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ABSTRACT
FACTORS FOR FIRM LEVEL LEARNING:
A CASE FROM THE DEFENSE INDUSTRY IN TURKEY

Akar, Mehmet Furkan
M.Sc., Department of Science and Technology Policy Studies
Supervisor: Prof. Dr. Erkan Erdil

January 2020, 180 Pages

This thesis aims to figure out the main factors affecting organizational learning by
using the case of a Turkish defense industry company. This thesis is based on the
hypothesis that defense industry companies have both barrier and driver factors for
organizational learning. For this end, the literature is reviewed in the area of
knowledge, knowledge management, and organizational learning. After the basic
research on key elements of organizational learning, a conceptualization study is
conducted with forty-six factors that positively affect organizational learning were
identified and associated with the literature. The main factors of organizational
learning are evaluated through a questionnaire applied to categorized R&D engineers.
In order to find the answer to how learning performance can be improved, the semi-
structured interview that conducted to ten staff with different experiences and positions
in related departments is analyzed. According to the results of the questionnaire and
interview studies, it is observed that the firm has many factors supporting
organizational learning, but there are also barriers that needed to be resolved. By
analyzing both quantitative and qualitative results, strategies are proposed for the firm.
After this study, the prepared questionnaire can be used in different studies as a
supporting tool. The thesis can be continued in studies that investigate bachelor
educations of R&D workers, and comprehensive R&D policy research for the

government.

Keywords: Organizational Learning, Knowledge Management, Defense Industry



(074
FIRMA SEVIYESI OGRENME FAKTORLERI:;
TURKIYE SAVUNMA SANAYI ORNEGI

Akar, Mehmet Furkan
Yiiksek Lisans, Bilim ve Teknoloji Politikas1 Calismalar1 Boliimii
Tez Yoneticisi: Prof. Dr. Erkan Erdil

Ocak 2020, 180 Sayfa

Bu tez, bir Tiirk savunma sanayii firmasi ile yapilan vaka ¢aligmasi orgiitsel 6grenmeyi
etkileyen ana faktorleri bulmayr amaglamaktadir. Caligma, savunma sanayi
sirketlerinin orgiitsel 6grenme i¢in engelleyici ve destekleyici faktorlere sahip oldugu
hipotezine dayanmaktadir. Bu amagla; bilgi, bilgi yonetimi ve Orgiitsel 6grenme
alaninda literatiir aragtirmasi yapilmistir. Orgiitsel grenmenin dnemli temel unsurlari
tizerine yapilan arastirmalardan sonra, orgiitsel 6grenmeyi olumlu etkileyen kirk alt1
faktor ile kavramsallagtirma ¢aligmasi tanimlanmis ve literatiirle iliskilendirilmistir.
Orgiitsel 6grenmenin temel faktorleri, kategorize edilmis Ar-Ge miihendislerine
uygulanan bir anket araciligiyla degerlendirilmektedir. Ogrenme performansinin nasil
gelistirilebileceginin cevabini bulmak igin, ilgili boliimlerde farkli deneyimler ve
pozisyonlara sahip on personele yapilan yari yapilandirilmig goriismeler analiz
edilmektedir. Anket ve miilakat ¢alismalarinin sonuglarina gore, firmanin orgiitsel
ogrenmeyi destekleyen birgok faktore sahip oldugu, ancak c¢oziilmesi gereken
engellerin de oldugu goriilmektedir. Hem nicel hem de nitel sonuglar1 analiz ederek
firma icin stratejiler onerilmektedir. Bu calismadan sonra, hazirlanan anket farkli
calismalarda destekleyici bir ara¢ olarak kullanilabilir. Ar-Ge ¢alisanlarinin lisans
egitimlerini ve hiikiimet i¢in kapsamli Ar-Ge politika aragtirmalarimi inceleyen

calismalarda tez devam ettirilebilir.

Anahtar Sozciikler: Orgiitsel Ogrenme, Bilgi Yénetimi, Savunma Sanayi
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CHAPTER 1

INTRODUCTION

1.1 Aim of the Thesis

From the 18™ century, when the industrial revolution occurred in Britain, science and
technology have been becoming the more leading economic phenomena. As a
consequence of scientific and technological studies, many inventions have been
produced, and many of them have opened up markets that create opportunities for new

inventions. This cycle has been helping to spread the industrial economy so far.

The effects on developing science and technology have varied for each sector at
specific time intervals. Once-pioneer sectors in the development of technology can be
just using the technology that other industries continue to develop and vice versa. A
known example of this issue is that at the beginning of the industrial revolution, the
textile sector has driven the technology, while its effect on technological developments
in the 21° century is dropped off.

The main reasons for this trend of change are economic concerns and technological
requirements. In respect of the economy, investors tend to choose the sectors that have
a high return on investment. Like an infinite loop, investments accelerate technological
development, and technological developments are increasing return on investment, as
a result of the high demand for the inventions. Technologically, sectors may be
dependent on some premise technologies that are not yet mature and may be
unwittingly awaiting these technologies Additionally, an industry can have a
multidisciplinary structure, and the development of this industry can feed many sectors

technologically.

In this context, it is not surprising that one of the driven sectors of science and
technology has been the defense industry for a century. After WW I and 11, the national
security perspective and importance have been changed for countries. While the new

1



perspective has been focusing on high technology to take superiority, governments
have significantly raised the budget of national security. From communication to
imaging detector, the defense industry is related to many different types of technology.
Because of the high budget of the industry, related technologies have also been
developing. As a result, defense industry studies have resulted in numerous inventions

that we are using in daily life and that have billions of dollars of the economy.

This situation creates the dual-use concept, which is technological goods that can be
consumed for both military and civilian uses. There are various examples of this
special concept that has its own trade regulations. As an example, in the missile
industry, both military rockets and satellites are produced in similar methods and
technological tools. Similarly, while nuclear weapons are one of the brutal military
weapons, nuclear technologies are providing huge amount of energy for civilian use.
For the last instance, thermal cameras are used both in military operations to have night

sight in the field and in medical imaging.

Humanity can sustain its life by producing and consuming existing products, but the
desire for development and competition makes us find new problems and their
solutions as well. Competition of nations in the new era is based on science and
technology somehow because innovative products have the potential to dominate

existing markets or create new ones.

Today, there are numerous companies and R&D workers in each science and
technology sector, and it is easier than ever to acquire knowledge. It has become that
the ability to obtain information rapidly is as vital as its usefulness. In this regard,
private and organizational learning strategies for companies and for countries are
contributing them to keep in state of the art of technological development. Thus, a
firm’s innovation policy that is focusing on learning is essential to not fall behind in

the race of technology.

In the R&D studies where there is intense knowledge production, companies and
individuals can create the knowledge themselves or obtain it from outside. Although
the knowledge used can benefit in the short-term to institutions, the essential element

is the learned knowledge by the institution. The concept of learning can provide firms

2



with longer-term and permanent achievements. The most important of these is that the
company's knowledge capacity and market share can be increased as a consequence of
stable and rising performance. Another critical result is to get rid of repeated efforts

and money with the knowledge learned.

This thesis aims to figure out the factors to analyze drivers and barriers for the
organizational learning process in a defense industry company. Additionally, to have
a perspective about both the company and the potential improvements in culture,
structure, and process of learning in the organization are investigated. In this context,

this study is supposed to provide insights into the research questions mentioned below.

Research Question-1:
What are the factors to analyze the drivers and barriers for organizational learning in

the defense industry company?

Research Question-2:

How to make organizational learning more efficient in the defense industry?

In terms of efficiency, the learning process of the organization will be investigated and
will be improved to produce more target-oriented applications.

1.2 Theoretical Background

As a beginning, literature is reviewed in the area of knowledge. Concepts of
knowledge and knowledge management are strongly related to organizational
learning. The core value of organizational learning is knowledge; thereby, processes
of learning in organizations associate the knowledge of peers. Knowledge can be seen
as a building block of organizational learning. Strikingly, most of the organizational
learning studies are investigating different phases of knowledge in the organizational
structure. In the most general sense, organizational learning is all about creation,

transferring, and retaining knowledge (Argote, 2011).

Knowledge management literature which is a mandatory ability to have a place in the

knowledge economy is also reviewed. Not only companies but also countries are

3



ranked according to their knowledge. This era is unmerciful for the ones who can not
handle their knowledge potential. Countless competitors and limitless knowledge
resources can create newcomers for markets, and regardless of capital, they can come
to the fore with a favorable knowledge management structure. Companies have to
conduct their knowledge for their sustainability in business life.

Additionally, under the research questions, literature related to organizational
learning is also reviewed. The most important part of the knowledge management is
organizational learning phase. Without learning, knowledge and its management are
just unsupported terms. The learning ability of organizations can define the direction
of companies. While a successful learning system may bring companies to top,

indefinite systems may cause their collapse.

The review of the related literature is presented in Chapter 2 of this thesis.
After the literature review, the thesis was completed in five steps.

Step 1: Conceptualization

In order to progress the research, conceptualization studies are conducted in
accordance with the literature reviewed. General conceptualization is described in
Section 3.1; this section describes how general and categorized variables are
determined. As a result of this step, 41 variables are determined under six categories,
and five general variables are generated under five of them. Variables defined in
Section 3.2 are also used to generate both open-ended and interview questions. In this
section, all of the 46 variables are described in relation to the literature. Questionnaire
and interview questions are presented after the explanation part of each variable.

Step 2: Questionnaire

In the next step, the selection of questionnaire type and its advantages are highlighted.
The first research question seeks drivers and barriers to organizational learning in the
defense industry company. Because a Likert-Scale questionnaire is able to reveal the

factors, questions are prepared systematically in this way. “9 Steps Involved in the



Development of a Questionnaire” of Crawford (1997) is used to design the

questionnaire given in Appendix B.
Step 3: Interviews

The semi-structured interview section is conducted to find the answer to the second
research question: How to make organizational learning more efficient in the defense
industry? The question is generated as a complementary to the first question, but
having its answers from the same method with the previous research question is not
possible. Therefore, considering the advantages described by Harrell et al. (2009), it is
decided to conduct a semi-structured interview. Questions are then designed with
following the rules that Harrell et al. (2009) suggested. Interviewing is a challenging
method to use because the execution phase after designing the questions is as critical
as designing. To execute a useful interview section, we adhere to six fundamental rules
of Dillon et al. (1994)

Step 4: Analysis

The demographic analysis for the participants of the questionnaire and the interview
is presented in Section 4.1. Descriptive statistics of survey questions are given to
conduct a comprehensive analysis, and the averages are interpreted in this context. The
section where the statistics that stand out according to the categories of variables are
highlighted continues with the verification section. As a tool of validation, the 3-scale
results for each participant are derived by downing the "Agree" and "Strongly Agree"
options to "Agree" and by downing the "Disagree" and "Strongly Disagree™ options to
"Disagree". In this context, the compatibility between the position of the mean of the
responses given to 5-scale Likert results according to 3.00, which is the middle point,

and the percentage distribution of 3-scale derived answers is examined.

Within the scope of qualitative analysis, two separate studies are performed. First,
open-ended questions are analyzed by coding and grouping into more general
concepts. Second, the responses to the interviews are coded and evolved into more
general statements, and the assessments progress in this context. The six common

questions in the interview are examined from a broad perspective. Optional questions



prepared for interview groups are analyzed separately in order to make comparisons

with external situations.
Step 5: Strategy Recommendation

In Strategy Recommendations step, strategies to improve the efficiency of
organizational learning performance of the company are proposed. Drivers and
barriers to organizational learning of the company were taken into consideration

during the strategy-making step.

1.3 A Brief Introduction to Defense Industry

Countries are obliged to protect their borders to ensure their continuity. In order to
protect these boundaries, states must be able to obtain the necessary equipment for
difficult situations, as well as the army of manpower, which can directly protect or use
the necessary equipment. In the most general terms, the defense industry can be
defined as the sector that provides the production of the tools and equipment needed

in the national defense field.

The sector generally progresses in close control and coordination of states. Since
national security is the most crucial priority of states, the importance given to the sector
is tremendous. Countries allocate serious budgets by defining their defense industry
strategies according to their geopolitical situations, economies, military structures,
strategic goals, and technological competencies. Due to national security, not
hesitating to allocate a high budget to the sector does not force the sector to be cost-

effective; this allows very serious money to be spent.

The defense industry is engaged in the R&D and production of a variety of products
that aim to give advantages to armies. Countries make high consistent R&D
expenditures to meet their defense needs optimally. This high budget enables the
advancement of technology by investing comfortably. Many breakthroughs are made
as a result of the R&D investments and studies to help states to meet their defense

needs while laying the foundations of systems that can be used in the civilian field.



Hence, defense industry studies have made numerous inventions that we are using in

daily life and that have billions of dollars of the economy.

Since the defense industry has many similar features with the aerospace industry, it is
often studied as Aerospace and Defense Industry. While countries entered a tight
competition in this industry within their budgets, the amount of money spent by the
United States, the most powerful country in the sector, to R&D alone was around 110
billion USD in 2018. Besides, 888,575 people are employed in the sector in the USA.*

The importance given to the defense industry in our country is constantly increasing
because of the geopolitical issues. In addition to this, in Turkey where can adapt the
trend of converting the basic method of defense based on the high number of soldiers
to the use of technology, the defense industry is progressing under the control and
coordination of the state as in developed countries. While the primary source of
defense industry expenditures is the budget of the Ministry of National Defense
(MSB), the most critical institution providing coordination is the Presidency of the
Defense Industry (SSB).

In 2018, a turnover of 8.8 billion USD was achieved in Turkey, and 67,239 people
were employed in the sector. The positive return of 1.4 billion USD spent on product
and technology development within the scope of R&D activities is seen with
increasing orders. In 2017, the amount of newly placed orders to the sector players'
order books was 8 billion USD. A significant increase in this amount (51.51%)

occurred, and the total number of orders received performed around 12 million USD.2

In order to develop a modern defense industry and ensure the modernization of the

Turkish Armed Forces (TSK), the SSB performs the following master duties.

12019 Facts & Figures: U.S. Aerospace & Defense — The Aerospace Industries Association (AlA)
2 SASAD Performans Raporu 2018

8 https://www.ssb.gov.tr/website/contentlist.aspx?PagelD=39&LangID=1



e To implement the decisions of the Executive Committee,

e To link the schedules of procurement to be given by project over the years to

the order contract,

e To plan the production of needed modern weapons, tools and equipment in
private or public institutions,

e To support new private, public or mixed investments, if necessary, provided

that they are open to the outside,

e To identify research, development, production of prototypes, advance
payments, long-term orders, and other financial and economic incentives for

modern weapons, tools, and equipment.

The general operation of the defense industry in our country starts with the calls for
proposals prepared after the SSB and MSB analyze the current and future needs of the
TSK. Following the technical negotiations, the characteristics of the items of need are
determined and it goes out to the tender; the winning companies undertake the project
according to the terms of the contract. The projects tendered by the SSB are aimed at
increasing the nationalization rate in line with Turkey's objectives and great
importance is given to technology acquisition in this context. The knowledge and
human resources profile of the companies has great importance in the tenders.

SSB contributes to the learning ecosystem by introducing a Technology Acquisition
Obligation to some of its projects. It is aimed to develop technology with the joint
work of SMEs and university/research institutions under the responsibility of the
contractor in order to provide input to the final product with the Technology
Acquisition Obligation. Within the scope of Technology Acquisition Obligation

Projects, the sector is encouraged to develop unique and new technologies, and it is



aimed to increase the nationalization rate in the main systems by coordinating with the

related departments within SSB.*

It is mandatory that all outputs of SSB R&D projects are delivered to the institution.
All knowledge produced in this context is expected to be documented in the
appropriate format and submitted to the SSB. The institution can act as a mediator
between stakeholders by taking the initiative for technology transfer when necessary.
In addition to this, the institution, which is responsible for creating the human
resources profile of the sector independently of the projects, also establishes policies

for meeting the training needs.

SSB projects are the biggest source of income for the defense industry companies.
These projects can be either production or R&D projects, but as mentioned before, it
is necessary to have sufficient human resources and knowledge to be able to take these
projects. In particular, production projects increase turnover with high contract costs,
and since these projects generally do not have R&D activities, they are easier to realize.

Companies try to make technological gains on their own initiative or on-demand from
the government. They can use these gains to develop the capabilities of their existing
products or to produce innovative products. While companies can contract R&D
projects with the SSB, they also produce projects aimed at increasing their knowledge
with their own equity. There are two main differences; firstly, in the short term, SSB
Projects generate profits to the companies, while self-funded projects only increase
expenses. Secondly, there is an obligation to meet schedule requirements in SSB R&D
projects, while self-funded R&D projects, generally, have no any obligation from

outside of the company.

The strong financial structure of the sector and companies facilitates the employment
of qualified personnel. Owing to the quality of R&D works, employment conditions,
and promising companies, the first target of many new graduates is defense industry

companies. While the employees tend to continue their graduate education in parallel
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with the R&D studies, 35 percent of the engineers working in the sector have graduate

degrees.

According to the data in 2018, 16,040 out of 67,239 defense industry employees work
as engineers in companies. Also, the fact that more than 20 percent of the sector's total
employment belongs to the R&D departments shows the contribution of the sector to

knowledge production and learning.®

1.4 Concluding Remarks

As the study examines organizational learning, it focuses on the areas where
knowledge is most dynamic. There are many different divisions of the defense industry
company that we examine such as production, quality, project management; and
engineers and administrative staff works in these divisions. While knowledge
acquisition, transfer, and usage are valid for all divisions, almost all of the work of the
R&D departments is related to knowledge production. The most important knowledge
actors in these departments are skilled engineers.

While many companies earn money with the products they produce and the sales they
make, defense industry companies can also make money with the knowledge they
produce. In the majority of its projects, R&D design activities occupy a large part, and
very intense knowledge production takes place within the scope of these activities.
Considering that organizational learning consists of knowledge production, transfer,
and storage, R&D engineers are chosen as the target group in order to make the study
more efficient. Therefore, questionnaire forms are distributed to R&D engineers, and

interviews are also conducted with them.

Many studies in the literature explain and analyze organizational learning from

different perspectives. The vast majority of the studies divide the organizational

% SASAD Performans Raporu 2018
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learning into steps and categories and illuminate the subject to provide transparent

information.

This study constitutes some important contributions to the existing realm of knowledge
and methodology. One of the most important contributions is the examination of
organizational learning processes in detail by the study carried out with Turkey's
leading R&D engineers, and comprehensive analysis is carried out using different
methods in the same study. Another important contribution is that the thesis is
proceeded with a continuous validation method both in quantitative and qualitative
studies among themselves and between each other and gives the literature an

innovative method.
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CHAPTER 2

THEORETICAL BACKGROUND AND LITERATURE REVIEW

In competitive conditions, while firms focus on more macro indicators, organizational
learning can be ignored. In order to analyze organizational learning and to find
supportive factors, knowledge and knowledge management concepts are investigated.
Besides, researching the concept of organizational learning enables us to propose

strategies convenient in the literature.

2.1 Knowledge

Knowledge is one of the most ambiguous terms for the research. There is no mutual
agreement on the definition of knowledge. Mostly, people defined knowledge as a
derivation of information like Dixon (2000:13) says “knowledge is the meaningful
links people make in their minds between information and its application in action in
a specific setting,” whereas Stonier (1990) defines it as classified information in

people’s heads.

Another type of definition is made by distinction, with information confused with
knowledge. The well-known quote by Einstein is “Knowledge is the experience.
Everything else is just information.” Actually, we can deduce that he has also thought
that knowledge comes from information. Additionally, Foskett (1982) defines

knowledge as what person knows and information is what people know.

One of the most comprehensive definitions of knowledge is offered by Davenport and
Prusak (2000). They define knowledge as a mixture of framed experience, contextual
information, values, and expert perceptions that maintain a framework for the
evaluation and inclusion of new experience and information. According to them,
knowledge is created by a knower and is applied in the minds of knowers (Davenport

and Prusak, 2000: 5). In terms of organizations, knowledge is not only included in
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documents or repositories, but also in organizational routines, processes, operations,
and standards. For the thesis, this point of view is supervisory, because it involves
organizational knowledge and personal knowledge, which are foundation stones to be
investigated. It is sufficient for many studies to produce, use and transfer information
between individuals. However, with the experience and knowledge of individuals, the
continuity of their work is as long as their life in the organization. The knowledge that
organizations fail to absorb and can not use without a specific individual is not
permanent for organizations and they need to learn that knowledge for sustainability.
Therefore, organizations try to create routines, processes, operations, and standards as
well as keeping documents and repositories.

As various disciplines study about knowledge, it has different classifications. Firstly,
explicit and tacit knowledge is suggested by Polanyi (1966). Polanyi (1966: 4)
expresses tacit knowledge as simple as possible: “We can know more than we can
tell.” In this view, we can not transfer all types of knowledge; we can ride a bike, but
we can not express riding as we do to another person. Even if we do, all of our
knowledge can not be transferred to him or her. Similarly, Nonaka and Takeuchi
(1995) explain tacit knowledge as it is a knowledge that we do not recognize what we
know. They claim that articulation of tacit knowledge is delicate, and it is generally

expressible only through action.

However, there is a kind of knowledge that can be codified, stored, transferred, and
accessed, which is called explicit knowledge. Polanyi (1966) mentions explicit
knowledge as easy to acquire and can be exploited quickly. He regards tacit knowledge
as a fine-grained phenomenon and provides meaning and a more profound
understanding of explicit knowledge. Nanoka and Takeuchi (1995) explain explicit
knowledge as conversely from tacit: it is a knowledge that we aware of what we know.
Explicit knowledge can be articulated, codified, stored, transferred through

documents.

Polanyi (1966) expresses these two terms as tacit knowledge is usually in the domain
of subjective, cognitive, and experiential learning, whereas explicit knowledge deals
with more objective, rational, and technical knowledge. Explicit knowledge is
typically both well documented and accessible. Similarly, Nanoka and Takeuchi
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(1995) assess tacit knowledge as subjective and explicit knowledge as objective. While
they suggest knowledge of experience (body), simultaneous knowledge (here and
now) and analog knowledge (practice) terms for tacit knowledge, knowledge of
rationality (mind), sequential knowledge (there and then), and digital knowledge
(theory) terms are generated for explicit knowledge.

Lundvall and Johnson (1994) offer another classification for knowledge. They
improve knowing-how and knowing-what suggestions of Ryle (1945) and group the
knowledge into four broad categories: “know-what”, “know-why”, “know-how,” and
“know-who”. Know-what is close to what is typically called information, and it refers
to facts about the world. Know-why refers to scientific laws concerning nature and
society. This kind of knowledge is essential for technological developments and
innovative markets. Know-how, the most commonly used one refers to how to use
tools and concepts, and it is a term for practical knowledge on how to accomplish
something. Know-who refers to specific and selective social relations. Know-who is
not knowing who is the director or who is the manager, but it is about knowing who

knows what. (Lundvall and Johnson, 1994)

2.2 Knowledge Management

Knowledge can be created, retained, transferred, and forgotten. (Argote, 2011) (Darr
et al. 1995) These characteristics of knowledge are valid for both personal and
organizational knowledge. Organizations have to manage their current, past, and future

knowledge to survive.

Just as knowledge, knowledge management also has different definitions. Hedlund
(1994) suggests that knowledge management is intended to produce, represent, store,
transfer, transform, apply, embed, and protect organizational knowledge. He analysis
multidimensional and network organizational structured companies in both individual

and organizational aspects.

Harry Scarbrough et al. (1999:669) define knowledge management as “any process or
practice of creating, acquiring, capturing, sharing and using knowledge, wherever it

resides, to enhance learning and performance in organizations”. They evaluate that

14



knowledge management is involved both stocking and flowing phases of knowledge.
Codified knowledge in the organizational database is represented as a stock of
knowledge, while flows considered as transferring knowledge from people to people

and from people to organizations.

Dalkir (2005) summarizes that knowledge management was initially defined as the
process of applying a method to the acquisition, structure, management, and diffusion
of knowledge over the organization for working faster, reusing the best practices, and
reworking from project to project. She explains knowledge management as a
multidisciplinary study that has more than three different perspectives, and each of
them leads to different definitions.

e From the business perspective; knowledge management is an activity of the

business with two main aspects:

1. Approaching the knowledge as a concern of business strategy, policy,

and applications at the organization,

2. Connecting an organization’s intellectual assets, both explicit and tacit,

with business results.

e From the cognitive or knowledge science perspective, knowledge is the main
factor that makes personal, organizational, and intelligent behavior possible.
Knowledge management is to encourage an organization’s intelligent behavior.
(Wiig, 1993)

e From the process/technology perspective; knowledge management transforms
knowledge to be utilized in all levels of the processes of the organization, and
technological developments. (Dalkir, 2005)

King (2009) defines knowledge management as is based on the suggestion that
organizations are not capable of using the knowledge they have, analogously as
humans are also unable to utilize the full potential of their brains. Organizations try to
use knowledge as effectively as possible. Acquired useful knowledge and making it

available for employees are essential for maximum organizational performance. He
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suggests that if organizations can increase their efficiency to use knowledge, even

insignificantly, more enormous benefits will follow.

