieving and maintaining competitive
advantages (Galende, 2006). In this competitive arena, one of the best
ways for reaching firm competitive advantage position comes directly
from continuous technological innovations.

Structural capital includes such traditional things as buildings,
hardware, software, processes, patents, and trademarks. In addition,
structural capital includes such things as the organization’s image,
organization, information system, and proprietary databases. Because of
its diverse components, structural capital can be classified further into
organization, process and innovation capital. Organizational capital
includes the organization philosophy and systems for leveraging the
organization’s capability. Process capital includes the techniques,
procedures, and programs that implement and enhance the delivery of
goods and services. Innovation capital includes intellectual properties and
intangible assets.
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Intellectual properties are protected commercial rights such as
copyrights and trademarks. Intangible assets are all of the other talents
and theory by which an organization is run. (Maddocks & Beaney, 2002).
Therefore, it can be said that the innovative capability of a certain firm
depends very closely on the intellectual assets and knowledge that it
possesses, as well as on its ability to deploy them, viewing the innovation
process as intensive knowledge management process (Nonaka and
Takeuchi, 1995). Nevertheless, as Galende and De la Fuente (2003) point
out, a good piece of research is devoted to address the innovation
processes from an external perspective, leaving aside the internal
complexity that characterizes the innovation dynamic. In this sense, even
though the basic link between firm knowledge and innovation is on the
whole so persuasive, more remains to be understood about its precise and
complex nature (Subramanian and Youndt, 2005).

(2-6): Innovation

Innovation is the primary instrument of competition for many firms,
especially in technology and knowledge-based industries. Generally
speaking, the innovation process can be understood as a complex activity
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in which new knowledge is applied for commercial ends. (Galende, 2006;
Escribano, Fosfuri and Tribó, 2009).

Innovation is generally viewed as one of the most important sources
of sustainable competitive advantage because it leads to product
improvements that increase the value of the product portfolio (Coombs
and Bierly, 2006); helps firms survive; makes continuous advances (Liu,
Chen, and Tsai, 2005); allows innovators to grow faster, being more
dynamically efficient, and ultimately more profitable than non innovators
(Mansury and Love, 2008).

In fact, innovation has also been defined as the most knowledgeintensive organizational process that depends on a firm’s individual
members and collective knowledge (Adamides and Karacapilidis, 2006).

As (López-Cabrales et al. ,2008) emphasize, the key role of intellectual
capital has for firm’s innovation capability remains to be understood
about its precise nature.
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Although the basic link between intellectual capital and firm
innovation is on the whole persuasive, additional efforts for
understanding this causal relation are worthwhile. Hence, we analyze
innovation performance through its novelty degree, because this becomes
necessary for a firm’s survival, as well as sustained competitive
advantage (Hsu and Fang, 2009).

Based on the above, the researcher believes that it can be argued that
structural capital is the intangible assets owned by the organization,
processed and kept inside it, and knowledge-related that is expected to be
used in achieving ongoing benefits, generation and achieving competitive
advantages of the organization, and development of wealth.

The efforts of researchers indicate to believe that there is a correlation
between the performance of innovation strategies and the knowledge
economy, that correlation has been expressed as an important focus for
the growth of companies.
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(2-7): Previous Studies

The researcher revised some Arabic and foreign studies that are to
some point relevant to the subject of this study.
(a) Arabic Studies
Obaid (2000) "The Impact of Investment in Human Intellectual
Capital on Organizational Performance". This study Aimed to
determine the impact of intellectual capital, and it`s reflections on
organizational performance. An empirical study in (6) Iraqi industrial
organizations. The sample of the study contained (130) individuals. The
most important result was that there is a significant strong relationship
between intellectual capital and organizational performance.

Saleh (2001) "Patterns of Strategic Thinking and its Relationship
with the Factors of Maintaining

the Intellectual Capital: An

Empirical Study on Socialist Industrial Companies". This study
Aimed to determine the extent of intellectual capital availability in the
chosen sample, and the level of interest in obtaining it. An empirical
study on (5) industrial Iraqi companies, the sample contained 195
individuals. The most important result revealed that the studied sample
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contained intellectual capital that can be divided into two categories: an
effective intellectual capital that is able to perform, and an intellectual
capital that has Fundamental constituents but unable to perform.

(Al-Jagob, & Al-Ameen, 2002) "Knowledge Based Economy: Will
it Be the Future for Developing Countries: Case Study of Jordan"
study strengthened the trend towards knowledge-based economy. Their
study suggested that the future will be owned by the developing countries
dependant on knowledge and its intangible components.

Al-Sabbag (2002) "Knowledge Management and its Role in
Establishing the Information Society". The study objectives were to
define the concept of knowledge management and determine the
components of it. He tried to identify the distance between knowledge
management and information management, the study also aimed to
explain the strategic role of knowledge management in organizing
societies. Methodology of the study was a descriptive screening for the
scientific published papers, and a survey to find out what periodicals
published about the topic. The study population was a random sample of
attendees of Qatar University Library for males, and the researcher used a
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questionnaire as a study tool. The most important results of this study
were as follows:
a) Knowledge management needs new ways and skills to apply it.
b) Knowledge management contributes to lay the foundations of the
information society through better exchange of thoughts ,allowing greater
use of mental resources available and the best possibility for innovation
and development.

Hejazi (2004) "The Extent of Employing Knowledge Management
in Jordanian Organizations". This study Aimed to determine whether
Jordanian firms started to implement knowledge management in their
strategies or not, and what are the domains that would make the best out
of knowledge management in their operations. The study also aimed to
work on the development of the knowledge management system in
Jordan. The tools of the study were interviews and a questionnaire for a
random sample of 380 individuals. The most important results were:
a) Jordanian firms limitedly implement knowledge management in their
systems and in varying degrees.
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b) Rare economical and natural resources in Jordan affected achieving
comprehensive development that’s considered the main nerve for
knowledge and knowledge management.
Momani

(2005)

"Attitudes

of

managers

towards

the

implementation of knowledge management in public institutions in
Jordan: a field study". This study Aimed to identify the attitudes of
managers towards the application of knowledge management and its
programs in public institutions in Jordan. The results found a weak to
moderate, inverse correlation , between the obstacles and difficulties, and
between the level of readiness to apply the elements of knowledge
management.

(Al-Nuaimi & Najem, 2006) "Towards a Conceptual Framework
for Study and Evaluation of Human Intellectual Capital in
Universities". This study Aimed to develop a conceptual frame work for
the human intellectual capital and its components in universities, and to
develop a significant tool for its measurement

and rationalizing its

administration process. The most important results were:
a) There is a direct correlation between education in general and
economic performance.
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b) University education that directly contributes in the economic growth,
indirectly and positively effects other sectors performance.
c) Intellectual capital still suffers lack of interest in Arabic universities.

Qatarneh (2006) "The availability and functions of knowledge
management and its impact on the effectiveness of managers in the
ministries of Jordan." The study aimed to analyze and examine the
impact of knowledge management in the effectiveness of managers in the
ministries of Jordan. The study sample contained (131) manager, and
(336) emplyee of ministries in Jordan. The Study found a set of results,
notably that the level of availability of knowledge management in the
ministries from the viewpoint of managers came to a fair degree.

Abdel –Menem (2008) " The Impact of Intellectual Capital on
Organizations: A Case Study of Jordan's Ready-Made Clothes". This
study Aimed to search in the concept of intellectual capital and its impact
on raising the value and effectiveness of Jordanian industrial companies.
The main results were:
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a) There is ambiguity in the concept and importance of intellectual
capital in Jordan`s ready-made clothes, and a confusion between this
concept and the concept of intellectual property.
b) Lack of clarity of the impact of intellectual capital on the efficiency of
the company and its market value.
c) Absence of a vision of how to measure and declare the intellectual
capital in the financial statements.

Al-Hawajra (2009) "The correlation between the investment in
knowledge capital and the competitive performance of the Jordanian
insurance firms". This study Aimed to analyze the correlation between
knowledge capital and the performance, using a questionnaire on 213
individuals. The most important result of the study was that there is a
significant relationship between knowledge capital and the competitive
performance depending on learning development, knowledge integration,
and development of the knowledge capital.
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(b) Foreign Studies
Bontis (2000) "Intellectual Capital and Business Performance in
Malaysian Industries". This study Aimed to examine the relationship
between the elements of intellectual capital (human, structural, customer),
through the development of a questionnaire for this purpose, and the
study was conducted on the Malaysian industries.
The most important results were:
a) Human capital is important regardless of industry or business.
b) Structural capital has a significant impact on the business structure in
the non-governmental business sectors.
c) The customer capital has a significant impact on business structure
regardless of type.

Nakahara (2001) "innovation management using intellectual
capital". This study Aimed to Highlight the importance of intellectual
capital to become one of the vital resources that enable the organization
to develop a business model that is characterized by the efficiency and
effectiveness. The most important result was that organizations must shift
the organizational philosophy from pride in the achievements of the past,
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to focus on a future strategy that focuses on the importance of intellectual
capital, because of its effect on the development of the innovation process
of the organization.
Egan (2002) "Learning Organization Dimensions and Motivation
to Transfer Learning in Large Firm Information Technology" This
study Aimed to identify dimensions of the learning organization and the
stimulation of transfer of learning for workers in firms, he also studied
some variables related to learning organizations and the motivations for
learning. The most important result of the study was that

there are

significant effects for organizational learning dimensions, with relatively
few correlations with the knowledge transfer stimulus.

(Hansen, and Hass, 2002) " Different Knowledge, Different
Benefit: Toward a Productivity Perspective on Knowledge Sharing in
Organizations" . This study Aimed to specify the impact of knowledge
sharing on the productivity of firms, the results were as follows:
a) When tacit knowledge is shared, the function of the organization
improves.
b) The personal participation improves the job quality and gives
efficiency signals to the customer.
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c) Knowledge sharing between content and operations positively effects
the organizational performance.

Choo (2003) "Knowledge Creation Using

a Structural

Improvement Approach: Towards an Integration of Quality and
Knowledge" . This study Aimed to study knowledge creativity using the
entrance of improving organizational structure. The most important result
was that organizations should make integration between quality and
knowledge and develop a framework proposal for the creativity of
knowledge, and motivation, by focusing on work teams and membership
structures.

(Firer and Williams, 2003) "intellectual capital and traditional
measures of corporate performance" . This study Aimed to examine
the relationship between the efficiency of value added to the base of the
organization's resources of natural capital and human capital and
structural capital and the effects of performance and productivity,
profitability and market value. The study sample consisted of (75)
Organization working in the financial market in South Africa. The most
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remarkable result was that natural resources had the greatest impact on
the performance of organizations, more than human resources.

Marr (2003)," Why Do Firms Measure Their Intellectual Capital"
. This study Aimed to review the theoretical importance of measuring
intellectual capital, and the amount of benefits to organizations as a
result. It also highlights some approaches that researchers must test in
order to contribute to the development of field measurement of
intellectual capital in business organizations. the most important result
was that most researches in this area are still in the conceptual stage.
Egbu (2004) "Managing Knowledge and Intellectual Capital for
Improved Organizational Innovations in the Construction Industry:
an Examination of

Critical Success Factor".

In the study the

researcher aimed to investigate the incoherent and lack of ownership of
knowledge vision. The most important results were as follows:
a) There was a prevalent lack of appreciation of knowledge as an
important asset.
b) The reasons of knowledge lack include the insufficient promotion on
information-sharing culture by organizations, and lack of appropriate
methods and tools for measuring in valuing knowledge.
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Boekestein (2006) "The Relation between Intellectual Capital and
Intangible Assets of Pharmaceutical Companies". This study Aimed to
evaluate intangible assets in the pharmaceutical organizations, and show
how these assets interrelate with the cultural capital to effect
organizational performance. The sample of this study contained (52)
international pharmaceutical company. The most important results were
as follows:
a) Most of the sample organizations determine the intangible assts.
b) There is a significant interrelation between intangible assets and the
cultural capital.
c)

There is a positive correlation between intangible assets and

organizational performance.