King (2009:4) explains the knowledge management as also an aggregation of planning,
organizing, motivating, and controlling of people, processes, and systems in the
organization to ensure that its knowledge-related assets are improved and effectively

employed. This explanation generates the roadmap of his study.

The knowledge-related assets contain both explicit and tacit knowledge. As explicit
knowledge, technical reports, patents, and “best-practices” database can be counted,
while knowledge of the best way to do of experienced works, embedded knowledge
into processes and relationships, and rule of thumbs are involved in tacit knowledge.

King (2009) expresses the knowledge management processes as the continuum of
acquisition, creation, refinement, storage, transfer, sharing, and utilization, of
knowledge. The knowledge management function in the organization is managing
these processes, developing procedures, and coordinating the system participants.
Figure 1 shows the knowledge management cycle that started with knowledge creation
or knowledge acquisition. As Nonaka et al. (2000) suggest, knowledge can be created
in four-way: Socialization, Externalization, Combination and Internalization (the
SECI model). The creation of knowledge or acquisition that can be made by searching,
sourcing or grafting, produce the source of knowledge for the organization. After the
creation or acquisition phase, knowledge management mechanism prepares the
knowledge for memorizing. In the refinement part, pure knowledge is processed by
indexing, cleaning, revising, encoding and various methods. The purpose of this
refinement is to have suitable knowledge for long-run usability. The memory part
refers electronic repositories that hold the usable knowledge for organizations’
members. As the last step of the organizational learning in the knowledge management
process transferring or sharing knowledge from the sender to receiver by purposeful
or not. Unlike organizational learning processes, knowledge management examines
the utilization of knowledge. In this step, the analysis of the problems related to the
use of information and the improvements related to this are also examined. The last
step of the cycle in Figure 1 depicts that knowledge has an impact on organizational
performance.
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Figure 1: Knowledge Management Process Model (King, 2009)

As shown in Figure 2, the primary goal of knowledge management is improving the
organization’s intellectual assets to generate better knowledge applications, improved
organizational behaviors, better decision-making mechanisms, and, once for all,

improved organizational performance.

KM Processes Organizational Processes Intermediate Outcomes
Knowledge: Improved: Improved: Improved
— Creation — Innovation — Organizational Organizational
— Acquisition — Individual Learning Behaviors Performance
— Refinement | - Collective Learning — Decisions
— Storage — Collaborative — Products
— Transfer Decision-making — Services
— Sharing — Processes
— Re-Use — Relationships
(with
suppliers,
customers
and partners)

Figure 2: Knowledge Management in an Organization (King, 2009)

2.3 Organizational Learning

Organizational learning is a crucial factor in almost every successful company because
of its sustainability role. The fact that organizations try to reach their goals by using
ready-made information without interfering with them prevents continuity and
decreases the usage efficiency of information. At this stage, the development of
organizations' learning skills will not only open the sea of knowledge but also support
their sustainability in development. As mentioned above, organizational learning is

strictly correlative to knowledge management. It can be stated that knowledge
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management differs from organizational learning only in relation to the utilization of

knowledge.

King (2009) explains organizational learning as a continuum of result that embedding
knowledge into the organizational processes for improving the practice and behaviors
of the organization to chase its goals. Organizations have to survive for their economic,
intellectual, and reputational sustainability. There are various factors to enhance the

structures, processes, and returns of organizations.

Company acquisitions, taking fund, hiring experienced, and capable staffs are well-
known methods for organization growth. However, some of these factors can become
temporary solutions if the requirements for sustainability are not fulfilled. One of the
most challenging elements of organizations possess is knowledge itself, and
conventional processes may fail to persistence improvement. From this point,
organizational learning is one of the essential ways in which the organization can
sustainably enhance its exploitation of knowledge. Therefore, organizational learning

is about to function what has been learned into the organization. (King, 2009)

Easterby-Smith and Lyles (2003) have an in-line view of the relationship between
organizational learning and knowledge management with William R. King. They
express organizational learning as a process in which knowledge management focuses
on the content of organizational knowledge. Organizations acquire, create, process,
and eventually use the knowledge they have. They relate the topics knowledge
management and organizational learning by adding two crucial concepts: learning
organization and organizational knowledge. As shown in Figure 3, Easterby-Smith and
Lyles (2003) define organizational learning is more about an academic view of the
learning process of organizations theoretically while learning organization is the ideal

type of organization in which learning systems and knowledge usage are efficient.
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Figure 3: Mapping of the Key Topics of Organizations (Easterby-Smith et al. 2003)

Wilber (2000) and Laloux (2014) study level of consciousness of social communities
with expressing the paradigms of human learning through color-coding. Accordingly,
while the infrared and magenta stages, which are the first learning paradigms of
humanity, do not have enough elements to form an organization; the red level, which
is based on fear, power, and oppression, represents the most primitive level of
consciousness among organizations. Laloux (2014) argues that mafia and street gangs
belong to red organizations, saying that they grow in chaotic environments. Amber
organizations have highly hierarchical structures, and there is a certaion stability. The
main objective is to repeat what was done in the past. The Catholic Church, military,
many government institutions, and public schools can be considered for this category.

The orange stage contains modern companies, charter schools. Innovation,
meritocracy, and accountability come to the fore in this stage, for the first time. The
category which in the many multinational companies are part, there is often the
freedom on how to do things, but there are command and control of what happens.
Continuity and effectiveness are essential in these organizations operating according
to machine metaphor. For the green organizations, family metaphor is guiding. There
is an intense belonging and commitment to organizations. For this reason, highly

motivated employees put great effort into the culture and continuous development of

19



organizations. Collaboration, pluralism, teamwork and social responsibility are

essential for these organizations.

The teal stage, which is the last stage of the consciousness level, also represents
learning organizations. Laloux (2014:38) express that “every paradigm includes and
transcends the previous.” Teal organizations also involve intense collaboration and
pluralism, while their evolutionary structure is based on the common welfare. While
one of the main objectives of this phase is to achieve integrity, the perfect integration
of individuals' learning flexibility and abilities into the learning performance of
organizations is essential. Figure 4 shows the timeline of accelerating stages of human
and organizational consciousness. As can be seen from the figure, the beginnings of
the phases are getting closer, and new stages of consciousness may emerge in the

coming years.

Teal

Green
Orange
Amber
Red
Infrared Magenta
100.000 50.000 Now
years ago years ago

Figure 4: Stages of human and organizational. (Laloux, 2014:35)

Chiva (2017) defines learning organizations as those who reach the highest level of
consciousness among firms. The study accepts the fact that the only way to success is
not to be a learning organization, but argues that any company can become a learning
organization. Chiva (2017) examined the consciousness and structure characteristics

by categorizing organizations according to their learning skills.

While Marquardt (1996) argues that there is not a single and guaranteed way to become
a learning organization and that each organization must follow a path according to its
facts, he proposed 16 steps for organizations to become a learning organization:
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Step 1: Commitment: Top leaders need to be committed to transforming the

company.

Step 2: Connection: The leaders in a new learning organization must link their
learning processes and products to the strategic goals of the organization.

Step 3: Assessment: The strengths and weaknesses of the firm in the areas of
learning, organization, human, knowledge, and technology should be

comprehensively assessed.

Step 4: Communication: A solid communication should be established with
employees and stakeholders to make it easier for everyone to act jointly in the

process of transformation into organizational learning.

Step 5: Recognition: Employees in the company should be aware of the

importance of systems thinking and systems action.

Step 6: Demonstration and Modeling: On the way to learning, there must be
leaders who demonstrate their support and model their commitment to the

process.

Step 7: Transformation: In order to become a learning organization, business

models, working methods and organizational structure should be transformed.

Step 8: Strategy: Steps should be taken to become a learning organization by
developing strategies and tactics. For example, rewarding learning

performance, encouraging creative work.

Step 9: Cut and Streamline: Bureaucratic obstacles that kill creativity and

energy must be eliminated.

Step 10: Empower and Enable: Employees should be trusted, motivated and
organizations should give the necessary freedom and make them authority in

their work.
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e Step 11: Extend: Learning efforts should be expanded for all stakeholders
with potential sources of information and ideas, including suppliers and

customers.

e Step 12: Capture and Release: All employees should be directed to produce
new knowledge, take responsibility in line with their ideas and be supported in
this direction. While it is always important to learn new knowledge, it is
important for learning continuity to release existing knowledge to the

ecosystem when necessary.

e Step 13: Acquire and Apply Technology: It is necessary to establish and use
the essential technological infrastructure in order to assimilate knowledge and

improve learning performance.

e Step 14: Encourage, Expect and Enhance: The individual worker, team and

organization should be encouraged about continuous learning.

e Step 15: Learn: The concept of learning organization should be constantly

monitored, and current events related to practices should be kept informed.

e Step 16: Adapt and Improve: Learning needs to be adopted and improvement

must be continued with the awareness that the process will never end.

Levitt and March (1988) study organizational learning on presuming that
organizations are seen the learning as a tool for encoding historical effectuation into
routines that guide behavior. In this context, they interpret organizational learning

based on three dimensions from behavioral studies of organizations:

1. Organizational behaviors are based on routines: behaviors are stemmed from a
logic of appropriateness; they are generally not calculated actions, and the
primary method to take action is matching the current situation with

procedures, rules, and specific or general solutions successfully practiced.

2. Organizational actions are dependent on history: the source of routines is

interpretation or absorption, of the situations experienced in the organization.
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They evolve the feedbacks of sharp outcomes to experience, consciously, or
unconsciously. Failure or success of a specific action can be valuable for the
future; even organizations do not recognize at the moment of revealing the

outcome whether this experience is likely to be useful.

3. Organizations are oriented to targets: behaviors of organizations are formed by
the observations of outcomes and aspiration of the organization for these
outcomes. Both failed or succeeded outcomes are leading this aspiration of the

organization positively or negatively.

Within this perspective, they are detailing the topics for interpretation of organizational
learning. Firstly, learning from direct experiences of organizations is investigated,
such as trial and error experimentations, learning by doing, and capability of
organizational search from their experience database. The topic of learning from
others’ experiences is then detailed by considering the diffusion of codified
knowledge. They explain recording, conservation, and retrieval of experience under

the topic of organizational memory.

Levitt and March (1988) explaine the interpretation of experience as a result of the
judgments of individuals members of organizations. Lessons of experience are
essential for companies as for an individual. Companies have to learn from their
failures and successes to not spent time and money over and over. However, the
difference between failure and success is not always clear; people may form
interpretations of experiences as good or bad without computation. Because it is
challenging to untangle of causality of events, codifying the lessons of experience is a
complicated and troublesome process. These lessons include both technical and

administrative history and also interpreted experiences formed by individuals.

Dalkir (2005) evaluates organizational learning with its relation to social capital from
the perspective of society’s collaboration and cooperation for mutual benefits. The
primary purpose of organizational learning is providing organizational decision
making more effective and efficient as well. Like many previous researchers, Dalkir
(2005) defends that organizational learning is a process about social interactions, the
creation of organizational knowledge, learning ability from past behaviors, usage, and
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capturing of organizational knowledge. She proposes that, because the individual
human mind is limited, collaborative working and learning activities are becoming
essential, learning of individuals and organizations should be embedded as much as

possible.

Fiol and Lyles (1985) suggest that organizational learning is not the sum of each
member’s learning. Organizations are developing and sustaining a learning system to
improve both employees’ and organizational knowledge and to build an organizational
understanding of their environment to surviving strategies. They also investigate
organizational learning as contextual factors. Four factors are defined that affect the
learning probability; (Fiol and Lyles, 1985: 804)

1. Culture: organizational culture can come through in organizational behaviors
and ideologies. The culture consists of collective beliefs, norms, ideologies,
and history. Organizations can not define their strategies without consideration
of their culture, and this makes organizational learning affected by

organizational culture.

2. Strategy: organizational learning capacity is implicitly affected by the strategy.
Organizations define their goals as a result of the strategy, and the strategy both
affects and be affected by learning capacity. Be affected; because decision-
makers have to know their learning capacity, and affects; because a strategy

can effectuate a circumstance that learning capacity needs to be managed.

3. Structure: fundamentally, centralized and decentralized structures have
different degrees of flexibility. Centralized structures tend to force past
behaviors, while decentralized structures are easy to adapt to changing

conditions. Structures can be designed to enhance organizational learning.

4. Environments: the internal and external environment affects learning
processes. An appropriate balance is required for a reliable learning system.
Stagnant organizations may struggle with dysfunctionality, while

organizations in which too much change and turbulence happen may make it
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difficult for their employees to map the environment. The learning process

requires tension between constancy and change.

Argote (2011) investigates organizational learning from the perspective of past,
present, and future. She emphasizes on the topic with three sub-processes of

organizational learning: creation, retaining and transferring knowledge.

Argote (2011) divides previous research on organizational learning into three
mainstreams. First, psychological studies about how defensive behaviors prevent
learning in an organization. These studies rely on clinical cases. Then, sociological
studies about how an alteration in an organization affects future routines. The last
research are about the learning curve, which is primarily studied by economists and

industrial engineers, and these generally rely on field studies.

The study continues with the analysis of present research in organizational learning.
The present studies are divided into three groups: experience, context, and
organizational learning processes. Argote (2011) defends that a detailed analysis of
“experiences” can provide to characterize them, and learning from experience can be
made more efficiently. In this context, she suggests that experience can be direct,

vicarious, unique, or not. These and more can provide firm analysis.

Another present concern about organizational learning is “context.” Researchers are
studying organizational structures, behaviors, relations, members' safety feelings,
balances of performing and leaning, and members’ sense of belonging. These factors

are crucial for comprehensive analysis.

“Processes” of organizational learning are one of the leading anxieties in present
studies. Creating, retaining, and transferring knowledge are composing organizational
learning. Research of creating knowledge are frequently based on experience. In the
area of knowledge retention, researchers examine organizational knowledge in the
aspects of cumulativeness, decay, forgetting, repository, information systems.
Researchers also examine knowledge transfer in areas of barriers and facilitators,

relational, cognitive, motivational, and emotional factors. (Argote, 2011)
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Argote (2011) also expresses her opinions about future studies of organizational
learning. In principle, she suggests that research of knowledge creation and
organizational capabilities are needed to be continued for contributing the

organizational learning.

2.4 Concluding Remarks

The chapter is about the theoretical background of the thesis. In the chapter where
basic concepts are investigated for the purpose of the thesis, accepted opinions are
presented by giving information about the concepts. In the study conducted within the
framework of organizational learning, knowledge and knowledge management

concepts are also examined extensively.

The first section of the chapter involves the literature survey about knowledge. In the
section where the basic and changing definitions of knowledge are examined,
information and knowledge concepts frequently mixed are explained. To the
confusion, which is well summarized by Einstein, many researchers have given similar

explanations: “Knowledge is the experience. Everything else is just information.”

After that, classifications of knowledge are examined. Firstly, the concept of tacit and
explicit knowledge, which holds a very important place in the concept of knowledge,
is discussed. The taxonomy created by Polanyi (1966) examines the information
according to its explainability. Accordingly, while explicit knowledge can be
described as descriptive knowledge, it may be very difficult to transfer implicit
knowledge to another. Lundvall and Johnson (1994) offer another classification that
has four types of knowledge. Based on this classification; Know-what is the facts about
the world, know-why is deep knowledge that investigates reasons, know-how is

practical knowledge and know-who is knowing who knows what.

The second section is about knowledge management’s literature. In the section where
different approaches to knowledge management are explained, the relationship of the
knowledge management with knowledge, learning, and organization is presented. One

of the important views that shaped the thesis is King's (2009) view of knowledge
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management. According to King, knowledge management examines the utilization of

knowledge and the performance of the organization, including organizational learning.

The last section of the chapter is organization learning, which is the main subject of
the thesis. In this section, while defining organizational learning from different
perspectives, the relations of organizations with knowledge are examined in depth. In
particular, Easterby-Smith and Lyles's (2003) diagram about organizational learning,
organizational knowledge, learning organization, and knowledge management
provides clear information about their relationship with each other. One of the
foundations of the thesis is Argote's (2011) explanation of organizational learning.
According to Argote (2011), organizational learning is the combination of three

processes: creating, retaining, and transferring knowledge.

Because the thesis is investigating organizational learning in R&D departments, the
literature is researched with the perspective of R&D. Most of the knowledge
definitions is acceptable for the study, but Dixon’s (2000) explanation is shown regard
for the study because of its clearness and appropriation for R&D works. As Dixon
(2000) does, we can define the knowledge as meaningful information in people’s
minds. While R & D studies require intensive knowledge, almost unlimited
information can be obtained from open sources or paid systems. However, in order to
use this information, combined and synthesized in a meaningful way, it must be
understood first. Knowledge, which is the understood form of information, enables
individuals and institutions to produce knowledge and make meaningful knowledge

transfers.

Knowledge, which is one of the most fundamental concepts of humanity, has been the
subject of research in many fields, especially philosophy. Polanyi (1966) who put
forward the concept of implicit knowledge by successfully analyzing the philosophical
studies on the application in business life, provides a better interpretation of the
concept of knowledge transfer, which is one of the main concerns in this study.
Besides, Lundvall and Johnson's (1994) know-how and know-who concepts, which
express well the ability of information to be assimilated, re-used and interpreted, are
one of the cornerstones of this study in terms of forming the basis of R&D studies.
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From a broader perspective, King's (2009) concept of knowledge management is
crucial for this thesis. In the study, in virtue of King (2009), who showed the place of
organizational learning in knowledge management and its importance in company
performance, in addition to examining organizational learning and its sub-components,
we examine knowledge management, which is directly affected by organizational

learning.

The concept of organizational learning the main subject of the study is investigating
with two perspectives: organizational learning and learning organizations. We use the
diagram expressed by Easterby-Smith and Lyles (2003) for clarifying the relation
between these two terms, as shown in Figure 3. Accordingly, while organizational
learning refers to the process as a theoretical and academic concept, learning
organizations refer to institutions that can transform this process into real performance.
Laloux's (2014) study of humanity's organizational consciousness is significant for this
thesis in terms of categorizing organizations. Laloux (2014), which defines learning
organizations as the last step in the Tail Stage, provides a clear picture of the

characteristics that institutions must have to reach this step.

As mentioned before, the thesis is shaped around the definition of organizational
learning made by Argote (2011): organizational learning is the process combines
creating, transferring and retaining knowledge. We also divide organizational learning

into these three elements in order to analyze in a more controlled and systematic way.

The outputs of the chapter are used throughout the thesis, especially in the
methodology section.
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CHAPTER 3

THE METHODOLOGY AND THE ORGANIZATION OF THE THESIS

This thesis is basically based on a single case study that aims to investigate the main
factors of organizational learning in a defense industry company. Organizational
learning culture and structure of the firm are also investigated. The relationship
between the factors that positively affect organizational learning and literature is
established and survey and interview questions are prepared. This section presents the

methodology and organization of the dissertation.

3.1 General Conceptualization

After detailed research in knowledge, knowledge management, and organizational
learning, general conceptualization is generated for finding out firm level learning
factors of the defense industry. In this context, three categories were identified
based on literature: creating knowledge, retaining knowledge, and transferring
knowledge (Argote, 2011).

After identifying of categories, variables that make the study purposeful and related
questions were identified. The aim of the determination of variables is that figure out
which factors facilitate organizational learning and which ones obstruct it. For this
purpose, these variables and questions are determined with a sense of suitability to

analyze supporting and obstructing factors in the learning process of the firm.

Attention was paid in the preparation of variables according to the defense industry.
This makes out near-synonymous variables that have different significance in the

sector.

For having the analysis of firm level learning more effectively, the limit of
organizational learning concept is slightly crossed. Variables about current knowledge

and knowledge management are also generated. Even though it is not a part of
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organizational learning, current knowledge issue is considered essential to unravel the
employees' knowledge before or independent from the firm. Correspondingly,
knowledge management needs to be assessed in terms of subsuming organizational

learning.

Additionally, variables directly about organizational learning are also defined. These
variables are not directly related to creating, transferring, or retaining knowledge, but

they are concerned with the general concept of organizational learning instead.

As a result of this section, 41 variables are determined under six categories, and five
general variables are generated under five categories as given in Table 1. Because
general variables are about the general assessments of related categories, there is one

variable for each category, except organizational learning.

Table 1: Factors Affecting Organizational Learning

Categories Number _of Related Number _of General
Variables Variables
Current Knowledge 3 1
Knowledge Creation 13 1
Retaining Knowledge 7 1
Transferring Knowledge 10 1
Knowledge Management 3 1
Organizational Learning 5 -
TOTAL VARIABLES = 46 41 5

It is not identified as a general organizational learning variable separately because of

two reasons:

1. Five variables about organizational learning already are presented in a general

concept,
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2. Itis considered that the direct question about organizational learning, which is

the primary purpose for analyzing in the thesis can be manipulative or unclear.

Furthermore, because qualitative inputs are required to have a comprehensive analysis
of the current situation of the firm and to have an opinion about what to do for the
improvement of the organizational learning system, variables are also used to generate
both open-ended and interview questions. Literature relations of the concepts and

categories are given in Table 2.

3.2 Detailed Conceptualization

Predominantly, organizational learning literature is reviewed to investigate the factors
that affect firm level learning in the defense industry. As mentioned in various
research, organizational learning can be conceivable as a composition of three main
phases: Creating Knowledge, Retaining Knowledge and Transferring Knowledge.
(Argote, 2011)

These three factors constitute the basis of the research, besides that, for a full
understanding of the organizational learning structure of the firm, knowledge acquired
before the current company or acquired from graduate studies is investigated in the
current knowledge part in the questionnaire to figure out outlier factors for
organizational learning. Knowledge management is also utilized as one of the main
factors that affect organizational learning as a nature of the organizational structure.
The factors unclassified but engaged in organizational learning are also examined in

the organizational learning part of the questionnaire.
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3.2.1 Current Knowledge

Above all, for having reliable analysis, the current knowledge has to be investigated.
We consider it is crucial because the study examines organizational learning processes
in detail. Even though current knowledge which those considered as acquired from
outside of the organization before or during work time may be out of the scope of
organizational learning, it worth for evaluation to analyze organizational knowledge
comprehensively. We distinguish current knowledge into the three: firstly, because the
study is being executed with R&D engineers, and the lowest level of technical
knowledge is considered as the knowledge acquired from undergraduate. The
knowledge acquired from graduate studies is considered as the next step for engineers
those are graduated or student of a graduate degree. As the last case of current
knowledge, we define a variable for engineers who have experience from another

organization.

Variable Keyword/Explanation: Use of undergraduate knowledge

Question: | use the knowledge | acquired in my undergraduate studies intensively in my

business life.

Variable Keyword/Explanation: Use of graduate knowledge

Question: | use the knowledge | acquired in my graduate studies intensively in my

business life.

Variable Keyword/Explanation: Previous experience

Question: | use the knowledge that | acquired from the company or university that |
worked before my current company.

Variable Keyword/Explanation: GENERAL - Existing knowledge

Question: In general, I use the information that | acquired outside the company (before or
during my work) intensively in my business life.
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3.2.2 Creating Knowledge

Knowledge creation is the beginning point of learning for both individuals and
organizations. The individual is a kind of learning product like an organization because
it continuously learns from the environment in its lifetime. The creation of knowledge
refers to a new, created, transferred, or experienced knowledge for the organizations.

Without this creation phase, it is impossible to discuss organizational learning.

One of the conventional methods for knowledge creation is training. (Allee, 1997)
(Nonaka and Konno, 1998) (Mishra and Bhaskar, 2011) (Leiponen, 2010)
Organizations intend to contribute to members’ knowledge and indirectly on their
owns. In terms of that, organizational training is target-oriented and easy to access; it
is one of the most efficient methods for creating knowledge. Nonaka and Konno (1998)
explain that individuals and organizations have both similarities and differences in
learning. While they both can adopt explicit knowledge much more straightforward,
tacit knowledge is intricate for organizations as opposed to individuals. Because
training is the most straightforward method for adopting explicit knowledge, it is

essential for organizations.

Variable Keyword/Explanation: Learning with company and career trainings

Question: Career trainings that | attend through my company, increase my knowledge.

As mentioned in Section 1.3, the defense companies are fundamentally dealing with
two types of R&D projects: contractual and self-funded. Contractual projects are
effectuated on the condition of customer demand. They are more defined, and target-
oriented projects and have great importance for a company’s income. Self-funded
projects are more undefined and have more attributions for the R&D phenomenon.
Both contractual and self-funded R&D projects involve knowledge acquisition and

“learning by doing”. One of the most effective learning methods for individuals is the

33



practical application made in real work, called “learning by doing”. (Epple, Argote,
and Devadas, 1991)

Variable Keyword/Explanation: Learning from Contractual R&D projects

Question: Contractual R&D projects that | am working, increase my knowledge.

n Variable Keyword/Explanation: Learning from Self-funded R&D projects

Question: Self-funded R&D projects that | am working, increase my knowledge

Kong et al. (2012) proposed two terms for investigating the intention of learning
individually and collaboratively: peer intrinsic motivation and peer extrinsic
motivation. They conclude that teammates are positively significant for the learning
environment. Barrett, Samuel, et al. (2013) express that even with a limited knowledge
environment, team works can enhance learning and contribute to knowledge

acquisition.

n Variable Keyword/Explanation: Learning from teammates

Question: Technical discussions with my teammates increase my knowledge.