Martinez (2006) "A Procedure To Design a Structural and
Measurement Model of Intellectual Capital: An Exploratory Study".
This study Aimed to understand the effective way of using intellectual
capital in a knowledge-based organization. The study suggested a
proposed model connecting intellectual capital components. The most
important results were as follows:
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a) Intellectual capital components contain the significant assts in the
organization.
b) Intellectual capital contains the human capital, structural capital, and
relational capital.
(Isaac,

Herremans

&

Kline,

2009)

"Intellectual

Capital

Management: Pathways to Wealth Creation" . This study Aimed to
examine the effects of organizational, structural and cultural climates on
increasing the effectiveness of intellectual capital management, and the
study revealed many results , the most important were:
a) There is an essential need for building membership structures.
b) Managers should establish confidence in their staff.
c) It's important to encourage innovation in the organization.
d) Establishment of a participatory process for administrative and
regulatory decision-making.
(Nazari, Herrmans, Isaac, and Manassian, 2009) "Organizational
Characteristics Fostering Intellectual Capital: Canada and the
Middle East" . This study Aimed to examine the correlation between
organizational characteristics associated with intellectual capital, the most
important results were:
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a) Organizational culture, organizational climate and organizational
characteristics are closely linked with the intellectual capital.
b) Organizational culture, organizational climate and organizational
characteristics vary according to the regulatory and cultural environment.

(2-8): Differences between the current study and previous
studies
In relation to the population of the study:
Most of the previous related studies were implemented on manufacturing
organizations and ministries and schools, whereas this study reached the
sector of Jordanian dental technology laboratories.
In relation to the study objectives:
The most important distinguishing characteristic of the current study is
that it reaches out the three dimensions of structural capital (data bases,
information systems, and patents), whereas most of the previous study
studied Intellectual Capital as a package without specifying any of its
variables in precise.
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CHAPTER THREE
METHOD AND PROCEDURES

(3-1): Introduction
(3-2): Study Methodology
(3-3): Study Population and Sample
(3-4): Study Model
(3-5): Demographic Variables of the Study Sample
(3-6): Study Tools and Data Collection
(3-7): Statistical Methods
(3-8): Reliability and Validity

- 44 -

(3-1): Introduction
This study aimed to identify the impact of structural capital on the
innovation strategy in the dental technology laboratories in Jordan.

To

achieve

these

objectives,

this

chapter

describes

the

methodology, the population and sample, and the model of the study , it
also describes the demographic variables for members of the study
sample, as well as the tools of the study and sources for obtaining
information, statistical treatments used, and the reliability and validity of
the study tool.

(3-2): Study Methodology
The researcher in this study used an empirical approach due to the
relevance of the nature of this study ,to determine the relationship and
impact between the independent variable "Structural Capital (databases,
patents, and information systems)" and the dependent variable "Product
Innovation Strategy".

Through the questions that the current study seeks to answer, the
researcher used the descriptive and analytical approach, as she also used
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the questionnaire in data collection, analysis and test hypotheses, which
applies to the nature of the study.

(3-3): Study Population and Sample
(3-3-1): Study Population
The population of the study consists of (150) Jordanian dental
technology laboratories, registered in the Jordanian Federation of Dental
Technicians and operate in the field of dental technology, in Amman.

(3-3-2): Study Sample
The study sample consists of (450) dental technicians working in
Jordanian dental technology laboratories, and registered in the Jordanian
Federation of Dental Technicians in the Capital Amman, chosen by the
simple random method.
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(3-4): Study Model

Independent Variable
Structural Capital

Databases

Dependant
Variable

Information systems

Innovation
Strategy

Patents

Intermediate Variables
Demographic Characteristics

Years of Experience
Qualification
Career Center

Figure (1-3): Study Model prepared by the researcher
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(3-5): Demographic Variables of the Study Sample
Table(3-1)Description of demographic variables of sample members

Variable
Gender

Experience

Education

Position

Category

Frequency

Percent

Male

241

60.3

Female

159

39.8

Less than 5

122

30.5

5- 10

139

34.8

More than 10

139

34.8

Diploma

131

32.8

BA

157

39.3

MA

64

16.0

PhD

48

12.0

Director

112

28.0

Head of department

125

31.3

Employee

163

40.8

Table (1-3) shows the demographic variables of the sample (sex, years
of experience, career center, and qualification). It describes the results of
the descriptive analysis to the demographic variables of the respondents
of the study sample.
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In terms of the number of years of experience, results have shown
that (34.8%) of the sample respondents have more than ten years of
experience, (34.8%) have five to ten years of experience, and (30.5%)
have less than five years of experience in the practical field. These
percentages clarify that (69.6%) of the sample respondents have good
experience in the field of dental technology, leaving them in a search site
for developments and improvements in their centers as workers in the
functional and leadership positions in dental technology laboratories.

With concern to the qualification, the results showed that (39.3%) of
the studied sample are bachelor degree holders, (28%) are after graduate
certification holders, including master and PhD degrees, (32.8) were
diploma holders.

Previous percentages indicate the importance of the educational level
in the study sample which is reflected on their answers towards the right
direction.
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(3-6): Study Tools and Data Collection
The study consisted of two aspects; the theoretical and applied in the
theoretical side, has been addressed most of the scientific concepts and
principles relevant to the subject, but in the practical side the researcher
has adopted the descriptive and analytical approach that aims to
determining the impact of structural capital on the product innovation
strategy in Jordanian dental technology laboratories by data collection
and analysis, and testing hypothesis.

To achieve the objectives of the study and test the hypotheses, the
researcher based her work on primary and secondary sources. The
primary source is based on developing a questionnaire that was
distributed on the sample chosen, in order to gather the data needed to test
hypotheses, which included a number of paragraphs that reflected the
objectives and questions of the study. And for the purpose of analysis, the
statistical solution (SPSS) was used.
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The questionnaire was divided into three parts after being translated
to arabic:
First: Part One
This

part

included

variables

concerning

the

demographic

characteristics of the study sample using four paragraphs (sex, years of
experience, qualification, and career center)
Second: Part Two
This part included independent variables related to structural capital,
(databases, information technology, and patents), using (22) paragraphs.
Third: Part Three
This final part included variables related to the dependent variable
"Product Innovation Strategy", using (21) paragraphs.
Likert Five-Scale was used to give each answer a value of (1-5). The
questionnaire included (43) paragraphs in total, where the answer ranged
from (1) to (5) as follows:
Strongly agree

5

Agree

Neutral

4

3

- 51 -

Disagree

2

Strongly Disagree

1

Secondary resources included, books, journals and previous studies,
used to build a rich theoretical framework.