Conferences are one of the most popular places where gather the knowledge holders
and those in need of knowledge gather. (Louw and Zuber-Skerritt, 2011) As in
academy, the defense industry also exploits knowledge from conferences. Innovations
and state of the art developments are discussed in these areas for their validities and
feasibility for industries. (Bathelt, Malmberg, and Maskell, 2004)

n Variable Keyword/Explanation: Learning from conferences

Question: Conferences | attended increase my knowledge.
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The defense industry needs R&D activities for its continuous development, so various
methods are used to acquire knowledge. One of the most direct ways to gain and use
the knowledge in existing and planned projects is working with consultants or
academic staff. While consultants tend to use past experiences into industrial practices,
academics are competent for converting theoretical knowledge into practices. (Van
Helden, Aardema, ter Bogt, and Groot, 2010)

Variable Keyword/Explanation: Learning from consultants and academics

Question: Studies with local/international consultants and/or university teachers increase

my knowledge.

The large scale organizations do not overcome all the problems they faced by just
themselves. One of the acknowledged procedures of this situation is using
subcontractors and becoming a system manager for the coordination of the whole
system. (Asheim, 2002) (Puga and Trefler, 2002) Even though using subcontractors
has a potential risk that an organizational technology can spill over to others, its
potential benefits on knowledge creation are more considerable than spillover risks.
(Mayer, 2006)

Variable Keyword/Explanation: Learning from subcontractors

Question: Works with subcontractors (given package works) (excluding consultancy
service) increases my knowledge.

Technical reports are the foundation of the R&D documentation of organizations in
the defense industry. These reports involve the know-how from specific studies to
system-based products. Besides that, as we mentioned above, tacit knowledge can not
be documented easily, but one of the closest points to reveal in a document is the
technical reports. (Caloghirou, Kastelli, and Tsakanikas, 2004) (Euzenat, 1996)

Variable Keyword/Explanation: Learning from in-house technical reports

Question: The current technical reports of my company increase my knowledge.

35



Schindler and Eppler (2003) investigate documented-based and process-based
debriefing methods in the project lifecycle. Process-based methods are claimed better
options to get key learnings. Bresnen et al. (2003) claim that tacit knowledge can be
transferred better in social environments in which the project team meeting. Project
reviews and progress meetings are one of the places in which intense R&D solutions

are discussed.

13 Variable Keyword/Explanation: Learning from project review and progress

meetings

Question: Project reviews and progress meetings increase my knowledge.

Innovations come through the analysis of the current position of the technology.
Technology that is owned or known to exist is crucial to determine what is novel or
not. (Régibeau and Rockett, 2010) When organizations or individuals are deciding to
embark a new technology reviewing is one of the proven methods. Besides, the aim of
the patent system is knowledge spillovers as well as providing intellectual property
rights. (Lupu and Hanbury, 2013)

Variable Keyword/Explanation: Learning from patents and literature reviews

Question: Patent and literature reviews increase my knowledge.

In the globalizing world, organizations have been changing their structures,
shareholders, and even their countries. The most prominent companies have become
multinational structures, and many others collaborate to have more advantages in the
market. Samaddar and Kadiyala (2006) highlight that knowledge creation is one of the
most valid reasons for collaboration. Powell et al. (1996) express the idea that R&D
knowledge is both sophisticated and thriving, and the source of knowledge spreads
over the industry. Inkpen (1996, 1998) states that the number of strategic alliances has

been increasing for technological and financial concerns.

Variable Keyword/Explanation: Learning from collaboration

Question: My company cooperates with different organizations to meet mutual needs.
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Individuals are critical elements of organizational learning. Argyris (1991) emphasizes
that professionals can avoid learning because of performance evaluation concerns. The
primary reason for this, they think that the learning process may deflect the time of the
work they assigned. However, organizations that have members motivated to learn

new solutions performed well in learning processes.

Variable Keyword/Explanation: Learning opportunity

Question: In my company, employees see problems at work as an opportunity to learn.

Organizational learning is affected by both human-oriented and system-oriented
factors. (Choi and Lee, 2002) Human-oriented factors are about motivational and
social relations, generally. Nonaka et al. (2000) claim that socialization and
internalization part in their SECI model need firm communication to have tacit
knowledge. Eraut (2007) proposes that participating in activities and listening to others

in work at work enhance both learning new practices and gaining tacit knowledge.

Variable Keyword/Explanation: Learning by listening to the opinions of others

Question: In my company, employees listen to the opinions of others before presenting

their ideas.

Variable Keyword/Explanation: GENERAL - Knowledge Creation

Question: Overall, | find my company's knowledge creation ability is successful.

3.2.3 Retaining Knowledge

Knowledge economy needs a dynamic and sustainable knowledge flow. Retirements,
resignations, and newcomers made it necessary for organizations to retain knowledge.
(DeLong and Davenport, 2003) Especially large scale organizations have to manage
lots of information on the purpose of their sustainability.
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Nowadays, organizations are generally in competition with others for different
reasons: to have more market share, to lead the sector, or to expand their scopes. Time
is the most critical factor for this competition. In this context, a waste of time is the
most undesirable factor. Organizations experience problems that some of them are
solved successfully, and some are not. They tend to be successful as they can find the
solution to the problem experienced from lessons learned immediately. (Levy, 2011)
(Jarrar, 2002)

Variable Keyword/Explanation: Accessibility of lessons learned

Question: My company makes learned lessons accessible to all employees.

Organizations need all the relevant knowledge for their purposes. One of the most
valuable knowledge sources for organizations is their members. Employees have a
significant amount of tacit knowledge, and this knowledge needs to be transferred into
organizations as one of the main aims of the organizations. Companies try to make
tacit knowledge explicit for accessibility and ease of use. Nonaka and Konno (1998)
state its importance with “When tacit knowledge is made explicit, knowledge is
crystallized”. Van den Bossche et al. (2010) provide a study that proves the feedback

mechanism enhances the training gains.

20 Variable Keyword/Explanation: Gathering knowledge from employees and
making it available

Question: My company has all the technical knowledge | hold and make it available for
other members.

Variable Keyword/Explanation: Knowledge gained in field duty and trainings

Question: All the knowledge acquired in the tasks and trainings are transferred to the
company so that they can be reused.
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As we mentioned before, subcontracting is one of the standard methods for large scale
organizations. (Deardorff and Djankov, 2000) However, because they are different
organizations and have different locations, some knowledge can be lost. (DeLong and
Storey, 2004) As a nature of subcontracting in the defense industry, created knowledge
belongs to the main company.

Variable Keyword/Explanation: Accesssing knowledge on subcontractors

Question: | have full access to the knowledge generated by the subcontractors during a
given job.

Knowledge can be stored in organizations by or on accessible areas by external
sources. The notion of knowledge management requires the effective use of
knowledge. Successful organizations eager to access the knowledge they need and will
need, and they make available the knowledge for their members. (Dyer and Nobeoka,
2000)

Variable Keyword/Explanation: Accesssing patents and literature databeses

Question: My company gives me easy access to patents and literature databases around
the world.

The source of the solution can be critical in organizational concerns. Problems faced
can spillover; hence, this can create knowledge spillover to competitors as well.
(Argote and Ingram, 2000) Besides that, seeking in-house answers enhances the
organizational learning culture. Because while new solutions are sought in-house,
transferring, creating, and retaining knowledge activities can be experienced. (Hansen,
2002)

Variable Keyword/Explanation: Routing to in-house solutions

Question: My company encourages employees to seek in-house answers while solving
problems.
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Large scale organizations can have thousands of employees with different expertise,
experiences, and personalities. In this context, Human Resource Management is an
essential application for organizations to find the right people to the right task and
analyze the current and future needs of the workforce. (Sure, Maedche, and Staab,
2000)

Variable Keyword/Explanation: Retaining of skill database

Question: My company maintains an up-to-date database of employee skills.

Variable Keyword/Explanation: GENERAL - Retaining Knowledge

Question: Overall, | find my company's knowledge retention ability is successful.

3.2.4 Transferring Knowledge

As in the creation and the retention phases of knowledge, human-oriented and system-
oriented factors exist in transferring knowledge. Additionally, social and motivation-

based variables have a key role in the flow of information. (Argote, 2011)

Despite the fact that human-sterile systems can be more reliable for sustainability,
today’s condition of R&D makes humans the most critical knowledge creation and
transfer source. Nevertheless, organizations, especially those which are large scale and
multiunit, desire that all the created knowledge is stored in a repository;
correspondingly, knowledge of members has to transfer to organizations. (Hansen,
2002)

Variable Keyword/Explanation: Motivating to document knowledge

Question: My company provides appropriate motivating conditions for documenting
information (time, accessibility, appreciation, etc.).

Dyer and Nobeoka (2000) state that a highly interconnected network of team members
catalyzes the diffusion of tacit knowledge transfer. They propose two primary reasons
for this argument: firstly, the abundance of network ties makes it easy to reach tacit
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knowledge, and secondly, strong networks create a trusted environment which in

members are motivated to share tacit knowledge.

Variable Keyword/Explanation: Trusting environment for sharing knowledge

Question: | feel an environment of trust where | can share my technical knowledge
comfortably within the company.

As we mentioned above, transferring tacit knowledge is highly related to members’
motivations. (Hansen, 2002) Argote and Ingram (2000) state that the motivations of
members affect the knowledge transfer from training to contexts. Chennamaneni and
Teng (2011) claim that tacit knowledge transfer is required day-to-day contact of

members and secure communication.

Variable Keyword/Explanation: Having motivation to share tacit knowledge

Question: Employees are motivated to share their tacit knowledge.

In most of the organizations, the smallest clusters are teams. Thus, teams are the first
interaction points for members just after personal interactions. Dyer and Nobeoka
(2000) demonstrate Toyota’s organization that prefers small teams to maximize
knowledge flow because managing small scale knowledge is essential to reach secure
large scale knowledge transfer. Yih-Tong Sun and Scott (2005) also support the idea
of transferring knowledge in teams is crucial. As shown in Figure 5, they also study
barriers of knowledge transfer that organizations and the team have to overcome for a

productive knowledge environment.

30 Variable Keyword/Explanation: Having motivation to share knowledge with the

team

Question: | have enough motivation for the strong flow of information within the team.
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Figure 5: Summary of the impact of the sources on the learning levels (Yih-Tong Sun and Scott,
2005)

After the team relations, the next step of the knowledge transfer is between teams and
between project stakeholders as well. The most tender spot of the knowledge transfer
between teams is face-to-face meetings. (Koskinen, Pihlanto, and Vanharanta, 2003)
For the collective benefit of organizations, each team has importance as a source and
transfer point of organizational knowledge. As a valuable opportunity, teams should
feed each other in large scale organizations to overcome unnecessary reworks.
(Hansen, 2002)

Variable Keyword/Explanation: Having motivation to share knowledge with the

project stakeholders

Question: | have enough motivation for a strong flow of information between project

stakeholders.

Variable Keyword/Explanation: Having motivation to share knowledge between

teams

Question: | have enough motivation for a strong flow of information between teams.

Knowledge can be transferred in different conditions, from mandatory reasons to the
natural process of innovative activities. Each condition defines the extent of transfer
and the effectuation process. When members of the organizations are motivated to
overcome a critical problem, one of the intensive places which in technical discussions

situate is brainstorming meetings. Brainstorming can provide knowledge creation,
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while technical discussions present unique opportunities for transferring tacit
knowledge. (Argote, Ingram, Levine, and Moreland, 2000) (Yih-Tong Sun and Scott,
2005) Most of the creative solutions are generated in brainstorming meetings because
analyzing a large number of ideas creates an environment for generating and

transferring new knowledge. (Chennamaneni and Teng, 2011)

Variable Keyword/Explanation: Brainstorming

Question: In my company, there are activities where employees from different experience

and expertise come together and produce ideas.

Meetings are compulsory activities for organizations. Productivity is as crucial as the
context for meetings because large scale organizations have a large number of
meetings in different cases. Social relations should be concerned to make productivity
better. (Gilbert and Cordey-Hayes, 1996) (Argote and Ingram, 2000) Superior-
subordinate communications should be feedback-oriented, and subordinates should
submit a proposal without feeling oppression. Gilbert and Cordey-Hayes (1996) state
that feedbacks enhance creativeness in technological innovation. Similarly, Van den
Bossche et al. (2010) emphasize that feedbacks can play a part in fostering the
motivation of knowledge transfer. Feedbacks can be both positive and negative, but
the sore spot is that members should believe that given feedbacks are honest and not

for contempt.

Variable Keyword/Explanation: Confidence in submitting proposals

Question: In my company, there is a culture of the meeting where employees can make
suggestions without any experience or title differences.

Variable Keyword/Explanation: Giving feedback

Question: In my company, employees give open and honest feedback to each other.
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As we mentioned, the key factor of knowledge transfer is social relations. In successful
learning organizations, members share common goals and internalize the idea of
behaving collectively. (Li, 2005) Holste and Fields (2010) establish that knowledge
sharing is increasing while mutual care between members increases. Sankowska
(2013) finds that a trusting environment provides the appropriate condition for
knowledge creation, knowledge transfer, and better innovative processes.
Trustworthiness is essential for strong social relations in organizations, and providing
this environment needs social effort. Spending time between team members

contributes to trustworthiness organizations need. (Levin and Cross, 2004)

Variable Keyword/Explanation: Creating an environment of trust

Question: In my company, employees spend time with each other to create an
environment of trust.

Variable Keyword/Explanation: GENERAL - Transferring Knowledge

Question: Overall, | find my company's knowledge transfer ability is successful.

3.25 Knowledge Management

Large scale organizations can not manage knowledge without valid information
systems. Lots of information should become available in a certain order and system
for their members. Management Information System (MIS) and Knowledge
Management System (KMS) make knowledge accessible for all those needs to use it
with a little difference. (Lin, Chang, and Tsai, 2016) (Alavi and Leidner, 1999) Meso
and Smith (2000) indicate that instant access to knowledge can make organizations

more commanding on technology management.

Variable Keyword/Explanation: Efficiency of knowledge management system

Question: My company enables employees to get the information they need quickly and
easily anytime.
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KMS awareness has a determining role in knowledge management. Organizations are
negatively affected by a lack of awareness of KMS in cases of creating, transferring,
and retaining knowledge. (Saad et al. 2005) Chandran and Raman (2009) indicate that

one of the common problems that obstruct KMS is awareness.

Variable Keyword/Explanation: Awareness of existing knowledge management

system

Question: Company employees are aware of the use of the existing knowledge

management system.

Management of knowledge is a complicated and drastic business. Notably, large scale
organizations have numerous concerns in different areas, from technology creation to
security issues. In this context, knowledge privacy is a controversial issue for
companies; they can not open all the knowledge to all of their members in concern of
privacy, and this may create obstacles to reach knowledge for developing the
technology. In an optimum circumstance, organizations make knowledge available

right members of theirs with not breaching privacy.

Variable Keyword/Explanation: Absence of bureaucratic barriers

Question: | do not face bureaucratic obstacles to access internal knowledge.

Variable Keyword/Explanation: GENERAL - Knowledge Management

Question: Overall, I think my company's knowledge management ability is successful.

3.2.6 Organizational Learning

In the study, we define three subcategories of organizational learning, which are
creating, retaining, and transferring knowledge. Also, current knowledge is added to
analyze the source of acquired knowledge. Knowledge management is also
investigated in the study as an inclusive structure of organizational learning. However,

the uncategorized items that are relevant to organizational learning also exist.
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As we mentioned before, organizational learning has both human-oriented and system-
oriented issues. Members perceived as the key factor of knowledge are defining
organizational learning performance. Cabrera and Cabrera (2002) put forward that
group identity contributes public good. Organizations benefit maximum from

members who feel committed to the company and share the common vision.

Variable Keyword/Explanation: Superior identity of the company (Personal)

Question: | adopt the superior identity of the company, and | feel committed to the

company.

Variable Keyword/Explanation: Superior identity of the company (General)

Question: | think that employees generally adopt the company's superior identity and are

committed to the company.

Companies have more than one concern in business life. While they are trying to
increase their incomes, they hire skillful employees, develop technology, and do
marketing reviews. The performance of companies defines their short term positions
in the market. However, even lots of companies neglect organizational learning for
short term concerns; it is the most vital driver of the knowledge economy. Continuous
and systemized learning can contribute to organizations’ visions in mid, long, or even

short term.

Variable Keyword/Explanation: Focusing on learning

Question: | think my company has a learning-oriented structure rather than performance.

The determining skill for a job is as important as giving the right people to the right
job. For minimizing organizational time and money loss, companies try to hire or
assign the right peoples for jobs. (Sure, Maedche, and Staab, 2000) Besides that, the
current employees of organizations should be aware of skill-job relations for their

improvement. Individuals’ skill analysis for future works is one of the extreme points
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of organizational learning. It requires both organizational transparency and an

appropriate learning environment to provide personal development.

Variable Keyword/Explanation: Identifying future skills needs of staff

Question: In my company, employees determine the skills they need for future work.

Depending on the skill analysis, being aware of training needs is valuable for both
organizations and individuals. Organizations can not realize the instant or minor
training needs, but individuals who work in R&D projects are aware of what they need
to learn. As one of the direct knowledge creatin methods, training contributes to
organizational learning. (Van den Bossche et al. 2010) Hence, supportive
organizations for training enhance both members’ motivations and learning

environment.

Variable Keyword/Explanation: Training support

Question: My company supports the training demands of its employees.

3.2.7 Open-Ended and Interview Questions

Kim (1998) states that organizations are not dependent on any specific individual, but
they depend on individuals to learn. All the knowledge organizations have created and
learned by individuals; hence, there is a crucial link between organizational learning
and individual learning. Subtle aim of every R&D organization is that absorbing all
the knowledge that its members hold. Thus, private learning has the lion’s share of

organizational learning and knowledge management, as well.

Open-Ended Question - 2

What kind of processes should be implemented for the development of personnel
learning? (Private Learning)

Interview Question - 1

What problems do you see regarding the learning processes of the staff?

* What can be done to solve these problems?
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Knowledge economy makes organizations eager for knowledge. Even though
knowledge management is the primary aim for organizations, the source of this
management is the most unrepudiated phenomenon: knowledge. The great variety and
scale of knowledge cause managerial concerns; however, it is preferred against lack of
knowledge that brings exility in many processes. This dilemma makes the

organizational learning process more dynamic and extends the potential acquisition.

(Nonaka et al. 2000)
Interview Question - 4

What kind of applications can be initiated in the organization that can increase?

Liebowitz (2008) explains that knowledge retention is mainly about the memory of
organizations. From lessons learned archive to technical knowledge that acquired but
not experienced yet. Issues on the retention process of knowledge can be determining
factors for organizations’ futures. Retaining knowledge is the most balanced process
of organizational learning between human and system sides. Hence, this situation

increases the potential risks and gain for knowledge management.

Interview Question - 5

What are the problems with the process of keeping the knowledge in the
organization?
e —

* What can be done to solve these problems?

Creating and transferring phases of organizational learning are human-oriented
processes even they have lots of system interactions. The transferring of these is
beyond to be being human-oriented; it is the multi-human-oriented process. As
Cabrera and Cabrera (2002) mention, knowledge sharing studies interact with
sociological research, mostly. As human interaction increases, both problems and

creative solutions are multiplying in any organization.

48



Interview Question - 6

What are the problems with the transfer of knowledge in the organization?

* What can be done to solve these problems?

Open-Ended Question - 3

What can be done to make knowledge sharing more functional in the
organization?

Organizational learning is an issue that performance measurement can not be presented
by numerical values. (Goh and Richards, 1997) Its success and failure may show up in
the mid or long term, and in-house solutions may not serve the purpose, all the time;
even they do results may be taken in a long time. Goh and Richards (1997) compare
organizations learning capability by consideration of their organizational learning
processes. They claim that benchmarking is one of the useful tools that help to develop

organizational learning.

Optional Interview Question - 1

What kind of practices are there in your previous company that you think will
improve the learning processes if implemented in your current company?

Optional Interview Question - 2

Optional-2. Are there cultural barriers to learning processes compared to
abroad? How can these barriers be minimized in the corporate environment?

Optional Interview Question - 3

Optional-3. Are there examples of good practice that can be integrated into your
company from the learning processes at the academy? What?




As we mentioned above, organizational learning is a non-numeric managerial process.
There are lots of inputs that affect learning processes. Fiol and Lyles (1985) suggest
that there are mainly four elements that affect organizational learning; culture,
strategy, structure, and environment. These are descriptive factors, and it is not
possible to measure them through qualitative methods. Every organization has
distinctive features arising from the same factors that Fiol and Lyles (1985) present.
The culture and environment may make it complicated that analyze organizational
learning from outside of the company. Similarly, Levitt and March (1988) claim that
organizational learning involves encoding historical effectuation into routines that
guide organizational behavior. This process is not transparent for an outsider looking
in, so analyzing organizational learning requires immense theoretical knowledge
incorporated with the experience or inside information from experienced members of
organizations who know the historical events that affect the learning structure of the

company.

Open-Ended Question - 1

What applications should be established for the development of the learning
processes of the organization? (Company Learning)

Open-Ended Question - 4

What are the barriers that arise in the learning processes of the organization?
(Company Learning)

* What should be done to overcome these obstacles? What kind
of applications would you do if you were authorized?

Interview Question - 2

What problems do you see with the organization's learning?
s N

* What can be done to solve these problems?

Interview Question - 3

What innovative applications can be established for the development of the
organization's learning processes?
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3.3 Questionnaire

The first research question of this dissertation was as follows: What are the factors that
support and obstruct organizational learning in the defense industry company? For the
purpose of reaching the answer to this question, it is decided that the best opinion to
have this response is to prepare a questionnaire.

In this study, a Likert-Scale questionnaire is selected due to several advantages that

such questionnaires have: (Crawford, 1997):

e Because we do not want to force the interviewee to choose yes or no option,

we give them a space that they can place themselves,
e Outcomes of Likert-scale are utilized very effectively and can be interpretable,
o Likert-Scale surveys give applicability with different communication methods.
But also, they have disadvantages by nature of closed questions:
e Questions prevent respondents from expressing their ideas,
e Questions can be new for respondents, so that they did not consider it before.

For overcoming this situation, open-ended questions are placed in the questionnaire.
Open-ended questions are considered necessary for comprising potential answers that

can not be taken from closed questions.

In the process of preparing questions, attention was paid for those questions to be
suitable for both descriptive and statistical analysis. It is decided that the best method
to have the adaptation of this flexibility and having a meaningful questionnaire is to

use nine steps of Crawford (1997), that shown in Figure 6.
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6. Put questions into 7. Check the length
a meaningful order of the
and format. questionnaire.

1. Decide the
information
required.

5. Develop the 8. Pre-test the

2. Define the target ; . . .
question wording. questionnaire.

respondents.

3. Choose the

method(s) of 4. Decide on 9. Develop the final
reaching your target question content. survey form.

respondents.

Figure 6: 9 Steps Involved in the Development of a Questionnaire (Crawford, 1997)

3.3.1 Deciding on the Required Information

The primary purpose of this dissertation was defined to figure out the firm level
learning factors of the defense industry. As a first part of the thesis, the first research
question is prepared to investigate current due diligence about the organization and its

learning system and culture.

Investigating of supporting and obstructing factors of organizational learning approach
is found to be useful to figure out the current situation of the firm. In this way, an
assessment of organizational learning culture can be done by comparing the strengths
and weaknesses of the firm. It is considered that knowing what obstructs the
organizational learning performance can be critical for making provision for
knowledge management. In a similar way, supporting factors of the firm on
organizational learning can be used to have more effective strategies for the learning

system.

As explained in 2.1, information about current knowledge, knowledge creation,
retaining knowledge, transferring knowledge, knowledge management, and

organizational learning of the firm is required. In this context, variables are determined
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in 4.4 to have useful information for evaluating organizational learning of the defense

industry.

3.3.2 Defining the Target Respondents

The chosen firm for this research is composed of different types of R&D departments.
Departments having activities to advance new technologies for both the firm and the
country is chosen for the questionnaire instead of departments practicing routine

activities. In this context, five departments are chosen to apply the questionnaire.®

R&D engineers play a significant role in the company's learning processes. They are
most open to learning because they are interested in research and development rather

than routine work.

Because of these concerns, R&D engineers from the related departments are defined
as respondents for having the opportunity for meaningful comparisons and

assessments.’

3.3.3 Choosing the Method(s) of Reaching Your Target Respondents

It is decided that the best method to reach the target respondent is being in personal
interaction. For executing this method, all prepared questionnaires are handed out, and
the purpose of the thesis is described to 140 respondents, even though the cover page

of the questionnaire gives this information.

The online survey method is also considered, but in the sense of the potential low rate

of response and privacy concerns, this method is abandoned.

® Department names are not given due to confidentiality.

" The total number of R&D engineers in the company is not given due to confidentiality.
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3.3.4 Deciding on Question Content

After completion of the conceptualization, identified variables are acquired. Variables
are related to literature, and as a natural consequence of this, they represented general
situations. For the purpose of gathering questions for interrogating for supporting and
obstructing factors of organizational learning, sector experts were asked to help

generate questions in accordance with the defense industry.