(3-7): Statistical Methods
The researcher used the following methods:
1- Cronbach -Alpha Coefficient to assure the degree of validity of the
used scale.
2- Arithmetic means and standard deviations to answer the questions
of the study and acknowledge the relative importance.
3- Simple regression analysis in order to measure the impact of one
independent variable on one dependent variable .
4- Multiple regression analysis in order to measure the impact of
several independent variables on several dependent variables.
5-Relative importance, determined by the following measure:
Length of category = Upper limit of the alternative – Lower limit of alternative
Number of Limits

(3-8): Reliability and Validity
(a) Validity
To verify the validity of the scale , the researcher consulted a group of
faculty members, belonging to the management department, in order to
benefit from their expertise and scientific process, the number of
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arbitrators was (6), and the despondence reached (100%) "see Appendix
(1)" , which has increased confidence in the validity of the results
reached.

(b) Reliability
Reliability is obtaining stable results over time. In this study, the
researcher used Cronbach's Alapha to validate the data. Accordingly, to
Sekaran (2003), Cronbach's Alapha is a popular test for reliability to
measure the correlation of scale with the sum of remaining variables.
Cronbach’s Alapha was used to test the reliability of the scale and (α)
was ranged between 0.85 for information system to 0.92 for database,
and all the (α) was acceptable because it was more than (0.60) as i
shown in table (3-1).
Table (3-2 ) Reliability coefficient for the study factors(α)

Factor

Reliability (α))

No.
No. of item

Database

0.92

9

Information system

0.85

9

Patents

0.89

4

Product innovation strategy

0.91

21
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Chapter Four
Analysis Results and Hypotheses Testing

(4-1): Introduction
(4-2): Study Variables Descriptive Analysis
(4-3): Study Hypotheses Testing
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(4-1): Introduction
This chapter aims to demonstrate the results of analyzing the attitudes
of the sample chosen members, towards the study variables.

After the data collection, it was entered to the computer using the
Statistical Package for Social Sciences (SPSS). Means and standard
deviations were calculated. In addition to, conducting many of the
statistical tests (e.g. simple regression, ANOVA).

Results were demonstrated by two main categories that cover the
study variables, according to the following:
Fisrt: Study Variables Descriptive Analysis
Second: Study Hypotheses Testing

(4-2): Study Variables Descriptive Analysis
First: Database Factor
Table (4-1) Means and standard deviations of the study sample responding to the
Database factor

No

Items

Means

standard
deviations

Level

1

Databases available in the laboratory and include
interactive models to display the basic information in
an easy and simple way

3.96

1.07

High
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3

The use of databases in the laboratory provide basic
information for decision-making

3.68

1.11

High

2

Databases provide information in the laboratory with
a high degree of accuracy and reliability

3.62

1.04

Medium

5

Use of databases in the laboratory contributes to the
provision of information at lower cost and higher
speed

3.59

1.24

Medium

7

The database covers all areas and applications
available

3.59

1.10

Medium

4

Databases contribute in the delivery of information
without conflict and duplication

3.55

1.11

Medium

8

There is a capability of the database for change and
adjustment as needed by workers in the laboratory

3.55

1.12

Medium

9

Database can retrieve data and information in the
case of loss

3.53

1.24

Medium

6

Database in the modern laboratory is being
developed continuously to keep up with changes and
developments in and outside the institution

3.47

1.18

Medium

From table (4-1) its noticeable that item means ranged from (3.47 –
3.96), the highest mean was for item (1) which mentioned to “Databases
available in the laboratory and include interactive models to display the
basic information in an easy and simple way" with a mean of (3.96) and a
standard deviation of (1.07). While the lowest mean was for item (6)
which mentioned to “Database in the modern laboratory is being
developed continuously to keep up with changes and developments in and
outside the institution" with a mean of (3.47) and a standard deviation of
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(1.18). The overall mean for the factor was (3.59) with a standard
deviation of (0.88) which indicated medium level of database
availability.
Second: Information System Factor
Table (4-2) Means and standard deviations for the study sample responding for the
Information System factor.

No

Items

Means

standard
deviations

Level

14

Administrative decisions are made on the basis of
information contained in periodic reports

4.07

1.03

High

16

Information system is updated periodically and
continuously in the laboratory

3.92

1.06

High

10

Information system works to direct efforts and
employ them for the purposes of the speed of
achievement in the laboratory

3.88

0.88

High

15

There are basis for the classification and
arrangement of information within the information
system available in the laboratory

3.82

0.98

High

17

Information system provides information and
useful help in solving business problems

3.77

1.01

High

18

The information provided by the information
system is characterized by a high degree of detail,
which helps to make decisions during the
innovation process

3.76

1.18

High

13

Decision of product innovation is based on the
data provided by the information system in the
laboratory

3.71

1.16

High

3.68

0.88

High

11

Information systems provide clear guidance for
staff on how to work
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12

Information system applications match the size
of the work to be done

Overall means

3.67

1.10

Medium

3.78

High

From table (4-2) its noticeable that the item means ranged from (3.674.07), the highest mean was for item (14) which mentioned to
“Administrative decisions are made on the basis of information contained
in periodic reports" with a mean of (4.07) and a standard deviation of
(1.03). While the lowest mean was for item (12) which mentioned to
“Information system applications match the size of the work to be done"
with a mean of (3.67) and a standard deviation of (1.10). The overall
mean for the factor was (3.78) with a standard deviation of (0.72) which
indicated high level of information system availability.
Third: Patent Factor

Table (4-3) Means and standard deviations for the study sample responding for the
Patent factor.