Questions are prepared by taking into consideration the availability of analyzing
supporting and obstructing factors of organizational learning. With this method, it is

considered to have purposive current due diligence that can be obtainable.

As explained before, questions about current knowledge, knowledge creation,
retaining knowledge, transferring knowledge, knowledge management, and
organizational learning of the firm are prepared. 46 different questions are generated

for 46 variables.

3.3.5 Developing the Question Wording

All questions in the questionnaire are prepared with a perspective of “What do we want
to do with the answer?”. Thus, it is thought that the responses to be obtained will

provide appropriate analysis.

It is focused on preparing suitable questions for the survey. As shown in Figure 7, a

particular pathway is followed to have appropriate questions. (SkillsYouNeed, 2018)
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Each question or
item should only
express one idea.

Avoid jargon,
abbreviations and
colloquialisms

Avoid leading
questions

Word your Use simple
questions language and
positively expressions

Figure 7: Steps of Question-Wording (SkillsYouNeed, 2018)

1. Each question is generated to express only one idea.
e Having only one idea is considered that provide more comprehensible

questions. Questions are cleared from hidden suggestions that make

respondent validate the truth of them unwittingly.
2. Using terminology, abbreviations, and colloquial expression are avoided.

e Jargon is avoided to use in surveys because they create potential
unclarity of questions. When questions are not understood, they

become invalid.

e It is considered that the used word “tacit” may not be known by some
participants. To overcome this situation, the explanation of "tacit

knowledge” is made just below the questionnaire.
3. Attention was paid for using simple language and statements.

e Similarly, declared in the previous step, simple language is considered
as essential to creating comprehensible questions, and it makes us
confident that our respondents have made out the questions correctly.
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4. Questions are expressed in a favourable manner.

e Itis avoided to confuse respondents with directive or tricky questions.
Questions are prepared with positive meaning that if respondents feel
good about the phenomenon of the question, they agree or strongly
agree with it. This is assumed essential to preventing that people may
choose the wrong way in Likert-Scale. The best solution to this
situation is to make the difference visible.

5. Leading questions are avoided.

e Researcher opinions are not allowed to lead the respondents’ answers.
For this purpose, it is avoided by leading questions that impose the

researcher's view to respondents.

3.3.6 Putting Questions into a Meaningful Order and Format

After the generation phase, questions are sorted in meaningful order by considering
the entire questionnaire. Opening gquestions are from easiest and ones with answerable
in comfort. It is focused on giving respondents an accurate and suggestive impression

with the first questions because of their impact on the entire questionnaire.

After that, a meaningful flow of questions is designed. Questions are started with
current knowledge to understand what has been the resource of knowledge that
inherited before the company. Shortly after, questions about knowledge creation
relatively starting point of organizational learning are asked. Retaining knowledge
questions are then placed. Because after acquiring knowledge, the first thing is storing
what created. Questions are continued with transferring knowledge. It is only possible
to transfer knowledge if creation and retention are completed. Organizational learning
and knowledge management questions are placed toward to end, because of their

comprehensiveness.

Questions are not separated by their categories with sharp lines. For maintaining a

meaningful order, some questions are sprinkled into other categories.
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3.3.7 Checking the Length of the Questionnaire

It is thought that having a high rate of response in a questionnaire that study with the
limited participant is indispensable. Each question and the questionnaire itself have to
be optimum length. Questions shorter than they should be may fail to evaluate the
phenomenon, while lengthy questions can make respondents bored and distracted.

All of the questions in the resource are designed to be devoured and responded to.
Similarly, the questionnaire itself is kept in length to be finished in 15 minutes.
3.3.8 Pre-testing the Questionnaire

The draft questionnaire is presented to four persons close profiles with target
respondents. They are asked to response all questions and interpret all of them;

If questions, as they are expressed, will fit for the purpose,

If questions are sorted in a meaningful order,

If questions are understandable,

If additional questions are needed to import,

If the instructions to respondents are satisfactory.

Feedback is gathered from each of them, and corrections are then made. Completion
durations are also collected to verify the applicable length of the questionnaire.

3.3.9 Developing the Final Survey Form

After the previous eight steps, the questionnaire form is finalized. Procedural
descriptions and instructions for interviewees completed. Afterward, page layout and

physical appearance of the form are consummated, as given in Appendix B.

The questions were prepared in five different types considering that more

comprehensive results could be obtained. In order to evaluate the current situation
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independently, questions of the "Usage of External Knowledge" type are aimed to
find out whether the knowledge gained from the company is used in business life.
"Knowledge-Enhancing™ questions help to identify which factors increase or do not
increase the technical knowledge of the staff. "Employee-Related™ questions examine
the effects of company employees on organizational learning, while "Company-
Related™ questions investigate situations under the responsibility of the company. As
mentioned in Section 3.1, "General Evaluation” questions for five of six variable
categories are included in the questionnaire as the last type. The question-type

relationship is given Table 6.

3.4 Quantitative Analysis

Within the scope of the survey, 100 out of 140 forms distributed are received and a
return rate of 71.4% is achieved. The answers to the questions prepared according to
the Likert scale of the questionnaire are examined in detail in 4.1. Demographic
information of the participants of the questionnaire was extracted, and examinations
were made about the profiles. The questions in the survey were defined together with

the variables to which they were connected.

Descriptive statistics of survey questions are given to conduct a comprehensive

analysis, and the averages were interpreted in this context.

The section where the statistics that stand out according to the categories of variables

are highlighted continues with the verification section.

The 5-point Likert questionnaire, which is designed to help participants better position
themselves, provides more alternatives to the employees than "Agree", "Disagree" and
"Neutral”. While the employees can comfortably mark their answers with plenty of
options, responses are examined at background whether they agree or not agree with
the questions. On the assumption that the cases having means above three are agreed,
a validation study is conducted to test the participants' responses for compliance with

agreeing status.
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Because respondents have different experiences, and different expertise the
differences between the choices of the Likert-scaled questions for the participants may
be at different levels. For example, the difference between "Agree" and "Neutral” may
be much more or less than the difference between "Agree" and "Strongly Agree".
Besides, while "Neutral" is understood as an option for neither “Agree” nor “Disagree”

by some participants, some might not have an opinion about the question.

As Figure 8 shows, as a tool of validation, the 3-scale results for each participant are
derived by downing the "Agree" and "Strongly Agree" options to "Agree" and by
downing the "Disagree™ and "Strongly Disagree™ options to "Disagree".

The distribution of the percentages of the participants to the questions according to the
derived results is examined, and their compatibility with the descriptive table is

evaluated.

Strongly
Disagree

Strongly
Agree

N\

Disagree Neutral

Disagree Neutral Agree

<
=
)
=
@)

Figure 8: Derivation of the Likert-Scale Choices

3.5 Semi-Structured Interviews

The second research question of the dissertation is: How to make organizational
learning more efficient in the defense industry? This question is generated as
complementary to the first question to elicit what actions should be taken to improve
firm level learning system.
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A Likert-scale questionnaire is used to resolve the first research question. Open-ended
questions are also used to obtain more detailed information about the organization’s

learning structure.

It is decided to use the interview method to figure out the answer to the second question
because of the advantages it has. (Harrell and Bradley, 2009)

e More detailed information can be obtained by interview,

e Contradictory information can be resolved,

e Emphasizing can be put on the critical points,

e Time can be used more freely,

e Because of not being a pen-and-paper survey, people can pay more attention,

e The sensitivity and classification of the issue can be taken care of by the

interview.

The semi-structured interview is selected because adequate information (opinions,
perceptions, attitudes, expert knowledge, facts, descriptions of processes) can be
acquired, and a questionnaire was already used that can give all information a

structured interview can give.

3.5.1 Designing of the Interview

To design the interview, the process Harrell et al. (2009) suggested is followed. The
second research question is probed, just after selecting the interview type. The main
concern is, what do we hope to learn from interviewees. To figure out the ways to
make organizational learning more efficient, knowledge creation, retaining
knowledge, and transferring knowledge performances of the firm are determined as
the focused concern. These three topics are placed on analyzing the current situation

and on taking opinions for improving the system.
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The source of information is then considered to decide the target groups. Because of
the main actors of R&D processes are engineers, they are considered as the best
sources to give opinions to the organizational learning structure. Five different

participant types are determined to have more inclusionary results, which are:
1. Experienced and worked in another company (first type),
2. Experienced and worked in the academy (second type),
3. Experienced and lived in abroad (third type),
4. Experienced and worked in only the current company (fourth type),
5. Inexperienced/semi-experienced (fifth type).

A criterion is defined for ten years of total work-life for experienced personnel, and it

is five years for inexperienced ones at most.

As mentioned above, all participants are interviewed to take opinions about the current
structure of organizational learning of the firm and suggestions to make it more
efficient. Furthermore, each of the first, second, and third types have an additional

comparison question about their past experiences.

Finally, we determine the number of people needed to perform the interview as the last
step of framing. It is decided to conduct an interview with 10 participants, two for
every five types.

After the consideration of the all essential points to design an interview, the questions
and the draft of the interview are completed as given in Appendix C.
3.5.2 Execution of the Interviews

Interviewing is a challenging method to use because the execution phase after
designing the questions is as critical as designing. As shown in Figure 9, to execute a

useful interview section, we adhere to six fundamental rules of Dillon et al. (1994)
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Avoiding appearing superior or condescending and make use of only familiar
words

‘ Putting question indirectly and informatively

Remaining detached and objective

‘ Avoiding questions and questions structure that encourage 'yes' or 'no'

answers

‘ Probing until all relevant details, emotions, and attitudes are all revealed

Providing an atmosphere that encourages the respondent to speak freely, yet
keeping the conservation focused on the issue(s) being researched

Figure 9: Six Fundamental Rules the Interviewer Must Adhere to (Dillon et al. 1994)

To avoid appearing superior and make use of familiar words, we stay away
from terminology and jargon, and we generate interviews at the same level as

respondents.

To put questions indirectly and informatively, we describe questions while

asking them to be sure if we are in the same case with respondents.

To remain detached and objective, we do not comment on the question asked,

and moreover, we do not give examples to avoid leading to interviewees.

To avoid encouraging yes or no answers, we design questions designed to take
respondents' opinions detailed. We dispatch any questions that encourage yes

Or N0 answers.

To probe until all relevant details, emotions, and attitudes are all revealed, we
do not pass any question to another until all the detailed answers wanted are

taken. We try to insist on going detail in responses.
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6. To provide an atmosphere to encourages the respondents to speak comfortably
and keeping the interview focused on the issue, we propose tape-recording to
the respondent before the conversation, but we do not insist on to make
respondents comfortable. We execute the interviews at the meeting rooms for
the same reason. We involve responses when we think the answers will get off

the point.

3.6 Qualitative Analysis

The answers given to the open-ended questions at the end of the questionnaire were

evaluated among themselves as the following method:

1. All of the answers to the wrong question, which resulted from the

misunderstanding of the question, eventually moved to their right places,
2. All responses were analyzed and encoded,
3. More understandable inclusive groups were identified,

4. According to the coded and grouped answers, the most frequently taken
answers for each question were listed, and the five most commonly answered

responses were analyzed.

The common questions in the interview are examined from a broad perspective.
Particular questions prepared for interview groups are analyzed separately in order to

make comparisons with external situations.

3.7 Strategy Recommendations

After analyzing both quantitative data from Likert-Scale questions and qualitative data
from both open-ended and interview questions, results are interpreted to find out the

research questions’ answers.
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After identifying drivers and barriers to organizational learning of the company,
strategies to improve the learning structure of the company have been proposed

considering these factors.

3.8 Concluding Remarks

The chapter is about the methodology and the organization of the thesis. While the
methodology is being described, organization of the thesis is paid attention. This
chapter begins with the short introduction part that informs readers about the basic

methods of the dissertation is using both qualitative and quantitative instruments.

After that, general conceptualization is described in Section3.1; this section describes
how general and categorized variables are determined. As a result of this section, 41
variables are determined under six categories, and five general variables are generated
under five of them. Organizational learning is not generated as a general variable

because it is thought that it might create confusion.

In the Detailed Conceptualization section, all of the 46 variables are described in
relation to the literature. Questionnaire and interview questions are presented after

each explanation part of the variables.
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Table 2: Factors Affecting Organizational Learning Based on the Empirical Literature

Variable Group Relevant Literature Keywords/Explanations

Use of undergraduate
knowledge

Use of graduate knowledge

Current Knowledge = -
Previous experience

GENERAL - Existing
knowledge

Leiponen (2010), Nonaka and  Learning with company
Konno(1998), Allee (1997), training, career training
Mishra and Bashkar (2011)

Epple, Argote, and Devadas Learning from Self-funded

(1991) R&D projects
Epple, Argote, and Devadas Learning from Contractual
(1991) R&D projects

Barrett, Samuel et al. (2013),  Learning from teammates
Kong et al. (2012)

Louw and Zuber-Skerritt Learning from conferences
(2011), Bathelt et al. (2004)
van Helden et al. (2010) Learning from advisors,
university teachers
Asheim (2002), Puga and Learning from subcontractors
Trefler (2002), Mayer (2006)
. Caloghirou, Kastelli, and Learning from in-house
Knowledge Creation Tsakanikas (2004), Euzenat technical reports
(1996)
Bresnen et al. (2003), Learning from project review

Schindler and Eppler (2003) and progress meetings

Régibeau and Rockett (2010), Learning from patents and
Lupu and Hanbury (2013) literature reviews

Samadda and Kadiyala Learning from collaboration
(2004), Powell et al. (1996),

Inkpen (1998), Inkpen (1996)

Argyris (1991) Learning opportunity

Eraut (2007), Nonaka et al. Learning with listening for
(2000), Choi and Lee (2002)  opinions of others

GENERAL - Knowledge
Creation
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Variable Group

Retaining Knowledge

Transferring
Knowledge

Table 2 (continued)

Relevant Literature

De Long and Davenport
(2003), Levy (2011), Jarrar
(2002)

Nonaka et al. (2000)

Bossche, Segers, and Jansen
(2010), Nonaka et al. (2000)

Deardorff and Djankov
(2000), DeLong (2004)

Dyer and Nobeoka (2000)

Hansen (2002), Argote and
Ingram (2000)

Sure et al. (2000)

Hansen (2002)

Dyer and Nobeoka (2000)

Chennamaneni and Teng
(2011), Hansen (2002),
Argote and Ingram (2000)
Sun and Scott (2005), Dyer
and Nobeoka (2000)

Koskinen et al. (2003),
Hansen (2002)

Koskinen et al. (2003),
Hansen (2002)

Argote et al. (2000), Sun and
Scott (2005), Chennamaneni
and Teng (2011)

Gilbert and Cordey-Hayes

(1996), Van den Bossche et al.

(2010)
Gilbert and Cordey-Hayes

(1996), Van den Bossche et al.

(2010), Argote and Ingram
(2000)
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Keywords/Explanations

Accessibility of lessons
learned

Gathering knowledge from
employees and making it
available

Knowledge gained in field
duties and training

Accessing knowledge on
subcontractors

Accessing patents and
literature databases

Routing to in-house solutions

Retaining of skill database

GENERAL - Retaining
Knowledge
Motivating to document
knowledge

Trusting environment for
sharing knowledge

Having the motivation to
share tacit knowledge

Having the motivation to
share knowledge with the
team

Having the motivation to
share knowledge with the
project stakeholders
Having the motivation to
share knowledge between
teams

Brainstorming

Confidence in submitting
proposals

Giving feedback



Table 2 (continued)

Variable Group Relevant Literature Keywords/Explanations
Levin and Cross (2004), Li Creating a trusted
Transferring (2005), Holste and Fields environment
Knowledge (2010), Sankowska (2013)
GENERAL - Transferring
Knowledge
Lin et al. (2016), Meso and The efficiency of the
Smith (2000), Alavi and management information
Leidner (1999) system
Saad et al. (2005), Chandran Awareness of existing
Knowledge and Raman (2009) management information
Management system
De Long and Fahey (2000) Absence of bureaucratic
barriers
GENERAL - Knowledge
Management

Cabrera and Cabrera (2002) Superior identity of the
company (Personal)

Cabrera and Cabrera (2002) Superior identity of the
company (General)

Organizational

- Focusing on learning
Learning

Sure et al. (2000) Identifying the future skills
needs of staff

Bossche et al. (2010) Training support

The selection of questionnaire type and its advantages are remarked in Section 3.3.
The first research question seeks drivers and barriers for organizational learning in the
defense industry company. Because a Likert-Scale questionnaire can gather the
factors, questions are prepared systematically in this way. “9 Steps Involved in the
Development of a Questionnaire” of Crawford (1997) is used to design the

questionnaire as a whole, as given in Appendix B.

For Quantitative Analysis of the thesis, demographic analysis for the participants of

the questionnaire and the interview is presented in Section 4.1. Descriptive statistics

of survey questions were given to conduct a comprehensive analysis, and the averages

were interpreted in this context. The section where the statistics that stand out

according to the categories of variables are highlighted continues with the verification

section. As a tool of validation, the 3-scale results for each participant are derived by
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downing the "Agree" and "Strongly Agree" options to "Agree" and by downing the
"Disagree” and "Strongly Disagree™ options to "Disagree”. The distribution of the
percentages of the participants to the questions according to the derived results is

examined, and their compatibility with the descriptive table is evaluated.

The Semi-Structured Interview section is to find the answer to the second research
question: How to make organizational learning more efficient in the defense
industry? The question is generated as complementary to the first question, but having
its answers from the same method with the previous research question is not possible.
Therefore, a semi-structured interview is decided to reach answers by consideration of
the advantages Harrell et al. (2009) defined. Questions are then designed with
following the rules that Harrell (2009) suggested. Interviewing is a challenging method
to use because the execution phase after designing the questions is as critical as
designing. To execute a useful interview section, we adhere to six fundamental rules
of Dillon et al. (1994)

Within the scope of qualitative analysis, two separate studies were performed. First,
open-ended questions are analyzed by coding and grouping into more general
concepts. Second, interview outputs are exgmined. The common questions in the
interview are examined from a broad perspective. Particular questions prepared for
interview groups are analyzed separately in order to make comparisons with external

situations.

In Strategy Recommendations Part, strategies to improve the efficiency of
organizational learning performance of the company are proposed. Drivers and
barriers to organizational learning of the company were taken into consideration

during the strategy-making stages.
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CHAPTER 4

ANALYSIS

The research consists of two main phases conducted to different attendees. First, the
questionnaire that has both Likert-scale and open-ended questions is carried out.

Second, semi-structured interviews are applied.

As stated before, Likert-scale questions are analyzed to have a comprehensive
assessment of the current situation of the company in organizational learning.
Afterwards, open-ended questions and interviews are analyzed for having more

detailed arguments.

A return of 100 people is obtained from the questionnaire forms distributed to 140

people with a 71.4% response rate.

4.1 Quantitative Analysis

4.1.1 Demographic Analysis

As a result of Chapter 3, a 46-variable survey that each variable has its own question
is generated conducted to R&D Engineers. (Appendix B). The demographic analysis

of the respondents is given in Table 3.

The questionnaire is distributed to five departments that perform intense R&D
activities. The respondents are R&D engineers (including both physicists and chemists
that work as engineers). Since there is no selected group, except R&D engineers,
respondents' demographic structures give insights about the human resources profile

of related departments.

The fact that the industry has a high male population is also seen in the research: 16.0%

of respondents are female. Only 20.0% of engineers has just a Bachelor’s Degree and
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aren’t studying any graduate program. 13.0% of them have already a Ph.D., and 13.0%
more are studying it. Potentially, 80.0% of respondents will have a graduate degree.
61.0% of respondents are younger than 35 years old, and only 7.0% of respondents
older than 45. Almost half of the participants are Electrical and Electronics Engineers:
48.0%. 12.0% of participants graduated in Physics and Chemistry.

The highest rate in the title category belongs to Engineer A with 22.0%. 37.0% of
respondents are Engineers E and F who can be called experienced engineers. The rate
of the participants working in the current firm for less than one year is 11.0%. 67.0%
of the respondents are working for the company one to ten years, and only 4.0% of
them are working for the company for over 20 years.

In the category of total experience, 4.0% of participants have professional experience
for less than one year. 77.0% of respondents have experience as a professional for one

to fifteen years.

As we mentioned, the questionnaire distributed to five departments, and all of them
have a different number of workers. 39% of participants are working for Department
A. Rate of respondents working for Departments of B, C, D, and E are 15.0%, 18.0%,
15.0%, and 13.0% respectively.

We conducted interviews with ten R&D Engineers categorized by experience types.
Four of these types represent experienced engineers, and one of them represents
inexperienced/semi-experienced as given in Table 4. We have rated the employees

who worked for more than ten years, as experienced.
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Table 3: Demographic Analysis of Respondents of Questionnaire

_ _ Distribution Percentage

Gender Female 16 16.0%
Male 84 84.0%

Bachelor's Degree 20 20.0%

Education Master's Student 16 16.0%
Level Master's Degree 38 38.0%
Ph.D. Student 13 13.0%

_ Ph.D. 13 13.0%
| Under 25 7 7.0%
Age 25-34 54 54.0%
35-44 32 32.0%

45 and Older 7 7.0%

Aerospace Engineering 7 7.0%

Physics 10 10.0%

;0@ Electrical and Electronics Engineering 48 48.0%
€ =hllEl Mechanical Engineering 23 23.0%
Metallurgical and Materials Engineering 10 10.0%

Chemistry 2 2.0%

Engineer A 22 22.0%

Engineer B 7 7.0%

Title Engineer C 17 17.0%
Engineer D 17 17.0%

Engineer E 21 21.0%

Engineer F 16 16.0%

Less than 1 year 11 11.0%

. 1-5 years 88 33.0%
ixgirr'ﬁé'ﬁf 6-10 years 34 34.0%
Firm 11-15 years 11 11.0%
16-20 years 7 7.0%

More than 20 years 4 4.0%

Less than 1 year 4 4.0%

1-5 years 25 25.0%

Total 6-10 years 31 31.0%
Experience  11-15 years 21 21.0%
16-20 years 11 11.0%

More than 20 years 8 8.0%

Department A 15 15.0%

Department B 18 18.0%

Bleeriginlce Department C 39 39.0%
Department D 15 15.0%

Department E 13 13.0%
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Table 4: Profile of Interviewees

Experience Tvoe Definition Total Number of No. of
Type yp Experience Interviewees Interviewee

1 Experienced and worked >10 years 2 1-2
in another company

2 Experienced and worked >10 years 2 3-4
in the academy

3 Experienced and lived in >10 years 2 5-6
abroad

4 Experienced and worked >10 years 2 7-8
only in the current
company

5 Inexperienced/semi- <10 years 2 9-10

experienced

4.1.2 Definition of Variables for Quantitative Analysis

As described in Chapter 3, 46 variables were generated in the line of literature about
organizational learning and knowledge. All variables have a positive impact on their
variables group theoretically. The relation between literature and variable definitions
and variable groups was given in Table 2. The variables with their questions are

described in the questionnaire in Table 5.

For having useful and meaningful variable names, numbers are designated after

abbreviated variable names based on the following mapping:
CK - Current Knowledge

KC - Knowledge Creation

RK - Retaining Knowledge

TK - Transferring Knowledge

KM- Knowledge Management

OL - Organizational Learning
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Table 5: Definitions of the Drivers and Barriers of Organizational Learning

Vgrlable Variable Definition Question
roup
Use of 1- Intensively, I use the knowledge I acquired
CK-1 undergraduate in my undergraduate studies in my business
knowledge life
S
S Use of graduate 2- Intensively, | use the knowledge I acquired
2 CK-2 - o - )
= knowledge in my graduate studies in my business life
o
g
§ 3- | use the knowledge that | acquired from
= CK-3 Previous experience the company or university that | worked
8 before my current company
4- Generally, I use the information that |
CK- GENERAL - acquired outside the company (before or
General  Existing knowledge during my work) intensively in my business
life
LRI P 5- Career courses that | attend through my
NG company training, company, increase my knowledge
career training pany, y 9
Learning from Self- .
KC-2 funded R&D 6 Self-funded R&D projects that | work
) increase my knowledge
projects
S Learning from
= KC-3 Contrac?ual R&D 7- Contractual R&D projects that | work
o . increase my knowledge
5 projects
(]
(@]
8
= KC-4 Learning from 8- Technical discussions with my teammates
o - -
e teammates increase my knowledge
X
Learning from 9- Conferences | attended increased my
KC-5
conferences knowledge
Learning from 10- Studies with local / international
KC-6 advisors, university  consultants and / or university teachers
teachers increase my knowledge
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Table 5 (continued)

Vérlable Variable Definition Question
roup
Learni 11- Works with subcontractors (given
earning from .
KC-7 package works) (excluding consultancy
subcontractors o
service) increases my knowledge
Learning from in- .
KC-8 house technical 12-The current technical reports of my
company increase my knowledge
reports
Learning from . . .
KC-9 project review and ;Lri;repggéer%t rle;\rlllc()avv:l:gdeprogress meetings
progress meetings y g
S Learning from
= KC-10  patents and literature _14— My patent research and literature searches
o ; increase my knowledge
) reviews
(3]
(@]
2
= Learning from 15- My company cooperates with different
3 KC-11 . J
§ collaboration organizations to meet common needs
Learning 16- In my company, employees see problems
KC-12 . .
opportunity at work as an opportunity to learn
Learning with 17- In my company, employees listen to the
KC-13 listening for opinions of others before presenting their
opinions of others  ideas
KC- GENERAL - 43- Overall | find my company's knowledge
Knowledge . o
General . creation ability successful
Creation
Accessibility of 19- My company makes learned lessons
o RK-1 4
=S lessons learned accessible to all employees
c B
% § Gathering
X v knowledge from 21- My company has all the technical
RK-2 . .
employees and knowledge | have and keeps it available
making it available
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Variable

Group

Variable

Table 5 (continued)

Definition

Knowledge gained

Question

22- The information acquired in the tasks and

knowledge with the
team

RK-3 in field dutiesand  trainings are completely transferred to the
training company so that they can be used
Accessing 24- 1 have full access to the knowledge
RK-4 knowledge on generated by the subcontractors (knowledge
subcontractors on the subcontractor)
(]
s Accessing patents 25- My company gives me easy access to
1;’ RK-5 and literature patents and literature databases around the
e databases world
XY
g
= RK Routing to in-house  26- My company encourages employees to
‘= -6 . - - .
b solutions seek in-house answers while solving problems
4
Retaining of skill 42- My company maintains an up-to-date
RK-7 .
database database of employee skills
RK- SEN.ERAL i 44- Overall I find my company's ability to
etaining -
General retain knowledge successful
Knowledge
Motivating to 27- My company .prov;des appropriate
TK-1 document motivating co[ldltlons or_dp(_:umentmg_ _
knowledae information (time, accessibility, appreciation
g etc.)
(6]
(@]
3 Trusting 28- | feel a trust environment where | can
% TK-2 environment for share my technical knowledge comfortably
§ sharing knowledge  within the company
(@]
£ ina th
= Having the _ . .
3 TK-3 motivation to share 29 _ Employees are motivated to share their
@ . tacit knowledge
S tacit knowledge
= .
Having the
TK-4 motivation to share  30- | have enough motivation for the strong

flow of information within the team
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Variable

Group

Variable

Table 5 (continued)

Definition

Question

bureaucratic barriers

Hav_lng _the 31- | have enough motivation for a strong
motivation to share : . .
TK-5 . flow of information between project
knowledge with the
- stakeholders
project stakeholders
Having the
TK-6 motivation to share  32- | have enough motivation for a strong
knowledge between flow of information between teams
teams
33- In my company, there are activities where
) TK-7 Brainstorming employees from different experience and
2 expertise come together and produce ideas.
=
2 34- In my company, there is a culture of
X Confidence in meeting where employees can make
o TK-8 o 4 i . )
is submitting proposals suggestions without any experience or title
= differences
G
C
< . 35- In my company, employees give open and
= LIS Eling ireelarl honest feedback to each other
Creating a trusted 36- In my company, employees spend time
TK-10 - .
environment with each other to create trust
TK- _(? SNSRa S 45- Overall I find my company's knowledge
ransferring L
General transfer ability successful
Knowledge
The efficiency of the 18- My company enables employees to get
= KM-1 management the information they need quickly and easily
g information system  anytime
(5]
(@]
©
S Av_va.reness s 20- Company employees are aware of the use
= KM-2 existing of the existing management information
@ management
> . - system
S information system
E
< _ .
V. KM-3 Absence of 23- 1 do not face bureaucratic obstacles to

access internal knowledge
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Variable

Group

Variable

Table 5 (continued)

Definition

Question

» €T
o) O
32 aE.J KM- CIEN=RAL - 46- Overall | think my company's
==y Knowledge b
& 8 General M knowledge management ability successful
(= anagement
=
Superior identity of ~ 37- | adopt the superior identity of the
OL-1 the company company and | feel committed to the
(Personal) company
Superior identity of ~ 38- I think that employees generally adopt the
> OL-2 the company company's superior identity and are
I= (General) committed to the company
S
-
TCG OL-3 Focusing on 39- | think my company has a learning-
2 learning oriented structure rather than performance
S
5
> Identifying the .
= i - 40- In my company, employees determine the
© ol Uikl 88 EE0S ©F skills they need for future work
staff
OL5 Training support 41- My company supports the training

demands of its employees
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Table 6: Question-Type Mapping for Questionnaire

Question Type

Variable Group

Usage of External Knowledge Current Knowledge

Knowledge-Enhancing

Company-Related

Employee-Related

General Evaluation

Knowledge Creation

Knowledge Creation

Retaining Knowledge

Transferring Knowledge

Knowledge Management

Organizational Learning

Knowledge Management

Transferring Knowledge

Organizational Learning

Current Knowledge
Knowledge Creation
Retaining Knowledge
Transferring Knowledge
Knowledge Management
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Variable
CK-1

CK-2

CK-3

KC-1

KC-2

KC-3

KC-4

KC-5

KC-6

KC-7

KC-8

KC-9
KC-10
KC-11
RK-1

RK-2

RK-3

RK-4

RK-5

RK-6

RK-7

TK-1

TK-7

TK-8

KM-1
KM-3
OL-3

OL-5

KM-2
KC-12
KC-13
TK-2

TK-3

TK-4

TK-5

TK-6

TK-9
TK-10
OL-1

OL-2

OL-4
CK-General
KC-General
RK-General
TK-General
KM-General



4.1.3 Descriptive Analysis

Table 7 gives descriptive statistics of the questionnaire result. All variables in Current
Knowledge have means greater than 3,50. This indicates that engineers are carrying
their knowledge from outside factors of the company. Especially employees who have
experience in graduate studies (CK-2) and/or different companies (CK-3) use their
external knowledge in the current company. There are two main reasons for this result;
first, employees start graduate programs after they work in the sector, and they
specialize in their area, academically. Second, the company prefers the employees who

have worked in the sector or in the field about their R&D activities.

In the Knowledge Creation Group, all variables’ means are greater than 3,00, which is
called the neutral point. Among all variables in the questionnaire, this is the group that
has some variables' means greater than 4,00. Creating knowledge from technical
discussions with teammates (KC-4) has the highest mean of the study. Because
learning from interaction with teammates is one of the most efficient ways to create
tacit knowledge, this result is not surprising. (Barrett et al., 2013) (Kong et al., 2012)
As shown in results, conferences are one of the influential knowledge sources for R&D
engineers (KC-5). In general, engineers attend conferences that they related to, and
most of these meetings present advanced knowledge in an area. As a matter of course,
R&D workers face many different problems for not only themselves but also for the
team. At those moments, engineers need to find solutions and alternative ways to
achieve their goals. According to survey results, patent and literature review is one of
the common ways to reach knowledge to find solutions for the R&D Engineers (KC-
10). As in many areas of lifetime, "learning by doing" is an essential method for
gaining knowledge in R&D activities as well. The primary purpose of the employment
of R&D engineers is to conduct R&D projects of the company. There are two types of
R&D projects: Self-funded and Contractual. Both variables’ means of Learning from
Self-funded (KC-2) and Contractual (KC-3) projects are greater than 4,10. Self-funded
projects are slightly higher because the time limitation of the Contractual projects can
make R&D Engineers respond faster so that some learning opportunities can be missed
to solve the problem in time. Learning from advisors, university teachers, (KC-6), and

collaboration (KC-11) with different organizations are other high rated knowledge
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creation sources as the questionnaire results. Similar to the answers in the group,
respondents have positive opinions about the company's ability to create knowledge.
(KC-General)

Five of eight means of variables in Retaning Knowledge Group is less than 3,00. As
supportively to KC-10, employees are satisfied with the company's facilitation to
access patents and literature databases (RK-5). According to the survey, the
respondents think that the company does not make learned lessons accessible to all
employees (RK-1). This result shows that workers suffer from finding the solution to
a problem experienced before. The lowest mean among the answers belongs to the
variable about maintaining an up-to-date database of employee skills (RK-7). For
preventing unnecessary time consumption and duplicated jobs, it is essential to know
"who knows what" in organizations. (Lundvall & Johnson, 1994) Although the general
question about retaining knowledge has a mean slightly below 3,00, it is the closest
mean to the neutral point (RK-General). Thus, we can say that there is a hesitation in

employees about the company's ability of the Retaining Knowledge.

In the Transferring Knowledge Group, it is notable that different means of variables
between similar questions. The highest mean of the variable belongs to "having the
motivation to share knowledge with the team" (TK-4). "Motivation to share knowledge
between teams" (TK-6) follows the TK-4, and to share between project stakeholders
(TK-5) is the last among similar questions. The result shows that devotion to the team
is higher than the projects. Transferring knowledge is mainly about personal
interactions, and the result supports this phenomenon because team members are
spending more time to enable knowledge trade with each other. One of the variables
that have a mean less than the neutral point is brainstorming (TK-7). Respondents think
that there are no sufficient systematic brainstorming meetings that gather the different
levels of experienced employees. Motivating to document knowledge (TK-1) has the
lowest mean among variables in the group. When considered that this question is
related to providing appropriate motivating conditions (time, accessibility,
appreciation) for documenting technical knowledge, respondents anticipate better
conditions. Because it is the lowest mean in the general questions, the ability of the

company to Transferring Knowledge can be considered insufficient (TK-General).
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The Knowledge Management Group is one of the low rated parts of the questionnaire.
Although respondents admit that the company enables employees to get the
information they need quickly (KM-1), they claim that the company fails to make
employees aware of existing MIS (KM-2). The definition of this discrepancy is that
the company has a capable MIS but not systematically informs the employees about
what it is capable of in detail. Most of the employees think that they face bureaucratic
barriers to access the required knowledge (KM-3). The notion of the defense industry
can be an argument in this situation because of classified information. However, it
obstructs to access the required knowledge. In general, the Knowledge Management
ability of the company is not found successful (KM-General).

As the last group, Organizational Learning has high rates for its variables. Superior
identity of the company is asked in two different versions; the first question is asked
respondents for themselves, whether they adopt the superior identity of the company
and they feel committed to the company (OL-1). And then the same question for other
employees of the company (OL-2). As a result, OL-1 is notably higher than OL-2.
Respondents think that they are more committed to the company than others. Due to
the high rate of "Training support” (OL-5), we can conclude that supporting the
training demands of employees is appreciated. The only variable that has a mean below
the neutral point is focusing on learning (OL-3). Respondents have clear thoughts that

the company has a performance-oriented structure rather than learning.

Table 7: Descriptive Statistics of Variables

Valid Missing Mean Mode Median Std. Minimum Maximum
Deviation
CK-1 100 0 3.63 4 4.00 .981 1 5
CK-2 80 20 3.83 4 4.00 1.156 1 5
CK-3 50 50 3.82 5 4.00 1.155 1 5
CK- 100 0 352 4 4.00 1.059 1 5
General

KC-1 87 13 3.64 4 4.00 1.248 1 5
KC-2 93 7 422 5 4.00 .858 2 5
KC-3 91 9 419 5 4.00 .930 1 5
KC-4 100 0 4.41 5 5.00 .805 1 5
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Table 7 (continued)

Valid Missing Mean Mode Median Std. Minimum Maximum
Deviation

KC-5 87 13 4.25 4 4.00 852 1 5
KC-6 78 22 413 4 4.00 873 1 5
KC-7 75 25 339 3 3.00 1126 1 5
KC-8 100 0 337 3 3.00 981 1 5
KC-9 100 0 343 4 4.00 1075 1 5
KC-10 100 0 432 5 4.00 777 2 5
KC-11 100 0 4.03 4 4.00 771 2 5
KC-12 100 0 324 3 3.00 976 1 5
KC-13 100 0 332 3 3.00 984 1 5
KC-General 100 0 345 4 4.00 957 1 5
RK-1 100 0 270 3 3.00 1040 1 5
RK-2 100 0 294 3 3.00 1108 1 5
RK-3 100 0 286 3 3.00 1110 1 5
RK-4 71 29 3.06 3 3.00 1068 1 5
RK-5 100 0 382 4 4.00 869 1 5
RK-6 100 0 339 4 4.00 863 1 5
RK-7 100 0 250 3 3.00 905 1 4
RK-General 100 0 297 3 3.00 1068 1 5
TK-1 100 0 258 2 2.50 1093 1 5
TK-2 100 0 351 4 4.00 1078 1 5
TK-3 100 0 3.00 3 3.00 1092 1 5
TK-4 100 0 383 4 4.00 1025 1 5
TK-5 100 0 353 4 4.00 1039 1 5
TK-6 100 0 363 4 4.00 1031 1 5
TK-7 100 0 293 2 3.00 1217 1 5
TK-8 100 0 332 4 3.00 1118 1 5
TK-9 100 0 3.03 3 3.00 1218 1 5
TK-10 100 0 334 4 3.00 9%6 1 5
TK-General 100 0 2.86 3 3.00 1.035 1 5
KM-1 100 0 320 4 3.00 1082 1 5
KM-2 100 0 280 3 3.00 90 1 5
KM-3 100 0 276 3 3.00 986 1 5
KM-General 100 0 288 3 3.00 98 1 5
OL-1 100 0 382 4 4.00 1009 1 5
OoL-2 100 0 336 4 3.00 948 1 5
OL-3 100 0 266 3 3.00 1037 1 5
OL-4 100 0 321 3 3.00 %7 1 5
OL-5 100 0 3.43 4 4.00 1.037 1 5
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4.1.4 Validation of the Questionnaire

As described in Section 3.4, the differences between the choices of the Likert-scaled
questions for the participants may be at different levels. For example, the difference
between "Agree" and "Neutral” may be much more or less than the difference between
"Agree" and "Strongly Agree". To increase the reliability of the study, a table is
prepared for verification purposes by combining the "disagree” with the "strongly
disagree”, then "agree" with "strongly agree". Percentages of “Neutral”, “Disagree”
and “Agree” are given in Table 8. To show the differences more clearly, the difference

between the “Agrees” and the “Disagree” is presented in a separate column.

Alike to the predecessor table, the high agree rate of the questions prepared in the
category of Knowledge Creation is remarkable. The six questions with the highest rate
of Agrees are also the “Knowledge-Enhancer” type. RK-1, RK-3, TK-1, TK-7, and
OL-3 are the variables that the rates of Neutral are the superiors, and all these variables
are “Company-Related” type questions. Similarly, four out of the five highest rates of

Disagreed answers are among “Company-Related” types.

The Mean column in Table 7 and the Differences column in Table 8 were compared,
and the difference was expected to be positive for the variables above the average of
3.00. Among all the questions, three of them gave different results with Table 7. The
differences in KC-12 and RK-4 are respectively -4.00% and -11.3%; however, the
means of them were above 3.00. Additionally, the positive difference of the TK-7
contradicts the average of less than 2.00. It is observed that two tables are compatible

for all other variables.

Table 8: Percentages of Combined Results of the Questionnaire

Variable Vali Missing % of Neutral % of Disagree % of Agree Difference
o] and Strongly and Strongly
Disagree Agree
CK-1 100 0 16.0% 19.0% 65.0% 46.0%
CK-2 80 20 17.5% 12.5% 70.0% 57.5%
CK-3 50 50 16.0% 16.0% 68.0% 52.0%
CK- 100 0 18.0% 22.0% 60.0% 38.0%
General
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Table 8 (continued)

Variable Valid Missing % of Neutral % of Disagree % of Agree Difference
and Strongly and Strongly
Disagree Agree
KC-1 87 13 19.5% 18.4% 62.1% 43.7%
KC-2 93 6.5% 8.6% 84.9% 76.3%
KC-3 91 7.7% 8.8% 83.5% 74.7%
KC-4 100 3.0% 8.0% 89.0% 81.0%
KC-5 87 13 4.6% 5.7% 89.7% 83.9%
KC-6 78 22 5.1% 12.8% 82.1% 69.2%
KC-7 75 25 18.7% 36.0% 45.3% 9.3%
KC-8 100 0 15.0% 39.0% 46.0% 7.0%
KC-9 100 0 20.0% 27.0% 53.0% 26.0%
KC-10 100 0 3.0% 10.0% 87.0% 77.0%
KC-11 100 0 2.0% 22.0% 76.0% 54.0%
KC-12 100 0 20.0% 42.0% 38.0% -4.0%
KC-13 100 0 19.0% 36.0% 45.0% 9.0%
KC-General 100 0 16.0% 28.0% 56.0% 28.0%
RK-1 100 0 41.0% 35.0% 24.0% -11.0%
RK-2 100 0 32.0% 35.0% 33.0% -2.0%
RK-3 100 0 36.0% 33.0% 31.0% -2.0%
RK-4 71 29 26.8% 42.3% 31.0% -11.3%
RK-5 100 0 8.0% 21.0% 71.0% 50.0%
RK-6 100 0 14.0% 35.0% 51.0% 16.0%
RK-7 100 0 44.0% 45.0% 11.0% -34.0%
RK-General 100 0 30.0% 35.0% 35.0% 0.0%
TK-1 100 0 50.0% 30.0% 20.0% -10.0%
TK-2 100 0 17.0% 22.0% 61.0% 39.0%
TK-3 100 0 33.0% 33.0% 34.0% 1.0%
TK-4 100 0 11.0% 17.0% 72.0% 55.0%
TK-5 100 0 16.0% 25.0% 59.0% 34.0%
TK-6 100 0 13.0% 24.0% 63.0% 39.0%
TK-7 100 0 41.0% 25.0% 34.0% 9.0%
TK-8 100 0 21.0% 32.0% 47.0% 15.0%
TK-9 100 0 31.0% 34.0% 35.0% 1.0%
TK-10 100 0 21.0% 31.0% 48.0% 17.0%
TK-General 100 0 35.0% 37.0% 28.0% -9.0%
KM-1 100 0 26.0% 31.0% 43.0% 12.0%
KM-2 100 0 35.0% 44.0% 21.0% -23.0%
KM-3 100 0 37.0% 40.0% 23.0% -17.0%
KM-General 100 0 34.0% 39.0% 27.0% -12.0%
OL-1 100 0 10.0% 19.0% 71.0% 52.0%
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Table 8 (continued)

Variable Valid Missing % of Neutral % of Disagree % of Agree Difference
and Strongly and Strongly
Disagree Agree
OL-2 100 0 17.0% 34.0% 49.0% 15.0%
OL-3 100 0 43.0% 36.0% 21.0% -15.0%
OL-4 100 0 20.0% 39.0% 41.0% 2.0%
OL-5 100 0 18.0% 26.0% 56.0% 30.0%

4.2 Qualitative Analysis

4.2.1 Open-Ended Questions

The questionnaire form has two-part; Part A includes Likert-scale questions, while

Part B comprises open-ended questions (Appendix B).

As stated in Section 3.3, open-ended questions are designed to overcome the following

disadvantages of closed questions:
e Questions prevent respondents from expressing their ideas,
e Questions can be new for respondents, so that they did not consider it before.

Part B has five different questions to figure out the organizational learning structure

and to gather the opinions of employees.

Question 1 - What applications should be initiated for the development of the

learning processes of the organization? (Organizational Learning)

57 of respondents answered the first question. the five most common answers to
enhance organizational learning is given in Table 9. 18 of 57 employees states that
“Documenting should be encouraged”, and it makes the answer the most popular
suggestion. This suggestion involves that the organization should prepare a suitable
environment to make documenting the primary goal for employees. Some incentives
can be given to those who provide regular technical documents after their R&D

activities, and continuous documentation should be examined and expected for all
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employees. Additionally, writing technical reports can be evaluated as a performance

measurement.

The second most common answer to enhance organizational learning is
“Systematization of the training process”, with ten responses. Employees should not
be drivers of finding educations, detecting a deficiency of social skills of teams or
training to become a system player. Instead of that, the organization has to prepare a
comprehensive training system focusing on both the technical and social skills of

employees by considering organizational culture and vision.

Table 9: The Five Most Common Answers to Enhance Organizational Learning

Number of

Actions to Enhance Organizational Learning ANSWErS Percentage
Documenting should be encouraged 18 31.6%
Systematization of the training process 11 19.3%
Creating a learning road map and knowledge taxonomy 3 5.3%
Working with international consultants 3 5.3%
Recording of the lessons learned 3 5.3%

Three of the remaining answers have three responses for each. “Creating a learning
road map and knowledge taxonomy” is the next common answer to the first question.
Respondents claim that R&D works have a complex structure; therefore, engineers can
miss the learning needs while they are trying to solve technical problems. A learning
road map may help both the engineers who are struggling with R&D activities in
technical knowledge and the organization itself to improve the quality of human
resources. Besides, it might help have rational plans in the technological development

of the company.

Another suggestion is "Working with international consultants”. This method is
suggested as one of the easiest ways to acquire technical knowledge. Advance
scientific or technological experts can transfer target-oriented knowledge with

presenting on-the-job. By using consultants, organizations can gain new know-how
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and transform the experience into the practice in the applications with minimal extra
effort.

The last but not least answer is “Recording the lessons learned”. The organization
experiences limitless and different kinds of issues each day. These issues can be in the
areas of administrative, technical, and communication, but irrespective of areas, most
of them are not recorded. Employees generally learn issues considered critical, but the
knowledge held by persons may not be useful for the organization in the long run.
Especially, the recording of negative experiences can prevent huge losses of time. For
instance, answers to “How did the company have problems with which company?”,
“What methods have engineers failed?”, and “Which companies' materials are more

qualified?” "can prevent unnecessary waste of time.

As shown in Figure 10, 33.3% of those responding to this question offer solutions that
are different from the actions mentioned above. The answers received less popular
support are the following:

e Increasing private education budgets for employees,

e Presenting processes to all employees in an explanatory way,
e Participating in more training and seminars,

e Encouraging to write publications,

e Evaluation of learning after each project,

e Recording technical meetings outputs,

¢ Increasing University-Industry cooperation,

o Benefiting from collective expertise in the company,

e Transferring of experts from all over the world within the scope of the
technologies that need to be acquired,

e Managers should receive useful feedback on technical issues,
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e Evaluating the technical and management skills of the managers objectively,

and preparing necessary training plans accordingly,

e Assigning knowledge flow supervisors before projects, and organizing the

process of flow.

B Documenting should be encouraged
B Systematization of the training process
m Creating a learning road map and
knowledge taxonomy
Recording of the lessons learned

W Working with international consultants

H Other

Figure 10: Percentage of Answers to Enhance Organizational Learning

Question 2 - What kind of processes should be implemented for the

development of personnel learning? (Private Learning)

Eighty-four of employees responded to the second question that tries to figure out the
methods to enhance private learning. Table 10 presents the five most common answers
to enhance private learning. According to responses, “Increasing number and quality
of training” is the most crucial action to improve private learning. Within this answer,
engineers suggest building more target-oriented training while increasing diversity.
They offered a changeover of the education system that selection, presentation

methods, and storage of courses need to be re-evaluated.

The next popular suggestion is that “Employees should become trainers”. Based on
this idea, experienced engineers can quickly transfer the tacit knowledge, rules of
thumb, lessons learned to team members who can practice by mentorships of trainers.
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As a generally accepted phenomenon, the knowledge that needs to be taught to
someone else can be better absorbed. If the system directs employees to become

trainers, the recognition of the value of the knowledge will be increased.

Table 10: The Five Most Common Answers to Enhance Private Learning

Number of

Actions to Enhance Private Learning ANSWers Percentage
Increasing number and quality of training 32 38.1%
Employees should become trainers 18 21.4%
Private education plan 14 16.7%
Private orientation trainings for beginners 5 6.0%
Increasing brainstorming events 4 4.8%

“Private education plan” is also one of the popular answers. Employees want to plan
their personal development with the help of the company. These plans should include

the technical and administrative trainings.

Responders of the "Private orientation trainings for beginners" claimed that the earlier
employees' working awareness increases, the better their learning skills develop. If the
employees are informed early about the company culture, working methods, future
studies, and the information that will be needed, it will be easier for them to position

themselves in the company and start progressing.

The fifth of the most common answer to enhance private learning is “Increasing
brainstorming events”. The fact that employees with different experiences and
knowledge come together to find solutions to problems will give participants the
ability to think differently and enable them to learn continuously. They state that if
brainstorming activities become widespread and the routine of the company, a tool is

provided to keep employees' learning desires alive.

As shown in Figure 11, the rest of the answers cover 13.1% of the solution suggested

as follows:
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e Assigning the right person to the right job,

e Stress-free working environment,

e Camera-recorded courses by employees,

e Supporting more to staff in graduate education,
e University courses for basic sciences,

e Separation of management and technical career paths and subjecting people to
specialized training according to the road they will follow,

e Providing on-the-job trainings.

M Increasing number and quality

of training
B Employees should become

trainers
M Private education plan

Private orientation trainings
for beginners
H Increasing brainstorming

events
M Other

Figure 11: Percentage of Answers to Enhance Private Learning

Question 3 - What can be done to make knowledge sharing more functional in

the organization?

As in the previous question, the number of respondents is 84. Among all open-ended
questions, “Easily accessible and useful electronic library” was the most popular
answer as seen in Table 11. Nearly half of the employees think that comprehensive
solutions in this direction can increase knowledge transfer. The main solutions
proposed in this context are to provide a platform with a good user interface, up-to-
date information, practical, technical and administrative training documents, and to
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prepare content for all levels with different tools. The essential feature of the electronic
library to be created should be easily accessible. It is thought that the platform, which
will enable the company to quickly upload the lessons learned and make them
accessible for those concerned, will make the transfer of knowledge on technical and

administrative matters more beneficial.