No

Items

Means

19 There is documentation of ideas reached by the staff at
the concerned authorities to ensure their intellectual
property rights
20 There is documentation of the achievements of workers
in the laboratory to the bodies and regional institutions
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standard
deviations

Level
Medium

3.49

1.10

Medium
3.29

1.17

22

Staff in the laboratory meet with personnel and
professional bodies to discuss their contributions in
product development

21 There is documentation of the achievements of staff in
the development area ,at the institutions of
international bodies
Overall means

Medium
3.19

1.36

Medium
3.16

1.19

3.27

From table (4-3) its noticeable that the item means ranged from
(3.16 – 3.49), the highest mean was for item (19) which mentioned to
“There is documentation of ideas reached by the staff at the concerned
authorities to ensure their intellectual property rights " with a mean of
(3.49) and a standard deviation of (1.10). While the lowest mean was
for item (21) which mentioned to “There is documentation of the
achievements of staff in the development area, at the institutions of
international bodies" with a mean of (3.16) and a standard deviation of
(1.19). The overall mean for the factor was (2.27) with a standard
deviation of (1.05) which indicated high level of patent availability.
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Medium

Forth: Product Innovation Factor
Table (4-4) Means and standard deviations for the study sample responding for the
Innovation Strategy factor.

No
7

8

21

10

11

1

6

9

3

12

5

Items

Means

The laboratory adapts with the changes that
occur in the external environment through new
products
Innovation in products contributes in increasing
profits of production
There is an obvious interest in the management
of the laboratory in the availability of
appropriate educational and training conditions
that encourage employees to develop their ideas
Innovation in products contributes in improving
product quality and efficiency
Workers in the laboratory use their own designs
in the manufacture of their products
Workers can put new ideas in the laboratory
without limitations
workers in the laboratory seek to innovative their
products
Innovation in products contributes in production
time reduction
Products in the laboratory are developed and
produced in a new way
Workers in the laboratory use methods they
innovated in the manufacture of their products
Workers in the laboratory are heavily interested
in the development of their products
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standard
deviations

Level
High

4.09

1.01
High

3.93

0.95
High

3.89

1.12
High

3.85

0.99
High

3.83

1.09
High

3.81

0.96
High

3.81

1.14
High

3.81

0.99
High

3.79

1.09
High

3.79

1.10
High

3.78

1.19

14

16

2

18

17

4

19

13

20

15

There is a further innovation of new tools, used
in the manufacture of products within the
laboratory
There is an innovation in the products of the
laboratory to service different requirements
workers in the laboratory has groups of new
ideas that aim to develop products at the
laboratory
There is cooperation between the laboratory and
a leading foundation at the global level, that
supervises the creative and entrepreneurial work
of the laboratory
There is an innovation in the processes used in
the laboratory to develop new products
Developed tools and services are used in the
laboratory to develop the ideas of the workers
Workers in the laboratory encourage the creative
ideas of their colleagues and provide support in
their implementation
There is a further innovation of new materials,
used in the manufacture of products within the
laboratory
There is a continuous renewal of the tools and
equipment used in the laboratory, which
contributes to test new ideas
Workers in the laboratory seek to know the
needs of customers and convert them into
products

Overall means

High
3.77

1.12
High

3.77

1.09
High

3.76

0.97
High

3.76

1.14
High

3.75

1.12
High

3.74

1.10
High

3.74

1.20
High

3.73

1.14
High

3.73

1.05
High

3.68

1.19

3.77

From table (4-4) its noticeable that the item means ranged from (3.684.09 ), the highest mean was for item (7) which mentioned to “The
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High

laboratory adapts with the changes that occur in the external environment
through new products" with a mean of (40.09) and a standard deviation
of (1.01). While the lowest mean was for item (15) which mentioned to
“Workers in the laboratory seek to know the needs of customers and
convert them into products “with a mean of (3.68) and astandard
deviation of (1.19). The overall mean for the factor was (3.77) with a
standard deviation of (0.66) which indicated high level of Innovation
availability.

(4-3): Study Hypotheses Testing
The purpose of this section is testing the study hypotheses. Simple
and Multiple regression analysis was used due to its fitness with the data
assumption, and the following tables show the results.
NHo1: There is no significant impact of structural capital (databases,
information systems, patents) on product innovation strategy at a
significant level of (α=0.005).
To test this hypothesis multiple regression was used and the following
tables show the result.
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Table (4-5): Model Summary for Structural Capital and Product Innovation

Model

R

R²

Adjusted R Square

Std. Error of the Estimate

1

.258(a)

.067

.062

13.34090

(a) Predictors: (Constant), Structural Capital

From the table, the R coefficient between structural capital and
product innovation strategy is (.258). as in ANOVA table the f value is
14.14 with Sig level less than (0.05) with an indication for a significant
effect of structural capital on the product innovation strategy . The R²
value is (0.067), which shows a little amount of explained variance in the
product innovation by structural capital.

Table (4-6): ANOVA test for structural capital and product innovation

Sum of
Squares

Model
1

df

Mean
Square

F

Sig.

14.140

.000(a)

Regression

2516.639

1

2516.639

Residual

35239.956

198

177.980

Total

37756.595

199

(a) Predictors: (Constant), Structural Capital
(b) Dependent Variable: Product Innovation
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Table (4-7): Coefficient test of structural capital and product innovation

Unstandardized
Coefficients

Model

B
1

(Constant) 58.478
Structural Capital .261

Standardized
Coefficients

Std.
Error

Beta

5.592
.069

.258

T

Sig.

B

Std.
Error

10.457

.000

3.760

.000

(a) Dependent Variable: Product Innovation

Furthermore, as it has been shown in coefficient table, the
standardized beta coefficient value is (0.258), which shows the positive
relationship between structural capital and product innovation.

The researcher constructed the following sub-hypotheses :
NHo1-1 :There is no significant impact of databases on product
innovation strategy at a significant level of (α=0.005).
To test this hypothesis multiple regression was used and the following
tables shown the result.
Table (4-8): Model Summary for database and product innovation

Model
1

R
.143(a)

R²
.020

Adjusted R²
.016

Std. Error of the Estimate
13.66693

(a) Predictors: (Constant), Database
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From the table, the R coefficient between database and product
innovation strategy is (0.143). As in ANOVA table the f value is (4.139)
with Sig level less than (0.05) with an indication of a significant effect
of database on the product innovation

. The R² value is (0.02), which

shows a very little amount of explained variance in the structural capital
by database.