Another answer that the engineers offer intensively is "Special meetings for knowledge
transfer". Engineers think that having regular meetings to share periodic developments
between teams who execute similar technical works increase knowledge transfer,
claim that strengthening of communication between groups will be an essential

development in this direction.

Table 11: The Five Most Common Answers to Make Knowledge Transfer More Functional

Actions to make knowledge sharing more functional in ~ Number of

the company Answers Percentage
Easily accessible and useful electronic library 37 44.0%
Special meetings for knowledge transfer 16 19.0%
Organizing technical workshops within the company 9 10.7%
Online discussion platform 5 7.1%
Know-Who database 4 6.0%

The employees who argue that the technical depth of the company is sufficient,
indicate that the internal activities will have a positive effect on the transfer of
information. The solution they propose in this context: "Organizing technical
workshops within the company”. Organizing a workshop in which different teams,
departments, and sectors dealing with similar issues can share lessons learned will
increase the speed of finding solutions for employees. The event may include seminars
about state of the art developments and benchmarking studies. Creating an
environment where professors, experts, experienced and inexperienced staff meet

regularly will increase the flow of information.
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Engineers evaluate communication as the cornerstone of knowledge transfer. Creating
an online discussion platform by taking advantage of the technology can also be a valid
method for efficient knowledge transfer. In this context, the "Online discussion
platform™ has been one of the five most common responses. Regular use of a
discussion platform where the staff can write down their problems and search for
answers and solutions to the difficulties experienced before will increase the

knowledge mobility.

Engineers believe that not knowing “who knows what” and hence not being aware of
what can be learned from whom, may make the transfer of knowledge ambiguous. So,
they express that establishing the "Know-Who database" will make knowledge transfer

more functional.

M Easily accessible and useful electronic
library

M Special meetings for knowledge transfer
m Organizing technical workshops within
the company
Online discussion platform

B Know-Who database

M Other

Figure 12: Percentage of Answers to Make Knowledge Sharing More Functional

Also as shown in Figure 12, other suggestions for actions to make knowledge sharing

more functional in the company generate 13.1% of the total.
e Evaluation of technical documents by teams,

e Joint studies can be carried out on issues requiring similar expertise in different

departments within the company,

e Mandatory presentations after conferences, workshops, and training
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e Clarification of job descriptions,
e Removal of unnecessary confidentiality procedures,
e The habit of referring to the information sources used.

Question 4 - What are the barriers that arise in the learning processes of the

organization? (Organizational Learning)

Fifty-nine responses were received to the question where the barriers in learning
processes in the company were questioned. The most frequently mentioned barrier was
the "Lack of efficiency in storing knowledge" as can be seen in Table 12. Employees
gave comprehensive answers about the difficulty of storing information. They state
that the company does not provide employees with appropriate time and favorable
conditions to record the knowledge, and the knowledge stays with them. This situation
creates two problems; the knowledge may be forgotten over time, or it obliges them to
stay attached to an employee. Both situations have a damaging impact on

organizational learning processes.

Table 12: The Five Most Common Answers to Barriers That Arise in the Learning Processes

Barriers that arise in the learning processes of the Number of Percentage
company Answers

Lack of efficiency in storing knowledge 24 40.7%
Lack of the system that allows the transfer of tacit 7 11.7%
knowledge

Lack of communication between teams 3 5.1%
!_ack of awareness about the system to access 3 5 1%
information

Lack of analysis of employees' learning need 2 3.4%

As stated in Section 2.1, the articulation of tacit knowledge is delicate, and it is
generally expressible only through action. Engineers who have experienced this
situation have expressed that there is no system for the transfer of tacit knowledge as
being one of the problems with organizational learning. The complete transfer of tacit

knowledge, which constitutes the major part of the knowledge, may not be possible,
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but the lack of a system to facilitate the transfer of tacit knowledge is considered a

significant loss.

5.1%

11.9% W Lack of efficiency in storing
knowledge

M Lack of the system that allows the
transfer of tacit knowledge

m Lack of communication between
teams
Lack of awareness about the
system of access to information

B Lack of analysis of employees'
learning need

H Other

Figure 13: Percentage of Answers to Barriers That Arise in the Learning Processes

Parallel to the answers to the previous questions, engineers are disturbed by the lack
of communication between departments and teams. This problem can lead to many
possible solutions being disregarded and to repeat errors that another team has already
lessons learned. The loss of time due to lack of communication not only brings
financial burden to the company but also reduces opportunities for personnel to

improve themselves.

Another problem with organizational learning was described as the "Lack of awareness
about the system to access information.” The company has a system in which technical
information is installed and accessed, but because of the current working style and the
difficult accessibility of the system, employees lack awareness of access to
information. The lack of awareness of the current system may lead to disregard of

useful information.

Engineers who think that the company's inability to determine the training needs of
their staff and the lack of a learning plan adversely affect the company's learning
remark the problem as "Lack of analysis of employees' learning need".

94



As shown in Figure 13, the remaining organizational learning problems, which account

for 33.9% of the answers, are as follows:
e Lack of learning desire of managers,
e Lack of sufficient financial resources for learning,
e Unnecessary confidentiality procedures,
e Lack of learning-based processes,
e Not saving lessons learned,
e Limited contribution of technical staff to the learning environment,
e Lack of in-team teaching mechanisms,
e Lack of adopting the super identity of the company,
e Lack of knowledge about "who knows what",
e Lack of specific organization/order/control in the learning processes,
e Existence of managers who do not care about learning processes,
e Existence of departments that are not aware of each other,
e Lack of transfer of knowledge to the company,
e Lack of undertaking the failure,

e Lack of feedback to employees.
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Question 5 - What should be done to overcome the barriers that arise in the

learning processes of the organization?

Thirty-nine people proposed solutions for overcoming barriers related to
organizational learning. One out of five respondents presented the improvement of
“resource and project management” processes as a solution. Table 13 shows, the
combination of schedule and delivering pressure due to project planning errors and the
excessive workload caused by improper resource planning oblige staff to “save the
day” continuously. Engineers predicted that the solution to this problem would

improve the staff better in technical and administrative learning.

Employees argue that the solution to communication problems and improvements in
this direction will make the learning infrastructure of the company much more
efficient. Creating an environment where employees are aware of each other and can

ask technical problems without hesitation will overcome many learning barriers.

Table 13: The Five Most Common Answers to Overcome the Barriers of Organizational Learning

Action to overcome the barriers of organizational Number of
I . Percentage
earning Answers
Better project and resource management 8 20.5%
Create an environment for better communication 5 12.8%
Adopt the super identity of the company 4 10.3%
Regular feedback to employees 4 10.3%
Audits on teaching performance of experienced 3 77%

employees

Some of the engineers stated that to ensure not concealing knowledge, increasing
teamwork and sacrificing for common goals can be achieved by “adopting the superior
identity of the company”. In addition to saving the day, creating the awareness that the
company's interests are in line with the benefits of the personnel, organizational

learning can be improved by making the right plans for the future of the company.

The engineers, who argue that regular feedback should be given to the employees,

claim that the staff can improve themselves more consciously with this method.
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Making the feedback mechanism a routine in the company and providing to give
objective and constructive criticism for all personnel will make them feel valued and
motivated for their development. Engineers who proposed this solution, claim that the
lack of awareness of the employees about personal development for both technical and
administrative matters is one of the crucial learning problems in the company.

M Better project and resource
management

H Create an environment for better
communication

m Adopt the super identity of the
company
Regular feedback to employees

B Audits on teaching performance of
experienced employees
H Other

Figure 14: Percentage of Answers to Overcome the Barriers of Organizational Learning

Engineers who see it as an essential problem that experienced employees do
concentrate on just their jobs and not train the next generations, claim that “auditing
the teaching performance of experienced staff”, and applying incentives in this
direction will solve the problem. The fact that the tacit knowledge is bound to the
carrier and a severe experience will be lost in a possible separation, requires that this
information be transferred to the new personnel as much as possible. Thus, both the

development of new staff and the loss of knowledge can be prevented.

As can be seen in Figure 14, 38.5% of those who answered the last question presented

different solutions from the answers above. Other answers given are as follows:
e Training for managers on learning,
e Create learning teams with more design backgrounds,

e Know both the creator and the user of the knowledge,
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e Applications to ensure keeping the knowledge on record always,
e Audits on learning performance of employees,
e Reward employee for their technical success

e Bring together individuals with verbal and numerical backgrounds in case

studies,
e Audits on documentation performance of employees,
¢ Increasing financial resources to learning,
e Mandatory reporting of all acquired knowledge,

e Prioritizing participation in training.

4.2.2 Semi-Structured Interview Questions

As presented in Table 4, interviews were conducted by a total of ten engineers. To
have detailed and target-oriented answers, four of the interview categories are devoted
to experienced personnel. For the remaining category, interviews were held with semi-

experienced and inexperienced engineers.

The central part of the interview study consists of six main questions and four
connected questions. From the three optional questions, a question was directed to the

participants according to the characteristics of the group to which they were bound.
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1. What problems do you see regarding the learning processes of the staff?
1.1  What can be done to solve these problems?

In the first question, general problems of private learning of the engineers are
discussed. The participants presented their suggestions for the solution of these
problems within the context of the connected question. Table 14 shows summarized

answers for the first interview question.

Table 14: Summarized Answers for Question-1

No Q-1

1 Stressful work conditions Better project and resource management
2 Lack of learning flow between junior | Employees should become trainers

and senior engineers
3 Lack of wvocational orientation | Implementation of vocational training as
training, standard procedure,

Difficulties on accessing information | Establishing knowledge libraries with a
user-friendly interface

4 Non-backup of critical personnel, Assign junior engineers to support all
Lack of documentation culture critical personnel

Documents to be integrated into the
natural flow of work through the system
5 Loss of motivation due to difficult | Follow-up of continuous training of
access to information personnel and finding solutions to
knowledge needs

6 Lack of wvocational orientation | Preparation of beginning-intermediate-
training advanced checklists on vocational
training and control progress

7 Lack of defined expertise objectives, | Determining the long-term technical
Lack of focus on defining career goals | skills of juniors, and demonstrating the
capacity that they will have at that level

8 Insufficient useful knowledge | Directing design processes to learn and
creation making engineers adopt that
documentation is at the heart of the work

9 Failure to internalization of training | Preparation of vocational training with
by staff considering  different  generations

(Generation-X,Y,Z)
10 Design processes depending on | Evaluating the designed products as a
delivery pressure team and individually

99



2. What problems do you see with the organization's learning?
2.1  What can be done to solve these problems?

Within the scope of the second question, general problems in organizational learning
were questioned. The participants presented their suggestions for the solution of these
problems within the context of the connected question as given in Table 15.

Table 15: Summarized Answers for Question-2

Q-2

1 Failure to find detailed knowledge in | Categorization of the knowledge
a large ocean of information
2 Lack of access to information in | Periodic gathering of technical teams
personnel and departments, failure to | from similar disciplines

be aware of this information
3 Failure to share tacit knowledge Documenting tacit knowledge by
methods such as video

4 Failure to operate "lessons learned” | Collecting technical and administrative
effectively feedback from staff at specific
frequencies and arranging them as
available in the system

5 Inability to renew old methods on | IT should find and try modern solutions
learning on learning

6 Lack of documentation of lessons | Better integration and follow-up of
learned documentation in work process

7 Inability to prepare training plans with | Define boundaries in precision in job
the desired accuracy descriptions

8 Lack of R&D gurus working in design | Create sources of motivation to ensure
teams that experienced personnel remain in the

company

9 Lack of comprehensive awareness of | Mapping for R&D activity and

the need for knowledge knowledge

10 Inefficient learning process of juniors, | Training programs, including the
lack of awareness of transferring | company's culture, information methods,
knowledge to the company and information theory should be
prepared for the new staff
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3. What innovative applications can be initiated for the development of the

organization's learning processes?

In the context of the third question and regardless of relevant problems, it was
questioned what kind of practices could make organizational learning more effective.
Table 16 gives summaries of ideas of participants for improving organizational

learning efficiency.

Table 16: Summarized Answers for Question-3

\[o} Q-3

1 Each R&D engineer should prepare and present at least one academic
publication, patent or saturated technical report in five years

2 Assigning knowledge manager (as a new term) to each project

3 Incentives for staff who are successful in tacit knowledge sharing

4 Overcoming company blindness by rotation,
Expanding the distribution network of knowledge

5 Organizing camps to find the solutions of significant problems and to
make preparatory study for new areas of work with academicians

6 Carrying out project work in a common network, including intermediate
outputs,
Preparation of documents in the clear format

7 Presentation of technical reports and articles prepared in periodical
workshops within the company

8 Provide theoretician to guide in the design process by employing them
under fair conditions,
Create a career path for experienced personnel to become theorists

9 Routine works which are created after R&D activities should be
abandoned to spin-offs founded by the company

10 Knowledge in the organization should be followed at a high level (Chief
Knowledge Officer (CKO), Chief Learning Officer (CLO)) and policies
should be developed

101



4. What kind of applications can be initiated in the organization that can

increase knowledge creation?

The fourth question is asked to figure out which ways knowledge production can be
increased in the company. Table 17 summarizes answers for the fourth interview

question.

Table 17: Summarized Answers for Question-4

1 Dynamic technical feedback to staff

2 Customized education plan and periodic updates and evaluations

3 Preventing repeated efforts by avoiding the work of different units on the
same subject

4 Use the question of "Why?" as the main factor in solving problems

5 Financial support of knowledge production

6 Increasing the motivation of the personnel related to R&D learning

processes through practices such as incentive,
Assign the right person to the right job

7 Free R&D time and budget can be allocated to the personnel and the
outputs of their works can be collected in appropriate formats

8 Ensure the planned and focused work of the staff (Project and resource
management improvements)

9 Establishment of trial hand-on workshops where the knowledge defined
by the departments as basic knowledge can be acquired

10 Issues encountered in R&D projects and postponed solutions should be
given to the staff as homework, and the related reward system should be
established

5. What are the problems with the process of keeping the knowledge in the

organization? (Organizational Memory)
5.1  What can be done to solve these problems?

The fifth question is asked to find out general problems in knowledge retention. As it
can be seen in Table 18, the participants presented their suggestions for the solution of

these problems within the context of the connected question.
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Table 18: Summarized Answers for Question-5

\[o} Q-5 Q-51
1 Absence of “Who-knows-what” | Keeping up-to-date information of the
database personnel in the system, continuously
updating their success and technical
skills in projects in a categorized manner
2 Failure to access knowledge that has | Updating of confidentiality content on a
lost its confidentiality in-time regular basis
3 Failure to make documentation in the | Increasing corporate awareness
appropriate format
4 Lack of version management Establishing an information management
Lack of efficient information | system that can access information
management tool classified by keywords,
Documents to be integrated into the
natural flow of work through the system
5 Failure to make documentation in the | Documentation should be based on the
appropriate format knowledge transfer, not the storage of
information
6 Loss of knowledge by resignations | Check the lucidity of documents by
and changing departments experts,
Backup of critical personnel
7 Information is kept in disorganized, | Build libraries that comply with the
independent areas strategic plan and technology roadmap,
while adhering to privacy and security
concerns
8 Lack of knowledge of how to access | Raising awareness through in-service
existing sources of information training,
Define in-house, in-department and in-
team training
9 Lack of easily accessible and useful | Check the lucidity and usefulness of the
information in the system outputs produced by teams
10 Bonding of knowledge to individuals, | Managers should check whether the

Lack of awareness of access to
information management system

information produced by the staff is
stored,
Establishment of an easily accessible and
easy to use information system (category
based)
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6. What are the problems with the transfer of knowledge in the

organization?
6.1  What can be done to solve these problems?

In the sixth question, knowledge sharing is questioned for related problems. The
participants presented their suggestions for the solution of these problems within the
context of the connected question. Table 19 summarizes answers for both problems

and solutions proposed for knowledge transfer.

Table 19: Summarized Answers for Question-6

e es  oa

1 Considering the sharing of knowledge | In departments and directorates, keep a

as unnecessary procedure database of knowledge transfer log, and
question those who do not share

knowledge
2 Lack of awareness of the necessity for | Adopting the company's super-identity to

technical knowledge to be owned by | everyone
the company
3 Concealment of information by | Identify strategies to prevent groups and

departments and staff individuals from competing in top-down
the company hierarchy
4 Concealment of information Designing a system where staff's
teaching deficiencies can be tolerated
5 Concealment of information Abandonment of performance scoring

based on pool system

6 Trying to manage the R&D activities | Adopting the company's super-identity to
with heroes, but not with the system, | everyone

Lack of intellectual property

awareness
7 Concealment of information Contributing to information
dissemination should have a positive
performance effect,
Owner of the knowledge can be cited in
the technical reports and can be ranked in
a system
8 Concealment of information, Planning the career path of juniors and
Lack of awareness of the necessity to | adopting that information concealment
document knowledge has no place in this career
9 Lack of knowledge transfer | Evaluation of knowledge transfer
awareness success as performance index

10 Lack of oral and written | Education and career plan should be
communication  skills of some | made by personalized evaluations
engineers
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Optional Questions

The last three questions are asked to three types of experienced employees that have
two interviewees for each. Interviewees expressed the opinions about the question they

were related to. Table 20 gives summarized answers for optional questions.
e Type 1: Personnel who have worked in different companies

o Question: What kind of practices are there in your previous company
that you think will improve the learning processes if implemented in

your current company?
e Type 2: Personnel who have worked in academy

o Question: Are there examples of good practice that can be integrated

into your company from the learning processes at the academy? What?

e Type 3: Personnel who have lived abroad.

o Question: Are there cultural barriers to learning processes compared to
abroad? How can these barriers be minimized in the corporate

environment?

Table 20: Summarized Answers for Optional Questions

Answer 1 Answer 2

1 Morning stand-up meetings to make

team members aware of the jobs done
Professional management of lessons
learned in communicational, technical
and administrative

Professional distribution of useful
information

Technically good staff earn high
income without being a manager
Different departments attend
benchmarking studies regularly

Adapting the course note culture to
design studies
Bell system technical journal

Encouragement  of  patent
studies, introduction of citation
system in information creation,
wisdom grading according to
teaching performance
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Table 20 (continued)

Answer 1

3 Here, career promotions resemble the
military order. There are more flexible
and fair promotions abroad,
Alternative technical career paths to the
year-based hierarchy system

Answer 2

Here, feedback are offending
employees because of different
perception of feedback
mechanism

Solutions are based on the
system; here, they remain based
on people.
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CHAPTER 5

RESULTS

5.1 Result of the Questionnaire

5.1.1 Analysis of the Likert-Scale Questions

As a result of the survey conducted within the scope of the search for answers to the
research questions of the thesis, a return of 100 people was obtained from the forms
distributed to 140 people. The survey questions turned in with 71.4% return rate were
divided into six different categories, and general evaluation questions were added at
the end of five sections. Besides, to make a more meaningful interpretation among the
questions, they were divided into five different types according to the way they were

structured.

All responses to the Current Knowledge questions indicate that external information
is used in technical studies. The difference between CK-1 and CK-2 shows that
graduate studies are more widely used in business life. Even though the general
assessment question for the current category of information has a mean of less than
three related questions, the average of 3.52 is above the other general assessment
questions. Within the scope of these facts, it can be concluded that graduate studies

are among the drivers of organizational learning.

The mean of the general assessment question of Knowledge Creation is 3,45 that
makes it the second-highest in this type of question. The staff, who think that the
company's knowledge-producing performance was positive, responded in this
direction to the questions in the category. Apart from general evaluation, there are
three types of questions in this category. Knowledge Enhancer type questions have a

much higher average than the others: 3.91.
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KC-4 was the most prominent among the questions of Knowledge Enhancer type and
questioned learning from teammates. KC-10, which proves that patent and
literature reviews are useful in creating knowledge, and KC-5, which shows that the
knowledge acquired in conferences is used in business life, also arise as factors that
drive the company's learning performance. The results of the questionnaire revealed
with high averages that both self-funded and contractual projects increased R&D
knowledge. In this context, learning by doing also has to be considered as a

supporting factor.

KC-11 is the only question of the category in the Company-Related type. The variable
has the highest mean among the questions of Company-Related type and is also above
the average of the Knowledge Creation category. In this context, it is understood that
the learning by cooperation is a driver for organizational learning performance of the

company.

All the questions in the Retaining Knowledge category consist of Company-Related
questions. The categories' highest average response shows that the company makes it
available to access patent and literature databases easily, as a response to Rk-5. As
mentioned above, patent and literature review has proven to have a positive impact on

company learning.

RK-7, which has the lowest average of both the category and Company-Related
questions, shows that a proper database of the skills of the staff is not maintained,
and this has a negative impact on organizational learning. It is understood from the
responses to RK-1 that one of the obstacles is that the company’s lessons learned are
not kept or accessed. On the other hand, one of the factors that negatively affect
organizational learning is that the knowledge gained from field tasks is not fully
transferring to the company as a result of KC-3. It is seen from the responses to RK-
2 that the company does not have all the technical information in the personnel,

which is an obstructive factor.

Respondents by answering the general assessment question of this category with a
mean lower than the average value of 3.00, which shows the average value, show that

they do not find the retaining knowledge performance of the company as sufficient.
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Knowledge transfer questions consist of both “Company-Related” and “Employee-
Related” questions. Although the answers of the category were generally positive, the
general evaluation question regarding the transfer of knowledge obtained the lowest
mean among the evaluation questions with a mean of 2.86. In other words, employees
think that the company's ability to transfer information is the most insufficient.

From the “Company-Related” questions, TK-1 measures whether the company
provides the appropriate conditions for the documentation to its personnel. As one
of the most apparent results, respondents think that the company does not provide the
requirements for the documentation (time, accessibility, appreciation). This issue is
one of the factors that obstruct the company from learning. TK-7 is another variable
that has the mean under 3.00. This variable investigates whether there are activities
where employees from different experiences and expertise come together and produce
ideas. Despite the average of less than 3.00, the total number of people who think that
brainstorming is done is more than those who do not, as shown in Table 8. When this
uncertainty is examined, it is seen that the answers differ according to the experience
in the company; it is understood that new employees think brainstorming activities are
performed while experienced employees do not believe in that. The blue line in Error! R
eference source not found. show the mean of the variable based on experience, and
the green histogram columns represent the number of people with the relevant
experience. As can be seen in the figure, the idea that brainstorming activities are
performed tends to decrease as the years of experience increase. Figure 15 brings out
an idea that this difference might have resulted from the different point of view to the
concept of brainstorming; because the new staff absorbs knowledge more, and they

consider the meetings they have attended as brainstorming events.
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Figure 15: Means of Brainstorming Variable by the Experience in the Current Company

Among the “Employee-Related” questions, TK-4 examines the motivation to share
information within the team, TK-5 explores the motivation to share information with
the project stakeholders, and TK-6 investigates the motivation to share information
among the teams. While all these variables attract attention with their high means, it is
seen that motivation to share knowledge is one of the factors that positively affects
the learning performance of the company. Besides, the high rate of TK-2, which
examines whether the trust environment is felt for knowledge sharing, proves that the

trust environment is a driving factor for the firm.

Knowledge Management performance of the company is found insufficient by the
respondents. The mean of 2,88 points out that some improvements should be made.
The KM-2, which is the “Employee-Related” question, proves that employees are not
aware of the current MIS of the company, and this issue creates a barrier for the
organizational learning structure of the company. Besides, the KM-3 investigates
whether there is a bureaucratic barrier to reach knowledge. Based on responses
received, engineers face bureaucracy while they are trying to reach the information

needed.

Organizational Learning as a comprehensive category includes “Company-Related”
and “Employee-Related” questions. With OL-1, which is questioned to figure out
whether the company's super identity is adopted or not, it is observed that this variable
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has a driver effect on the learning performance of the company. Support of the training
by the company is questioned with the variable of the OL-5; according to the answers,
supporting the training demands of the employees has a positive impact on the
learning performance of the company. However, OL-3, which investigates orientation
of the company, revealed out that the company has a performance-oriented structure
rather than learning. Not focusing on learning can create many barriers to the

company's learning.

5.1.2 Analysis of the Open-Ended Questions

Four of the open-ended questions focused on the improvement and problem-solving
suggestions by the engineers, while the Question-4 gathered respondents’ opinions
about the problems of organizational learning in detail. The question that answered by
approximately three out of every five participants aimed at finding out the barriers to
organizational learning. Section 4.2.1 discusses the outputs of Table 12, which
contains the five most frequently answered responses.

From this study, the storage system of knowledge can be added as the first factor that
obstructs organizational learning. The most frequent answer to Question-4 was the
lack of efficiency in storing knowledge. The reason that employees spot the most
significant barrier of organizational learning is the absence of a functional mechanism

for transforming the lessons learned into soft documents.

The transfer of tacit knowledge is one of the most common problems in
organizational learning studies. This situation is also approved according to the
answers gathered by the employees. The reason why the tacit knowledge can be
considered as one of the factors obstructing the learning of the company is that
companies can produce relevant policies by ensuring this knowledge is absorbed and

shared.