Table (4-9): ANOVA test for database and product innovation

Sum of
Squares

Model
1

Mean
Square

df

Regression

773.157

1

Residual

36983.438 198

Total

37756.595 199

773.157

F
4.139

Sig.
.043(a)

186.785

(a) Predictors: (Constant), Database
(b) Dependent Variable: Product Innovation

Table (4-10): Coefficient test for database and product innovation

Unstandardized Standardized
Coefficients
Coefficients T

Model

1

B

Std.
Error

(Constant)

71.182

4.060

Database

.248

.122

Beta

.143

(a) Dependent Variable: Product Innovation
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Sig.

B

Std. Error

17.533

.000

2.035

.043

Furthermore, as it has been shown in coefficient table, the
standardized beta coefficient value is (0.143), which show the positive
relationship between database and product innovation. Furthermore, as it
has shown in coefficient table, the standardized beta coefficient value is
(0.143), which shows the positive relationship between structural capital
and database.

NHo1-2: There is no significant impact of information systems on
product innovation strategy at a significant level of (α=0.005).
To test this hypothesis multiple regression was used and the following
tables shown the result.

Table (4-11): Model Summary for information system and product innovation

Model
1

R
.328(a)

R²
.108

Adjusted R²
.103

Std. Error of the Estimate
13.04355

(a) Predictors: (Constant), Information System

From the table, the R coefficient between Information System and
product innovation strategy is (0.328). As in ANOVA table the f value is
(23.92) with Sig level less than (0.05) with an indication of a significant
effect of information system on the product innovation . The R² value is
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0.102 which shows a little amount of explained variance in the structural
capital by information system.

Table (4-12): ANOVA test for information system and product innovation

Sum of
Squares df

Mean
Square

F

Sig.

Regression

4070.015

4070.015

23.922

.000(a)

Residual

33686.580 198

Total

37756.595 199

Model
1

1

170.134

(a) Predictors: (Constant), Information System
(b)Dependent Variable: Product Innovation

Table (4-13): Coefficient test for information system and product
innovation

Unstandardized
Coefficients

Model

1

B

Std.
Error

(Constant)

55.014

5.031

SYSTEM

.710

.145

Standardized
Coefficients
Beta

.328

T

Sig.

B

Std. Error

10.935

.000

4.891

.000

(a) Dependent Variable: Product Innovation

Furthermore, as it has been shown in coefficient table, the
standardized beta coefficient value is (0.143), which shows the positive
relationship between structural capital and information system.
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NHo1-3 :There is no significant impact of patents on product innovation
strategy at a significant level of (α=0.005).
To test this hypothesis, multiple regression was used and the following
tables shown the result.

Table (4-14): Model Summary for patents and product innovation

Model R

R²

Adjusted R²

Std. Error of the Estimate

1

.005

.000

13.77529

.070(a)

(a) Predictors: (Constant), Patent

From the table, the R coefficient between patents and product
innovation strategy is (0.143). As in ANOVA table the f value is (0.972)
with Sig level more than 0.05 with an indication of a non significant
effect for patent on the product innovation

. The R² value is 0.005,

which show a very little amount of explained variance in the structural
capital by patent.
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Table (4-15): ANOVA test for patents and product innovation

Sum of
Squares

Model
1

Mean
Square

df

Regression

184.386

1

184.386

Residual

37572.209

198

189.759

Total

37756.595

199

F
.972

Sig.
.325(a)

(a) Predictors: (Constant), Patent
(b) Dependent Variable: Product Innovation

Table (4-16): Coefficient test for patents and product innovation

Unstandardized
Coefficients

Model

1

B

Std.
Error

(Constant)

76.202

3.198

PATENT

.229

.233

Standardized
Coefficients

T

Sig.

Beta

B

Std. Error

23.828

.000

.986

.325

.070

(a) Dependent Variable: Product Innovation

Furthermore, as it has been shown in coefficient table, the
standardized beta coefficient value is (0..07), which shows the positive
relationship between structural capital and patent.
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NHo2: There is no significant impact of structural capital on product
innovation strategy due to demographic characteristics (years of
experience, qualification, career center) at a significant level of
(α=0.005).
To test this question one way ANOVA and T-test were used and the
following tables show the result.

Table (4-17): ANOVA analysis for the differences in the impact of structural
capital on product innovation strategy due to experience

Sum of Squares

Df

Mean Square

F

Sig.

Between Groups

747.002

2

373.501

1.919

.149

Within Groups

38338.793

197

194.613

Total

39085.795

199

From the table (4-17) its noticeable that there is no significant impact
of structural capital on product innovation strategy at a significant level
of (α=0.005) due to experience, the (F) value was (1.919) with P value of
(0.149) which means that there is no significant impact of structural
capital on product innovation strategy at a significant level of (α=0.005)
due to experience.
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Table (4-18): ANOVA analysis for the differences in impact of structural capital
on product innovation strategy due to education

Sum of Squares
Between
Groups

505.656

Df

Mean Square

3

168.552

Within Groups 38653.817

197

196.212

Total

200

39159.473

F
.859

Sig.
.463

From the table (4-18) its noticeable that there is no significant impact
of structural capital on product innovation strategy at a significant level
of (α=0.005) due to education , the (F) value was (0.859) with P value of
(0.463) which means that there is no significant impact of structural
capital on product innovation strategy at a significant level of (α=0.005)
due to education.

Table (4-19): ANOVA analysis for the differences in impact of structural capital
on product innovation strategy due to career center

Sum of Squares

df

Mean Square F

Sig.

Between Groups

399.815

2

199.907

.362

Within Groups

38759.658

198

195.756

Total

39159.473

200
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1.021

From the table (4-19) its noticeable that there is no significant impact
of structural capital on product innovation strategy at a significant level
of (α=0.005) due to the career center , the (F) value was (1.021) with P
value of (0.362) which means that there is no significant impact of
structural capital on product innovation strategy at a significant level of
(α=0.005) due to career center.
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Chapter Five
Results and Recommendations

(1-1): Introduction
(1-2): Study Results
(1-3): Study Recommendations
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(1-1): Introduction
In this chapter, the researcher demonstrates the most important results
related to the variables of the study, in addition to the recommendations
thought to be helpful for improving the product innovation strategies in
the dental technology laboratories in Jordan.

(1-2): Study Results
First: Results related to the variables of the study
1- The overall mean for database factor was in the medium level, the
items means were sorted from the highest mean which was for the item
“Databases available in the laboratory and include interactive models to
display the basic information in an easy and simple way" with a mean of
(3.96) and a standard deviation of (1.07). While the lowest mean was for
item (6) ,which mentioned to “Database in the modern laboratory is being
developed continuously to keep up with changes and developments in and
outside the institution", with a mean of (3.47) and a standard deviation of
(1.18). The researcher interpreted this result by focusing on the function
of the database in the knowledge management and human capital. The
major aspect of database can be summarized as knowledge accumulation
environment. Employees can share their knowledge within this
environment, and help in a decision-making process. Moreover, the
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database can contribute in the high level of accuracy, and high speed
of work accomplishment with low cost.

2- The overall mean for information system factor was in the medium
level, the items means were sorted from the highest mean which was for
the item “Administrative decisions are made on the basis of information
contained in periodic reports", with a mean of (4.07) and a standard
deviation of (1.03). While the lowest mean was for item (12) which
mentioned to “Information system applications match the size of the work
to be done" with a mean of (3.67) and a standard deviation of (1.10).
This result can be interpreted in light of the information system
functionality in human capital, which could be determined by the
pathway of information processing within the laboratories to direct
and organize the day work activities in order to speed up the work
and achievement in the laboratory.

3- The overall mean for patent factor was in the medium level, the items
means were sorted from the highest mean which was for the item “There
is documentation of ideas reached by the staff at the concerned authorities
to ensure their intellectual property rights" with a mean of (3.49) and a
standard deviation of (1.10). While the lowest mean was for item (21)
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which mentioned to “There is documentation of the achievements of staff
in the development area, at the institutions of international bodies" with a
mean of (3.16) and a standard deviation of (1.19). The reason why there
is a limited number of patent , is because it’s related to cultural and
organizational factors, which can be summarized in lack of believes
in human ability and capacity to contribute and innovate on the
personal level, Besides, there is a lack of opportunists for financial
support, and a limited ground to conduct development researches.

4- The overall mean for product innovation strategy factor was in the
medium level, the items means were sorted from the highest mean which
was for the item “The laboratory adapts with the changes that occur in the
external environment through new products" with a mean of (40.09) and
a standard deviation of (1.01). While the lowest mean was for item (15)
which mentioned to “Workers in the laboratory seek to know the needs of
customers and convert them into products “with a mean of (3.68) and a
standard deviation of (1.19). The dental Technology industry has
obvious limitations because of its nature , and the high costs of
conducting development research to invent new material.
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Second: Results related to the hypotheses of the study
1-

The (R) coefficient between structural capital and product

innovation strategy is (.258). With an indication of a significant effect
of structural capital on the product innovation strategy. This result is
similar to the results of Obaid (2000) study " The Impact of investment
in Human Capital on Organizational Performance", where the result
was a significant strong relationship between intellectual capital and
organizational performance. The researcher interpreted this result by the
integration between the human capacity and the ability to the find the
necessary information and its application and usage, for purpose of
planning for new products and services, or observing problems, or
discovering new needs requiring innovation and invention.

2-

The (R) coefficient between information systems and product

innovation strategy

indicates

a significant effect of information

systems on the product innovation. This result was similar to AlSabbag (2002) "Knowledge Management and its Role in Establishing
the Information Society", which indicated that knowledge management
contributes to lay the foundations of information society through better
exchange of thoughts, allowing greater use of mental resources available
and the best possibility for innovation and development. This result can
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be interpreted by the information usage to find solutions for current
problems, or guide new directions in order to overcome high costs or less
effective materials.

3-

The R coefficient between database and product innovation

strategy

indicates a significant effect of database on product

innovation. This result is similar to Nakahara (2001), "innovation
management using intellectual capital" , that found that organizations
must shift the organizational philosophy from pride in the achievements
of the past, to focus on a future strategy that focuses on the importance of
intellectual capital, because of its effect on the development of the
innovation process of the organization.
The major aspect of database can be summarized as knowledge
accumulation environment. Employees can share their knowledge within
this environment, and help in a decision-making process.

4-

The (R) coefficient between patents and product innovation

strategy indicates a non significant effect of patents on the product
innovation. The reason behind this

result could be the level of

experience thats available for innovation

in the dental technology

industry in Jordan, which focuses on the cost and speed of achievement
rather than finding new materials and methods. The result is similar to
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Choo(2003) "Knowledge Creation Using a Structural Improvement
Approach: Towards an Integration of Quality and Knowledge" that
stated that organizations should make integration between quality and
knowledge and develop a framework proposal for the creativity of
knowledge, and motivation, by focusing on work teams and membership
structures.

5- There is no significant impact of structural capital on product
innovation strategy at a significant level of (α=0.005) due to demographic
variables. The reason to this result may be embedded in the nature of the
product innovation strategy which needs big financial resource in the
laboratories to conduct or support research in different relevant areas .

(1-3): Study Recommendations
According the present study results, the researcher set a number of
recommendations as follows:
1-

Conducting further research in this area to find the relationship

between the structural capital and product innovation.
2- The importance of sustaining the human capacity building, in the
dental technology laboratories, to create a human infrastructure which
could contribute to innovation process.
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3- The importance of experiencing exchange with leading international
institutions in the field of dental technology industry to find-out employee
potentials
4-

The importance of including the structural capital as a vital and

essential asset in the product innovation in dental technology laboratories.
5-

The importance of experiencing exchange

with another

local

laboratories, to find a common ground, and focus on investing the
current recourses.
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Appendix (1)
List of questionnaire Arbitrators
No.