Another problem of sharing knowledge is found as the lack of communication
between teams. In the organization, which conducts intensive R&D activities on many
different subjects, the lack of regular communication between the employees in the

fields of similar expertise causes the learning process to be interrupted. This situation
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affects organizational learning negatively for two reasons. First: a waste of time caused
by dealing with problems already solved by other departments. Second: to miss the
opportunity to increase the speed and possibility of finding solutions from different

perspectives of other departments.

By way of different sources of information, such as technical solutions, outputs of
meetings and conferences, significant problems encountered are already made
accessible by the company. But the presence of different information sources in the
system does not mean that the information can be used or absorbed, directly.
Responses gathered from engineers show that lack awareness of the information

system is a barrier to the organization's learning performance.

The fact that the company employs many engineers in many fields creates a
compelling issue in the planning of employees. Different reasons, including the
concern of being able to execute projects in time, can cause some of the needs of the
engineers to be ignored. As a result of the answers to Question-4, the most crucial
factor affecting learning among these needs was the lack of analysis of the employee’s

learning needs.

As mentioned above, the remaining four open-ended questions examine the processes
that can be taken to develop different issues related to organizational learning. The
common point of these four questions is that it also questions how organizational

learning can become more effective.

The first question is seeking on how organizational learning performance can be
enhanced. As the results shown in Table 9, 31.6% of respondents suggest that
documenting should be encouraged, and favorable conditions should become
available. Additionally, engineers advocating a more systematic training process, are
claiming that the preparation of a learning roadmap and knowledge taxonomy will

make organizational learning processes more efficient.

Individuals who are one of the most critical factors in increasing knowledge production
of the organization take part in organizational learning structure as well. 34 of 84

respondents think that the educational opportunities and the quality of training
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should be increased within the scope of the second question, where the propositions
to enhance private learning are collected. Within this suggestion, engineers propose
building more target-oriented training while increasing diversity. They offered a
changeover of the education system that selection, presentation methods, and storage
of courses need to be rethought. Another high-rated answer is that engineers should
become trainers. Participants claiming that individual learning will accelerate if
experienced personnel train new employees on technical issues think that teaching the
acquired knowledge to teammates will also make the flow of information much more
efficient. The other proposal of the participants is that the preparation of private
education plans will also contribute to maximizing the individual learning

performance of the personnel.

44.0% of the most defended views in the third question seeking suggestions for
improving knowledge transfer, which is one of the critical components of
organizational learning is the creation of a dynamic, easily accessible, and useful
electronic library. An electronic library involves acquired knowledge that employees
can easily upload and access, discussion platforms, and learned lessons can make
knowledge transfer more functional. Organizing meetings with a focus on
knowledge transfer is also one of the common recommendations by engineers.
Engineers think the strengthening of communication between groups is essential to
gather the different teams and provide an environment for sharing technical
knowledge. According to 10.7% of respondents, the periodical organizing
workshops in which different teams, departments, and sectors dealing with similar
issues can share lessons learned will make knowledge transfer more functional. The
event may include seminars about state of the art developments and benchmarking
studies. Creating an environment where professors, experts, experienced and

inexperienced staff meet regularly will increase the flow of information.

Although the last question is to provide solutions to existing problems, the suggestions
are to increase the efficiency of organizational learning. As the most inclusive answer
in solving existing problems; improvements of project and resource management
are collected. The participants who argued that the working methods of the staff are

generally irregular, think that the overload of the work due to the schedule pressure
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prevented the engineers from finding opportunities to learn. The necessity of
strengthening communication and adopting the company's super-identity was
also suggested by the respondents. Another valuable solution is to keep the learning
process alive with regular feedback from the staff. Making the feedback mechanism
a routine in the company and providing to give objective and constructive criticism for

all personnel will make them feel valued and motivated for their development.

5.2 Result of the Interview

The interview questions aim to get answers for the second research question. Questions
were designed to figure out the strategies that enhance the organizational learning
performance of the company, and some redirections were made to stay in focus of the

study during the interviews.

The first question investigates the problems of private learning and their potential
solutions. Different problems are defined for this question, but the proposed solutions
are converging. The participants think that there are problems related to private
learning due to the difficulty of access to information and as a result of this, the
employees lose motivation and time. Hence, engineers can find alternative solutions
to the problems that are already faced and solved by other workers in the company by
wasting time. Besides, they argue that the lack of efficient planning of vocational
training and lack of documentation culture are problems for personal learning. One
of the main problems in documentation is the lack of awareness that documentation
should be done for knowledge transfer, not for a procedural process. Therefore, the
fact that the author of the document is not aware that someone else should understand
this information adversely affects efficient knowledge production and private learning.
The lack of an effective link between junior and senior engineers in knowledge
transfer and the failure to internalization of training by staff are the other problems

presented.

The participants offer solutions to overcome the defined problems. They suggest that
more functional integration of documentation into design processes and

evaluation of documents by the team will enhance the document culture and quality.
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Improving resource and project management quality can provide better conditions
for planning private education. The project pressure and the lack of time for
improvement in private learning can be solved by preventing from overloading
engineers and managing resources by considering their knowledge needs. They also
claim that knowledge transfer between junior and senior engineers can be enhanced
by making experienced engineers become trainers. Preparing vocational
trainings by considering methods for internalization of knowledge is proposed to
improve efficiency of trainings. The classic methods may fail in learning process
because of recent conditions. Especially, Generation-Y demands for more target-
oriented educations that are not long and monotone.

The second question is consideration of general problems in organizational learning.
Difficulty to access knowledge is the most common answer to the problem in
organizational learning. The lack of access to information channels and the lack of
efficiency in storing and using the lessons learned are seen as the most fundamental
problems of organizational learning. Especially, not recording and storing lessons
learned may cause potential waste of times, because the teams that work on similar
tasks tend to encounter similar problems. Participants also claim that tacit knowledge
is not transferred efficiently. Most of the knowledge is held by engineers tacitly and
failure to the transfer this knowledge limits the organizational learning and causes a

great deal of lost knowledge.

Categorizing the knowledge and creating an R&D works-based knowledge map
are some of the suggestions participants have offered. By this solution, it is expected
that engineers can find spot-on knowledge for their R&D problems, thus using the
fresh knowledge in their activities will make knowledge more permanent. To
overcome the problems about lessons learned, documentation should be integrated
into every possible step in work activities and be reviewed by upper management.
The control of the lessons learned by the upper management will increase the
awareness of the company about such cases and will enable more precise strategies to
be developed. The interviewees also suggest to adopt new models for tacit knowledge
presentation such as video tapes. By using this method, the company can facilitate

the transfer of undocumented knowledge.
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The third question investigates the innovative applications for enhancing
organization’s learning processes. Participants offer different innovative methods,
such as assigning knowledge managers to all the projects, because highlighting the
importance of knowledge by this method can increase the awareness of the knowledge
creation, transfer and storage. Additionally, following the knowledge at the high
level (CKO, CLO) of the organization can enhance the awareness of the knowledge-
based behaviors. As another suggestion, routine works created after R&D activities
should be abandoned to spin-offs founded by the company. Abandoning the studies
where the level of learning falls and giving importance to innovative studies can keep
the desire to learn alive. Interviewees are also suggesting that each R&D engineer
should prepare and present at least one academic publication, patent or technical
report every five years. By organizing periodic workshops, the acquired knowledge

can be diffused over the company.

The fourth interview question examines the application that can increase the
knowledge creation. Engineers propose that financial support on knowledge
production can be efficient for creating knowledge, because engineers are also
assigned to some responsibilities so they may not be motivated to create extra
knowledge, even if it does not consume lots of time. R&D engineers generally struggle
with solving problems. Having knowledge about the solving related problems can be
enough for saving the day. For improving knowledge creation participants suggest
that, solutions should aim to reach the answer for “why”, instead of “how”. A
deeper learning infrastructure can be established by going into details of the problems.
Another suggestion is that free R&D time and budget can be allocated to the
personnel and the outputs of their works can be collected in appropriate formats.
Engineers can acquire knowledge with their R&D backgrounds, and these can be used
for different studies held by the company. Improving project and resource
management is also suggested to make creation of knowledge better. The staff can
use the time much more efficiently by knowing their study in the project, and the time

they need for self-improvements will be available.

The fifth question is considering problems in knowledge retention. The answers are

similar to this question. Majority of the interviewees claims that appropriate
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documentation is failing in general. Documentation is seen like an extra work that
consume a valuable time by engineers, and formats may not be appropriate to be
understood by others. The other common problem is the lack of an easily accessible
and useful information database. Engineers need a useful information system that
they can upload and reach the knowledge to continue their activities. This deficiency
creates other sub-problems such as loss of knowledge by resignation and changing

departments.

Participants’ answers for the solution of knowledge storage problems are also similar.
The most crucial solution is the establishment of a robust knowledge database that
allows uploading knowledge in various methods, to manage knowledge by versions,
and to present staff portfolios by their knowledge. The managers should check whether
the knowledge produced by the staff is stored in this information system. The engineers
also suggest that documentation should be reviewed periodically and
systematically. Checking the intelligibility and usefulness of the outputs by teams will

improve the quality of the documents and knowledge retention ability.

The sixth question is about the problems faced with knowledge transfer. Most of the
problems presented by the participants are motivational factors. The most common
issue about knowledge transfer is concealment of knowledge. This problem is
presented by the result of two main factors; first is job security that engineers may
think that if the knowledge remains by them, their position may be safer or their
prospects for promotion will increase. Another reason for knowledge concealment is
the lack of awareness that if others need the knowledge, or it is expected to share the

knowledge.

As solutions for knowledge sharing problems, the participants suggest different
models. Adopting the super-identity of the company to every employee is suggested
to overcome knowledge concealment problems. If the employees know that they will
rise along with the company then the company can utilize knowledge better.
Reviewing knowledge transfer as a performance index can also enhance knowledge
transfer. If the MIS log the knowledge transfer, and managers question those who do
not share knowledge, awareness of knowledge transfer can be supported. Another
suggestion is that defining career paths can improve knowledge sharing because if
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engineers know that knowledge concealment has no place for promotion, and
teammates should not be rivals but be supporters, they will feel a trusted environment

and share knowledge for mutual benefits.

The first optional question investigates the best practices that can be applied to the
company from the former companies of interviewees. The first interviewee for this
optional question recommends that morning stand-up meetings can be helpful to
make team members be aware of the jobs done. As experienced in former company,
general awareness about works carried out can be increased and learning needs can be
revealed easily by this method. The other suggestion is to keep and manage lessons
learned in every possible case, from the communications between companies to a
failure in a specific design activity. The former company particularly forces the
feedbacks for all the work done. By this way, they save a great deal of time and effort.
The last suggestion is distribution of related information to every possible
shareholder. For example, a new invention from the rival company or a new
regulation should be distributed to every possible actor along with noticeable
warnings. The second interviewee points out that his former company gives employees
the opportunity to earn high incomes without being a manager. He claims that
staying in technical work without promotion concerns will make employees focus on
their self-improvements and so learning performance of the company will increase
significantly. The other suggestion from the former company is the periodic
benchmarking activities against different departments. Departments can show the
methods they use in design problems from their own perspectives and benchmark the
other solutions carried out by a different team. By this way optimum solutions are

more likely to be revealed.

The next optional question examines the methods used in the academy that can be
transferred to defense industry companies for R&D activities. The first ex-academician
interviewee presents the idea that students are in learning mode in courses and they
take notes of what they see, read and hear. The notes that they take according to their
understanding methods produce their learning systems. The interviewee claims that if
engineers approach R&D activities as learning opportunities and start taking notes

with their methods, the learning system will be improved. Another suggestion is
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transferring publication culture from the academy. Like the Bell system technical
journal, the company can provide a platform for publications of R&D activities.
Employees who know that their R&D activities have academic value qualified to be
published in a journal can improve themselves by this motivation. The other
interviewee explains that citation is a robust motivational phenomenon in the
academy. If knowledge creation can be recorded by the name of authors and citations
become compulsory, the number of usable knowledge creation will be increased. This
system can be integrated with patent works, and finally a dynamic wisdom ranking can

be created. This knowledge challenge can be rewarded with different methods.

The last optional question is asked to other two interviewees who have an abroad
experience. The question investigates the cultural barriers to learning processes
compared to abroad. The first such interviewee claims that we have a strict year-
based hierarchy system at organizations. However, skilled employees can climb
career steps more rapidly abroad without experience concerns. This creates additional
motivations for younger employees. The other interviewee puts forward that we tend
to be offended by negative feedback as a difference from abroad. The aim of the
feedback is for improvements; however, if feedback is perceived personally, different
problems may arise, and conflicts may begin. Another assertion is that our solutions
are people-based rather than system-based. Generally, we are looking for a “hero”
to solve problems, but foreigners trust and manage the system for problems. Trusting
on the system makes it more robust, and in this way, employees can easily adopt the
super-identity of the company. Adopting the company can support organizational

learning in many areas, especially knowledge sharing.

This thesis is based on the hypothesis that there are barriers and drivers for
organizational learning in defense industry companies. Within the scope of this
hypothesis, all of the defined variables that positively affect organizational learning
are revealed by the conceptualization study. In line with the answers to the
questionnaire and interview questions formed by using the determined variables, the
existence of barrier factors is provided, as well as the factors that drive organizational
learning in the defense industry company. As shown in Table 22 in the next chapter, a

total of ten barriers and eighteen drivers are revealed.
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The common goal of the questionnaire and interview studies used in the thesis is to
answer the research questions. As shown in Figure 16, while both open-ended and
Likert-scale questions are investigating the barriers which are the subjects of the first
research question, drivers are investigated by Likert-scale questions only. In addition
to the interview study conducted to examine methods of increasing organizational
learning efficiency, open-ended questions contribute significantly to the suggestions.
While the interview study generally proceeds on the solution of existing problems,
open-ended questions directly question the methods that increase organizational
learning efficiency. Nevertheless, many of the responses to the interview study and
open-ended questions examining suggestions to improve organizational learning
efficiency overlap with each other. In particular, all the answers given to the open-
ended questions with the highest rate are presented by different participants within the

scope of the interview study.

Questionnaire

Likert-Scale Open-Ended Interview
Questions Questions Questions

Drivers Barriers Suggestions

Figure 16: Relationship Between Questionnaire and Interview Studies

A total of six barriers are identified within the scope of the Likert questions in the

questionnaire, besides, these barriers are confirmed by the answers obtained from 4"

open-ended question. In Table 21, six variables identified as barriers within the scope

of the answers given to Likert-scale questions, and their explanations are presented.

The reason why the explanations are positive is that all the questions prepared are in a
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positive direction. In the last column of the table, there are related answers to the 4th
open-ended question, which validate each of the variables identified as a barrier for

organizational learning.

Table 21: Validation of Barriers Obtained from Likert-Scale Questions

Variable Explanation Related Answer to the 4™ Open-

Ended Question
Accessibility of lessons learned ~ Not saving Lessons Learned

RK-7 Retaining of skill database Lack of knowledge about "who
knows what"

Motivating to documenting Lack of efficiency in storing
knowledge knowledge
Awareness of existing Lack of awareness about the system

management information system  of access to information
Absence of bureaucratic barriers  Unnecessary confidentiality
procedures

Focusing on learning Lack of learning-based processes

KM-2
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CHAPTER 6

DISCUSSION

6.1 Research Findings and Recommendations for Firm Level Strategies

This thesis aims to reveal the factors of analyzing the driving forces and barriers in the
organizational learning process in a defense industry company in search of the answer
to the first research result, besides the second research question examines how
organizational learning can become more productive in the company. Along with the
conceptualization study conducted in line with these objectives, categories were
identified, and open-ended and closed survey questions and interview questions were
prepared. The questions aim to have a perspective on potential improvements,
organizational learning, culture, structure, and learning process as well as to find

drivers and barriers to organizational learning.

After the literature search, three basic concepts were determined as the basis of
organizational learning: knowledge creation, knowledge retention, and knowledge
transfer. (Argote, 2011) In the conceptualization section, in addition to these
categories, existing knowledge, knowledge management, and organizational learning
have been added to examine more general factors. 46 variables supporting
organizational learning from different aspects were determined in accordance with the
literature, as given in Table 2. After defining variables, questions were prepared in five
different types and under six categories. The preparation of the questions by different

types has increased the variety of questions and provided a more accurate evaluation.

The answers given to part A of the questionnaire were especially inputs to the first
research question. All the questions prepared to assess the current situation have a
positive meaning and the high scores given to them represent success in organizational
learning issues. In addition, a question in part B asks the obstructing factors of
organizational learning performance in the company and provides answers to the first
research question.
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Research Question-1:
What are the factors to analyze the drivers and barriers for organizational learning in

the defense industry company?

In the Likert-scale questions, averages above the value of three defined as the neutral
point were assumed to be the supportive factor and the rest below were considered as
barriers. Afterward, because the fact that the difference between each score does not
mean the same value for everyone, the answers of "strongly agree™ with "agree" and
"strongly disagree™ with "disagree” were combined to form Table 8 to validate Table
7. In the context of the validation study, the percentages of "Agree" and "Disagree"
responses to variables were compared, and the prevailing side was premised as the
state of the variable. After validation, the values exceeding the mid-point in both tables
were considered as drivers and those below in the two tables were considered as

barriers.

The results of the quantitative analysis given in Chapter 4 shown that the most of the
variables are drivers for organizational learning in the company. Notably, the answers
given to the questions of the "Knowledge-Enhancing"” type are very high; because
claiming that positive phenomenon does not increase knowledge, requires a negative
and significant experience about it. Another high-rated type is “Usage of External
Knowledge” which has questions that investigate the usage of knowledge acquired
from outside of the company. The main reason for this high rate is that the company,
which takes care of the quality of its personnel, ensures that the academic knowledge
of its employees is used in the company.

The lowest rate of answers belongs to “Company-Related” type. This set of questions
that question the opportunities that the company provides or cannot provide is an
indication that the company needs to make improvements in some areas. Another rate,
which can be considered low, belongs to the "General Evaluation™ type, which

questions the general views of the company on organizational learning.
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Figure 17: Validation of Likert Questions

124



As mentioned before, the validation of the means of the variables was performed by
reducing the Likert-Scale questions answers to "Agree”, "Neutral”, and "Disagree".
The vertical axis of Figure 17 shows the differences of the percentage between
“Agree” and “Disagree” for all variables with respect to the reduced answers obtained,
the horizontal axis represents the average of the variables. According to the
distribution of variables on Figure 17, drivers and barriers of organizational learning
are divided into five different groups. In making this distinction, variables with similar
averages and differences were clustered. Variables that lie below both axes of the
origin and are not very close to the origin were evaluated as barriers. While those
around the origin are grouped as neutral clusters, the upward ones are considered as
driver factors. Driver factors were divided into three groups with the concern that the

groups were more homogeneous and the differences could be seen better.

In the thesis, barriers and drivers of organizational learning are determined as the
answer to the first research question. Variables of the "General Evaluation™ type are
removed from the final list in this thesis, while preventive opinions given to open-
ended guestions are added to the table. A total of eighteen driving factors, six of which
are strong drivers, are identified in the company, where a total of ten factors are barriers
to organizational learning, as given in Table 22.

Table 22: Drivers and Barriers of Organizational Learning in the Company

Strong Drivers Drivers Slight Drivers Neutrals Barriers
Learning from Learning from Having the Training support = Lack of
teammates collaboration motivation to awareness of

share knowledge existing
with the project management
stakeholders information
system
Learning from Having the Trusting Routing to in- Existence of
patents and motivation to environment for | house solutions bureaucratic
literature reviews | share knowledge | sharing barriers
with the team knowledge
Learning from Use of graduate Learning from Learning from Lack of
conferences knowledge project review subcontractors accessibility of
and progress lessons learned
meetings
Learning from Previous Learning from Not focusing on
Self-funded experience in-house learning
R&D projects technical reports
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Strong Drivers

Drivers

Table 22 (continued)

Slight Drivers Neutrals

Barriers

Learning from
Contractual R&D
projects

Learning from
advisors,
university
teachers

Accessibility to
patents and
literature
databases
Superior identity
of the company
(Personal)

Learning with
company
training, career
training

Use of
undergraduate
knowledge

Having the
motivation to
share knowledge
between teams

Superior identity
of the company
(General)

Creating a trusted
environment

Learning with
listening for
opinions of
others
Confidence in
submitting
proposals

Learning
opportunity

Identifying the
future skills
needs of staff
The efficiency of
the management
information
system
Accessing
knowledge on
subcontractors
Giving feedback
Having the
motivation to
share tacit
knowledge
Gathering
knowledge from
employees and
making it
available
Brainstorming
Knowledge
gained in field
duties and
training

Not motivating to
document
knowledge

Not keeping skill
database

Lack of
efficiency in
storing
knowledge
Lack of the
system for
transfer of tacit
knowledge
Lack of
communication
between teams

Lack of analysis
of employees'
learning need

The answers given to part B of the questionnaire and interview questions provided

solutions for the second research question. The different questions posed to the

participants revealed ideas that could directly or indirectly support organizational

learning. Some of the questions gathered solutions for the existing problems, some of
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them received answers about the increase in productivity independent of the problems.
As aresult, all the answers collected about the second research question were evaluated

as a strategy-making tool.

Research Question-2:
How to make organizational learning more efficient in the defense industry?

In an age of high competition, the most important factor for companies is to use quality
time. Companies have to present their best output to the market in a limited time for
survival. Production and sales are the essential elements for the survival and growth
of companies, but the continuity of R&D activities and the ability to outperform
competitors with technology levels can be a more permanent and powerful source of

income.

Many competing companies in the ongoing technology and economic competition
have a versatile and strategic management approach. As it's supposed to be, while
pioneer companies carry out their production activities in a quality manner, they
produce and learn new information through R&D activities, thus gaining great
advantages in meeting the needs of tomorrow. Although it may be seen as a short-term
obstacle to the company's direct monetization processes, in order to proceed with R&D
activities in a sustainable manner and to produce knowledge reliably, the learning

system needs to be well established.

As Laloux (2004) points out, the most advanced organizations are the learning
organizations. The learning organization at the last level of the stages of consciousness
represents unity, common goals, and high cooperation. While these organizations
stand out with their strong corporate memories and knowledge stores, they should have
flexible learning and development skills like a human being. Just like humans, in the
perfect learning organizations, every brain cell and sense organ should work in full
synchronization with the continuous development goal. The impossibility of achieving
the perfect provides the learning organizations and the organizations that move along

the learning path with elements they need to develop at all times.
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Investments in learning processes and strategies contribute significantly to the future
of the company and its staff. Investing the learning processes can make organizations
in the civil sector renounce their production and sales performance, but because of the
different nature of the defense industry, what is waived is not production but other
R&D activities. Companies in the defense industry generally carry out intensive R&D
studies by ordering procedures. They continue to R&D works with the methods they
determine. Proposing learning strategies in the defense industry is a sensitive issue as
learning processes that disrupt these determined methods may cause serious harm to

companies.

The proposed strategies are grouped under two headings. The first of these is the
"General Improvement Strategies"”, which deal with general improvements and more
fundamental issues. The other heading is "Innovative Strategies”, which include
strategies that are thought to will improve organizational learning performance if the

company makes it operative, regardless of the existing problems.

6.1.1 General Improvement Strategies for Enhancing Organizational

Learning

The company can improve its learning performance and productivity by upgrading its
existing methods and capabilities. Many issues and significant deficiencies are
considering, and the company is currently able to offer specific solutions to these;
however, significant learning acquisitions can be achieved by rearranging and
developing these solutions. The suggested improvement strategies are presented as

follows.

e One of the most significant improvements is to have a well-designed, user-
friendly, and capable online knowledge platform that has a library, discussion
pages, and a know-who database. Employees should be able to search for the
information they need through keywords, find discussion pages about similar
keywords, or start new discussions. Besides, personnel with relevant
knowledge should be able to be found in the system and present their

experiences about these keywords. For all employees, a database containing
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the knowledge they have along with their level, enables them to be
automatically informed of the online discussions on the subject and to assist
those in need. This improvement will open a comfortable and practical channel

for access to knowledge.

Documentation is one of the essential elements for the learning processes of
the company and is the current solution of saving information to the system. It
can be eliminated the environment in which it is neglected due to the perception
that the process is unnecessary by establishing an integrated structure with the
design processes. By increasing the document frequency, the scope can be
reduced. The preparation of documents in a way that someone else understands
and the accuracy of the content can be reviewed and directed together at short
and frequent meetings of design teams. The collective management of the
knowledge presented in the documents and the establishment of sequential
relationships with each other is an essential factor that will facilitate access to

information.

The first method that comes to mind about learning is education and training.
The choice of classroom training lasting a few days, and testing of learning
situations with exams at the end of the training may prevent efficiency.
Continuing the training more interactively and questioning the learning
situation with periodic reminders and tests after the training will help the
personnel to internalize the training. Learning by doing, which is one of the
most successful methods of internalization of knowledge, can be realized by
an atelier established for this purpose; engineers can make mistakes as what-if

scenarios at the atelier and learn without the effect on real systems.