Name & scientific title

Major

University

1

Prof. Najm AL-Azawi

Business Administration

Middle East

2

Dr. Hamza Hrem

Business Administration

Middle East

3

Dr. Ashraf Bani Mhammad

Business Administration

Middle East

4

Dr. Ali Abbas

Business Administration

Middle East

5

Dr. Mahfooz Jode

Marketing

Applied
Science

6

Dr. Mohammed Emrair

Business Administrattion

Applied
Science
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Appendix (2)
Study Tool (Questionnaire)

The Impact on Structural Capital on Product
Innovation

Empirical Study on Dental Technology Laboratories in
capital Amman

As a part of Thesis Submitted in Partial Fulfillment of the
Requirements for the Master degree of Business Administration

Laila Wael Hamad

Supervisor
Dr. Younes Megdadi
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Mr/Mrs….…………………….Greeting

This questionnaire is part of a study carried out by the researcher, to
obtain a master degree majoring in management.
Please answer the paragraphs of the resolution attached honestly and
objectively, by ticking (√) in the field that you deem appropriate, with the
knowledge that this questionnaire is prepared for the purposes of
scientific research, and will be dealt with information confidentially.

Laila Wael Hamad
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Part (1):Demographic Information

Sex:
Male
Female

Years of Experience:
Less than 5 years
5-10 years
More than 10 years

Qualification:
Diploma
Bachelor
Master degree
PHD

Career Center:
General Manager
Head Manager
Employee
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Procedural definitions help to fill the questionnaire:

Structural capital:
The knowledge that stays within the firm. It comprises organizational routines,
procedures, systems, cultures and databases. It belongs to the company as a whole and
can be reproduced and shared.
Patents:
The right to entrust grants for invention, which is a product or process in which a
new way for the work of something, or provide a technical solution to a new problem
where it refers to an exclusive right granted to anyone who invents any new, useful,
and non-obvious process, machine, article of manufacture, or composition of matter,
or any new and useful improvement thereof, and claims that right in a formal patent
application. Patent is the right to prevent others from making, using, selling, or
distributing the patented invention without permission.
Database:
s that manage data and allows fast storage and retrieval of that data Application
when needed. The term database implies that the data is managed to some level of
quality (measured in terms of accuracy, availability, usability, and resilience).
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Information Systems:
The means by which people and organizations, utilizing technologies, gather,
process, store, use and disseminate information, in a way that allows maximum use of
knowledge and data.

Innovation:
The implementation of a new solution aiming at enhancing its competitive
, or emergentposition, performance, or its know-how. It may refer to incremental,
radical and revolutionary changes in thinking, products, processes, or organizations.

Part (2): Structural Capital
Factor One: Database

Paragraph

1

Databases available in the
laboratory and include
interactive models to
display the basic
information in an easy and
simple way

2

Databases provide
information in the
laboratory with a high
degree of accuracy and
reliability

3

The use of databases in the
laboratory provide basic
information for decisionmaking

Strongly
agree

Agree
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Neutral

Disagree

Strongly
disagree

4

Databases contribute in the
delivery of information
without conflict and
duplication

5

Use of databases in the
laboratory contributes to
the provision of
information at lower cost
and higher speed

6

Database in the modern
laboratory is being
developed continuously to
keep up with changes and
developments in and
outside the institution

7

The database covers all
areas and applications
available

8

There is a capability of the
database for change and
adjustment as needed by
workers in the laboratory

9

Database can retrieve data
and information in the case
of loss
Factor Two: Information system
Paragraph

10

Strongly
agree

Agree

Information system works
to direct efforts and
employ them for the
purposes of the speed of
achievement in the
laboratory
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Neutral

Disagree

Strongly
disagree

11

Information systems
provide clear guidance for
staff on how to work

12

Information system
applications match the size
of the work to be done

13

Decision of product
innovation is based on the
data provided by the
information system in the
laboratory

14

Administrative decisions
are made on the basis of
information contained in
periodic reports

15

There are basis for the
classification and
arrangement of information
within the information
system available in the
laboratory

16

Information system is
updated periodically and
continuously in the
laboratory

17

Information system
provides information and
useful help in solving
business problems

18

The information provided
by the information system
is characterized by a high
degree of detail, which
helps to make decisions
during the innovation
process
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Factor Three: Patents
Paragraph

19

There is documentation of
ideas reached by the staff
at the concerned
authorities to ensure their
intellectual property rights

20

There is documentation of
the achievements of
workers in the laboratory
to the bodies and regional
institutions

21

There is documentation of
the achievements of staff
in the development area ,at
the institutions of
international bodies

22

Staff in the laboratory
meet with personnel and
professional bodies to
discuss their contributions
in product development

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

Agree

Neutral

Disagree

Strongly
disagree

Part (3): Product Innovation
Paragraph

1

Strongly
agree

Workers can put new ideas
in the laboratory without
limitations
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2

workers in the laboratory
has groups of new ideas
that aim to develop
products at the laboratory

3

Products in the laboratory
are developed and
produced in a new way

4

Developed tools and
services are used in the
laboratory to develop the
ideas of the workers

5

Workers in the laboratory
are heavily interested in
the development of their
products

6

workers in the laboratory
seek to innovative their
products

7

The laboratory adapts with
the changes that occur in
the external environment
through new products

8

Innovation in products
contributes in increasing
profits of production

9

Innovation in products
contributes in production
time reduction

10

Innovation in products
contributes in improving
product quality and
efficiency

11

Workers in the laboratory
use their own designs in
the manufacture of their
products
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12

Workers in the laboratory
use methods they
innovated in the
manufacture of their
products

13

There is a further
innovation of new
materials, used in the
manufacture of products
within the laboratory

14

There is a further
innovation of new tools,
used in the manufacture of
products within the
laboratory

15

Workers in the laboratory
seek to know the needs of
customers and convert
them into products

16

There is an innovation in
the products of the
laboratory to service
different requirements

17

There is an innovation in
the processes used in the
laboratory to develop new
products
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18

There is cooperation
between the laboratory and
a leading foundation at the
global level, that
supervises the creative and
entrepreneurial work of the
laboratory

19

Workers in the laboratory
encourage the creative
ideas of their colleagues
and provide support in
their implementation

20

There is a continuous
renewal of the tools and
equipment used in the
laboratory, which
contributes to test new
ideas

21

There is an obvious
interest in the management
of the laboratory in the
availability of appropriate
educational and training
conditions that encourage
employees to develop their
ideas
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