In the company which has quite a large number of projects and personnel, the
distribution of the personnel to the projects and the schedules of the projects
directly determine the workload of the engineers. Personnel is often overloaded
in environments where workloads are not well adjusted. Employees will be
provided sufficient time for themselves and their learning through regular

calendars and acceptable workloads. Therefore, improving project and
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resource management will contribute to the learning performance of staff and

the company.

Learning is a process that demands motivation. The motivation of the
organization and employees drives learning and absorption of knowledge.
Employees can be motivated by receiving training on the topics they want to
improve. The fact that the company develops personalized learning plans
according to the career goals of employees and follows the process of these
training will improve the learning processes by sustaining high motivation.
During this process, providing continuous feedback to the personnel and
progressing in line with the learning plan will bring significant benefits to the

company.

The knowledge shared with the preparation of technical reports do not cover
most of the knowledge held by personnel. Adapting the citation system in the
academy to the company's R&D system will enable a more efficient sharing of
knowledge in the personnel. In this context, it is necessary to record the source
of the information used in each step of R&D processes. It is expected that the
knowledge used from the current technical reports will be referenced to these
documents and the number of citations of the author of the document will
increase. With this method, it is possible to create an environment in which the
ranking of the individuals' knowledge (authors of knowledge documents) can
be followed and the competition to create and share knowledge can be
provided. The evaluation of knowledge sharing as a performance index
integrated with this method will also increase the learning awareness in the

company.

Companies want to meet their knowledge needs and complete the projects in
the most optimum way possible without wasting time on existing and planned
projects. The requirements of the projects and related R&D activities; since the
personnel is only expected to learn information within this scope, can limit
learning processes. In order to solve this problem, the personnel should be

provided with free time and budget, if necessary, independent of the projects,
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6.1.2

and should be able to conduct research that may improve themselves in
accordance with the objectives of the company. Periodically reporting and
documenting the results of their research and studies to the company in an
appropriate format will enable the company to produce different types of

projects.

One of the principles in the formation of knowledge is the mistakes made.
Errors may indicate methods that should not be retried, and the missing
information about the past may cause them to be repeated. Clearly recording
errors in the design process together with their causes will facilitate the analysis
of the lessons learned. Keeping the learned lessons in a system that is easily
accessible and understandable along with the cause and effect relationship will

contribute to the company in terms of time and money.

Innovative Strategies for Enhancing Organizational Learning

In addition to improvements to the existing system, more innovative strategies can

make organizational learning processes more effective. While improvements can make

the work that is already useful to more effective, it is more difficult to predict the

potential benefits of innovative solutions. The suggested innovative strategies are

presented as follows.

The company, which tries to proceed planful, especially in terms of technology
management, follows its strategic plan and technology roadmap in line with its
targets. The planning of learning, which is an abstract concept, is ignored. The
creation of a learning roadmap that will be in line with the company's strategic
plan and technology roadmap will increase awareness and efficiency in the
learning process. In order to do this, knowledge taxonomy should be prepared,
and the knowledge should be classified as hierarchical. A learning roadmap
should then be prepared by analyzing the knowledge needs of the targeted

technologies.

Providing training solutions from the inside of the company will make it more

economical and time-efficient. Currently, many experienced staff in the
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departments can transfer their knowledge to junior employees by not a system
but with personal attention. If engineers can become trainers as a career step
and financially encouraged, they will be able to absorb the knowledge better.
Because learning to transfer knowledge to someone else is one of the most
permanent methods. After a particular experience, if a system in which
employees can become trainers by taking various exams and will control the

teaching performance is established will contribute to the learning processes.

Not all engineers working in the R&D department carry out innovative R&D
projects. Some of the employees do routine work that does not require serious
R&D knowledge. By transferring the works that can be considered as routine
to the spin-offs, the company can employ its existing personnel in more R&D
intensive jobs. Together with this employment, knowledge production and

learning need will increase and the learning structure will be driven to improve.

To publish an in-house scientific journal in which R&D works and
experimental studies of employees can be published will encourage employee
motivation to produce and record information. The journal can be published
according to advances in the broad field of the defense industry to support

scientific disciplines and engineering disciplines applied in the company.

Workshops can be organized regularly as a solution to the problems of sharing
information in the company where departments are dealing with similar
technical issues. The sharing of knowledge can be facilitated by organizing a
workshop in which the methods of solving the problems encountered during
the period can be discussed, and patents and academic studies can be presented
by engineers. The participation of academicians, consultants, and experts in the

organization will increase efficiency.

Throughout the project work, monitoring of information and learning, such as
following up the schedule and technical tasks, will contribute to the processes.
The fact that knowledge tracking in projects is carried out by a changing
knowledge manager in each project will continuously increase the number of

personnel who know both theoretical and practical knowledge and learning.
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The head of knowledge, who will check that the knowledge documents are
produced correctly, will be responsible for entering this knowledge into the

system with the right relationships.

Another way to increase awareness and the importance given to knowledge is
to follow the knowledge by the highest level of the company. By assigning
CKO to the organization, the company can establish a strong structure that is
responsible for the learning processes and ensures that the strategy is produced
and audited. Continuous monitoring and supervision of learning will also

improve the efficiency of the company's learning processes.

As a conventional method, the only way for employees to rise is to take on
administrative positions, in other words, to become managers. The main reason
for this is that the managers earn much better than the employees because the
management level has more potential to rise sharply further from the technical
career path. Although it is not unreasonable for managers to gain more within
the scope of responsibility, it poses risks for the technical career path.
Technically successful employees think that there is an end to their career path
and that being a manager opens up a much better way for them. By removing
the limit on the technical career path of the employees, the transition from
experience-based promotion to a more performance-based promotion model
will increase the technical skills of the company and keep the learning
motivation of the staff alive at all times. Thus, knowing that the person who
does not want to be a manager and enjoys working on technical issues can also
gain high earning by staying in this lane will contribute to the R&D culture. In
addition to this, the promotion of the employees according to the measurable
performance criteria and the abandonment of the promotion model directly
related to the experience will contribute to the learning system. As a system,
for instance, the point where a regular employee can reach in five years can be
targeted for the next step, and the promotion can be made regardless of how
many years it has been reached.
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Reorganizing career paths is an important solution that will contribute to the
learning culture through structural change. There are system and design
engineers directly involved with R&D and project management engineers that
indirectly affects R&D activities. All types of engineers have a different role
in the system and their qualifications are also different. In the current system,
design and system engineers are getting promotions in their career lanes based
on experience and performance. Even though there is no relationship between
these business families directly, they do the R&D work together. Design
engineers deal with the pure R&D side of the business, while system engineers
carry out higher levels of planning and execution. One of the suggestions
received intensively within the scope of the thesis study is that the company
should have its internal trainers. By revising the existing system and adding
training engineer’s lanes to the career path, a learning problem can be solved
by inside trainers while ensuring the projects are not be hindered. As can be

seen in Figure 18, the suggested method will work as follows;

o Engineers who want to work directly at R&D will only be able to be
employed as a design engineer and will be offered three career options
to continue their careers after a particular performance. The first of
these is to continue to work as a design engineer and to perform R&D
activities. The second and the best salary promising is to become
engineer trainers and to be responsible for the training of design
engineers while continuing their design work. To become engineer
trainers, it is necessary to pass challenging exams and be subjected to
be continuously audited the performance as trainers as it goes on this
career path. The third career choice for design engineers should be to
continue their career as a system engineer. No R&D employee should
be assigned as a system engineer without experience and performance
because the failure or inefficiency of the system engineering at the
upper level of the pure R&D activities can create a domino effect on
the design works. After a certain performance in this path, a two-way
career option must be offered to system engineers, as well: becoming

system trainers or continuing as system engineers. As with design
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trainers, system training should be a career path that promises more

salaries.

With provided that the experience of the employees is not deleted, the
transition between R&D departments and project management should
be allowed. However, if the employees from the project department do
not have any R&D experience, they should start from the beginning.
On the project side, employees should start working as analysts or
schedule planners and should be allowed to pursue careers as project
manager trainers, project managers, or project analysts after a particular
performance. Employees wishing to move from R&D departments to
project should also start from the beginning if they do not have related

experience.
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6.2 Limitations of the Thesis and Suggestions for Future Research

This thesis is a case study and conducted at the firm level. Therefore, the results of the
thesis are suggestive and may vary in different firms, in different sectors or in different

countries.

The questionnaire was distributed to 140 people and 100 people completed the
questionnaire. Although the survey has a good return rate, we do not know who did
not return because the participants were asked not to write their names. Therefore, we
do not know whether those who do not return have certain common characteristics
such as experience, educational level, and gender. Although the number of participants
can be considered as sufficient, strong statistical conclusions cannot be made between
the groups, especially due to the concentration in the areas of experience and gender.
There were participants who did not answer open-ended questions. While some of
those who did not answer did not have any experience on the subject, there were those
who had experience and left these questions blank. In particular, the lack of return by

some experienced staff may have prevented many issues from being revealed.

The interviews were conducted to a total of five categories, each of which had two
respondents. The participants gave different, broad and deep answers to the questions.
The fact that the number of categories is limited to five and the number of participants

is ten, can limit the number of comprehensive responses that can be received.

Since questionnaire and interview studies were conducted only with R&D engineers,
only the issues related to R&D studies of company level learning were discussed.
Hence, the learning processes of technicians and administrative personnel working in
the R&D department are not examined and the personnel working in departments such
as production, quality, and general management are also excluded. The absence of
participants from the top management obstructs the analysis of highly evaluated

learning problems.

Since the thesis covers different subjects from knowledge theory to knowledge
management, this study can be continued on different topics in detail. The "knowledge

creation™ and "current knowledge™ categories in the study examine private knowledge
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and learning. This study can be carried out retrospectively by researching the outcomes
of the undergraduate and graduate education of the staff and the learning cultures in

the academy.

As mentioned above, the study was conducted only with R&D engineers and only the
learning related to R&D was examined. A more comprehensive study can be carried
out by examining different areas of expertise and departments. The in-depth
knowledge from interviewees and open-ended questions was much more saturated and
suggestive than the close-end questions. Interview studies by increasing the number of
participants on detailed R&D issues will help to reach very deep knowledge and will
help to determine the strategies that will provide spot-on solutions. Besides, the studies
that can be conducted to become a learning organization in the defense industry and
different sectors can be examined by using the outputs of this thesis. In this process,
alternative solutions and optimization studies of barriers that are hard to overcome can

be investigated by different disciplines, as well.

As a broader study, research on public policies can be carried out as a continuation of
this thesis. In particular, studies to improve stakeholder knowledge-sharing methods
will make the innovation ecosystem more functional. Coordinating the sharing of
knowledge created in the defense industry with the academy and the different sectors
has the potential to make significant contributions to the national economy. Similarly,
the integration of knowledge in the academy to the defense industry will save time and

money for the country and may result in creating different projects.
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B. QUESTIONNAIRE FORM (ENGLISH)

This study was conducted by Mehmet Furkan AKAR, a graduate student of the
Department of Science and Technology Policy Studies, Middle East Technical
University, under the supervision of Prof. Dr. Erkan ERDIL. This form is designed to

inform you about the research conditions.

What is the purpose of the study? The research aims to determine firm level

learning factors in the defense industry.

How do we ask you to help us? If you agree to participate in the research, you
are expected to answer a series of questions on the rating scale and answer five open-

ended questions briefly. Participation in this study takes an average of 15 minutes.

How will we use the information we collect from you? In the survey, you
are not asked for identity and institution-specific information. Your answers will be
kept entirely confidential and will only be evaluated by the researcher. Information
obtained from the participants will be assessed collectively and used in scientific

publications.

What you need to know about your participation: In general, the study does

not include questions that may cause personal discomfort.

After completing the survey, you can leave it to the
secretariat or notify Mehmet Furkan AKAR.

Thank you in advance for participating in this study. For more information

about the research, please contact:
Researcher: Mehmet Furkan AKAR (E-mail: furkan.akar@metu.edu.tr)

Thesis Advisor: Prof. Dr. Erkan ERDIL (E-mail: erdil@metu.edu.tr)
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DEMOGRAPHIC INFORMATION FORM

How many years have you been working in your current company?

How long have you been in your working life?

Gender () Female ( ) Male

Birth Year
Education Level ( ) Undergraduate
( ) Master Student ( ) Graduate
( ) Doctoral Student ( ) Doctorate
Department of
Graduation/ Undergraduate
Current Study
Graduate
Doctorate
Department
Position
( ) Engineer A ( ) Engineer B ( ) Engineer C
( ) Engineer D ( ) EngineerE ( ) Engineer F
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A. Rating Questions: Please tick the option closest to you.

Note: If you do not have any experience with the question, tick N/A.

Questions
>3 3 = >
< == 5 [ 8 =X
> S g g 3 > S
33 a z < 3 °
1 - Intensively, | use the
knowledge | acquired in my 1 2 3
undergraduate studies in my
business life.
2 - Intensively, 1 use the
knowledge | acquired in my | N/A 1 2 3
graduate studies in my business
life.

3 - | use the knowledge that |
acquired from the company or | N/A 1 2 3
university that | worked before
my current company.

4 — In general, | use the
information that | acquired 1 2 3
outside the company (before or
during my work) intensively in
my business life.

5 - Career trainings that | attend
through my company, increase | N/A 1 2 3
my knowledge.

6 - Contractual R&D projects that
I am working, increase my | N/A 1 2 3
knowledge.

7 - Self-funded R&D projects that
I am working, increase my | N/A 1 2 3
knowledge.

8 - Technical discussions with my

teammates increase my 1 2 3
knowledge.

9 - Conferences | attended

increased my knowledge. N/A 1 2 3
10 - Studies with

local/international consultants | N/A 1 2 3
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and/or  university  teachers
increase my knowledge.

11 - Works with subcontractors
(given package works) (excluding
consultancy service) increases my
knowledge.

N/A

12 - The current technical reports
of my company increase my
knowledge.

13 - Project reviews and progress
meetings increase my knowledge.

14 - Patent and literature reviews
increase my knowledge.

15 - My company cooperates with
different organizations to meet
mutual needs.

16 - In my company, employees
see problems at work as an
opportunity to learn.

17 - In my company, employees
listen to the opinions of others
before presenting their ideas.

18 - My company enables
employees to get the information
they need quickly and easily
anytime.

19 - My company makes learned
lessons  accessible to all
employees.

20 - Company employees are
aware of the use of the existing
knowledge management system.

21 - My company has all the
technical knowledge | hold and
make it available for other
members.

22 - All the knowledge acquired
in the tasks and trainings are
transferred to the company so that
they can be reused.

I
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23 - | do not face bureaucratic
obstacles to access internal
knowledge.

24 - | have full access to the
knowledge generated by the
subcontractors during a given job.

25 - My company gives me easy
access to patents and literature
databases around the world.

26 - My company encourages
employees to seek in-house
answers while solving problems.

27 - My company provides
appropriate motivating conditions
for documenting information
(time, accessibility, appreciation,
etc.).

28 - | feel an environment of trust
where | can share my technical
knowledge comfortably within
the company.

29 - Employees are motivated to
share their tacit knowledge.

30 - I have enough motivation for
the strong flow of information
within the team.

31 - | have enough motivation for
a strong flow of information
between project stakeholders.

32 - | have enough motivation for
a strong flow of information
between teams.

33 - In my company, there are
activities where employees from
different experiences and
expertise come together and
produce ideas.

34 - In my company, there is a
culture of the meeting where
employees can make suggestions

_

N/A

_
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without any experience or title
differences.

35 - In my company, employees
give open and honest feedback to
each other.

36 - In my company, employees
spend time with each other to
create an environment of trust.

37 - | adopt the superior identity
of the company, and | feel
committed to the company.

38 - | think that employees
generally adopt the company's
superior  identity and are
committed to the company.

39 - I think my company has a
learning-oriented structure rather
than a performance.

40 - In my company, employees
determine the skills they need for
future work.

41 - My company supports the
training  demands  of its
employees.

42 - My company maintains an
up-to-date database of employee
skills.

43 — Qverall, I find my company's
knowledge creation ability is
successful.

44 — Qverall, I find my company's
knowledge retention ability is
successful.

45 — Overall, I find my company's
knowledge transfer ability is
successful.

46 — Overall, | think my
company's knowledge
management ability is successful.

B
B
B
)
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B.

Open-ended Questions: Please answer the following open-ended
questions briefly. If there is insufficient space for your answers, you can
use the back of the paper by typing the question number. Your responses
in this section may be used in the policy determination stage after the
thesis.

What applications should be initiated for the development of the
learning processes of the organization? (Organizational Learning)

What kind of processes should be implemented for the development
of personnel learning? (Private Learning)

What can be done to make knowledge sharing more functional in the
organization?

What are the barriers that arise in the learning processes of the
organization? (Organizational Learning)

e \What should be done to overcome these obstacles? What kind
of applications would you do if you were authorized?
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C. SEMI-STRUCTURED INTERVIEW QUESTIONS (ENGLISH)

1. What problems do you see regarding the learning processes of the staff?

e What can be done to solve these problems?

2. What problems do you see with the organization's learning?

e What can be done to solve these problems?

3. What innovative applications can be initiated for the development of the
organization's learning processes?

4. What kind of applications can be initiated in the organization that can increase
knowledge creation?

5. What are the problems with the process of keeping the knowledge in the
organization? (Not Forgetting)

e What can be done to solve these problems?

6. What are the problems with the transfer of knowledge in the organization?

e What can be done to solve these problems?

Questions to be added in regard to the participant

Personnel who have
worked in different
companies

Personnel who have
lived/trained abroad

Personnel who have
worked as academic

What kind of practices are there in your previous company
that you think will improve the learning processes if
implemented in your current company?

Avre there cultural barriers to learning processes compared to
abroad? How can these barriers be minimized in the
corporate environment?

Are there examples of good practice that can be integrated
into your company from the learning processes at the
academy? What?
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D. QUESTIONNAIRE FORM (TURKISH)

ARASTIRMAYA GONULLU KATILIM VE BiLGILENDIRME FORMU

Bu aragtirma, Orta Dogu Teknik Universitesi, Bilim ve Teknoloji Politikasi
Calismalar1 Boliimii yiiksek lisans 6grencisi Mehmet Furkan AKAR tarafindan, Prof.
Dr. Erkan ERDIL danismanliginda yiiriitiilen bir ¢alismadir. Bu form sizi arastirma

kosullar1 hakkinda bilgilendirmek i¢in hazirlanmstir.

Cahsmanin Amaci Nedir? Arastirmanin amaci savunma sanayiinde firma

diizeyi 6grenme faktorlerini tespit etmektir.

Bize Nasil Yardimer Olmamz1 isteyece@iz? Arastirmaya katilmayr kabul
ederseniz; sizden beklenen, ankette yer alan bir dizi soruyu derecelendirme olcegi
lizerinde yanitlamaniz ve bes agik uclu soruyu kisaca cevaplandirmanizdir. Bu

calismaya katilim ortalama olarak 15 dakika stirmektedir.

Sizden Topladigimiz Bilgileri Nasil Kullanacagiz? Ankette, sizden kimlik
ve kurum belirleyici bilgi istenmemektedir. Cevaplariniz tamamiyla gizli tutulacak,
sadece arastirmaci tarafindan degerlendirilecektir. Katilimcilardan elde edilecek

bilgiler toplu halde degerlendirilecek ve bilimsel yayimlarda kullanilacaktir.

Katihmimzla ilgili bilmeniz gerekenler: Calisma, genel olarak kisisel

rahatsizlik verecek sorular icermemektedir.

Anketi tamamladiktan sonra sekreterlige birakabilir ya da Mehmet Furkan

AKAR’a haber verebilirsiniz.

Bu calismaya katildiginiz i¢in simdiden tesekkiir ederiz. Arastirma hakkinda

daha fazla bilgi almak i¢in asagidaki isimlerle iletisim kurabilirsiniz.
Arastirmaci: Mehmet Furkan AKAR (E-posta: furkan.akar@metu.edu.tr)

Tez Damismani: Prof. Dr. Erkan ERDIL (E-posta: erdil@metu.edu.tr)
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DEMOGRAFIK BiLGi FORMU

1- Mevcut sirketinizde kag senedir ¢alistyorsunuz?

2- Toplam profesyonel ¢alisma siireniz ka¢ senedir?

3- Cinsiyetiniz: Kadmn Erkek

4- Dogum yiliniz:

5- Egitim Durumunuz
Lisans
Yiiksek Lisans Ogrenci Yiiksek Lisans Mezun
Doktora Ogrenci Doktora Mezun

6- Mezun Oldugunuz/ Lisans

Okudugunuz Bolim

Yiiksek Lisans
Doktora
7- Midirligiiniz:
8- Unvaniniz
Miihendis A Mihendis B Miihendis C
Miihendis D Miihendis E Miihendis F
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A. Derecelendirme Sorulari: Liitfen kendinize en yakin gelen sikki
isaretleyiniz.
Not 1: Eger soru ile ilgili bir deneyiminiz bulunmuyorsa “Mevcut Degil” sikkini
isaretleyiniz.

Not 2: Sorulardaki bilgi ve bilgi birikiminden kasit, teknik bilgidir.

£ =
1 - Lisans egitimimde
ogrendigim bilgileri 1s
hayattimda  yogun  olarak 1 2 3 4 5
kullantyorum
2 - Lisansiistii egitimimde
ogrendigim bilgileri 1s
hayatimda yogun olarak - 1 2 3 4 5
kullantyorum
3 - Mevcut sirketimden Once
calistigim  firma/liniversitede
edindigim bilgiyi yogun olarak - 1 2 3 4 5
kullanmaktayim
4 - Genel olarak sirket disi
edinmis oldugum (ise
baslamadan  once veya
devam ederken) bilgileri is 1 2 3 4 5
hayatimda yogun olarak
kullanmaktayim

5 - Sirketim vasitasiyla aldigim
kariyer egitimleri bilgi )
birikimimi artirmaktadir L 2 3 4 >

6 - Calistigim 6z kaynakli Ar-
Ge projeleri bilgi birikimimi

artirmaktadir ) 1 2 3 4 >
7 - Calistigim sozlesmeli Ar-
Ge projeleri bilgi birikimimi ) 1 2 3 4 5

artirmaktadir
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8 - Takim arkadaslarimla
teknik tartigmalar bilgi
birikimimi artirmaktadir

9 - Katildigim konferanslar
bilgi birikimimi artirmaktadir

10 - Yurtigi/yurtdisi
danigmanlarla ve/veya
iiniversite hocalariyla yapilan
caligmalar bilgi  birikimimi
artirmaktadir

11 - Alt yiiklenicilerle beraber
yapilan caligmalar (verilen
paket isler) (damigsmanlik
hizmeti hari¢) bilgi birikimimi
artirmaktadir

12 - Sirketin mevcut teknik
raporlart  bilgi  birikimimi
artirmaktadir

13 - Proje Gozden Gegirme ve
llerleme  Toplantilar1  bilgi
birikimimi artirmaktadir

14 - Yaptigim  Patent
arastirmalart ~ ve  literatiir
taramalar1  bilgi  birikimimi
artirmaktadir

15 - Sirketim ortak ihtiyaglari
karsilamak i¢in farkli
kuruluglarla igbirligi ylirtitiir

16 - Sirketimde, c¢alisanlar
islerinde yasadiklari
problemleri 6grenme firsati
olarak goriiyorlar

17 - Sirketimde, ¢alisanlar
fikirlerini  sunmadan  Once
baskalarinin goriislerini
dinliyor
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18 - Sirketim, c¢alisanlarin
ihtiya¢  duyduklar1  bilgileri
istedikleri zaman hizli ve kolay
bir sekilde almalarini saglar

19 - Sirketim, tecriibe edinilen
olumlu/olumsuz teknik
caligmalarla (lessons learned)
ilgili bilgileri tiim ¢alisanlar
icin erisilebilir kilar

20 - Sirket c¢alisanlarinin
mevcut bilgi yonetim
sisteminin kullanimina dair
farkindaliklar1 vardir

21 - Sirketim bendeki teknik
bilgiye tamamen sahiptir ve
bunu kullanilabilir  olarak
saklamaktadir

22 - Gidilen gorevler ve
egitimlerde edinilen  bilgi,
kullanilabilecek sekilde
sirkete tamamen aktariliyor

23 - Sirket i¢i bilgiye
ulagabilmek icin biirokratik
engellerle
"karsilasmiyorum"

24 - Alt yiiklenicilere verilen
paket islerin sonucu diiretilen
bilgiye (alt yiiklenicide olan
bilgi) tamamiyla
erisebilmekteyim

- _

25 - Sirketim bana diinya
iizerindeki patent ve literatiir
veritabanlarina kolayca erigim
imkani1 saglamaktadir

26 - Sirketim; ¢alisanlar
sorunlar1  ¢ozerken kurum
icinden yanit aramaya tesvik
eder
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27 - Edinilen  bilginin
dokiimante edilebilmesi i¢in
motive edici uygun sartlar

saglanmaktadir (zaman,
erisilebilirlik, takdir vb)

28 - Teknik bilgimi sirket
icinde rahatga
paylasabilecegim giliven
ortamin1 hissediyorum

29 - Calisanlar sahip olduklari
ortilk  bilgiyi* paylagma
motivasyonuna sahiptir

30 - Ekip ic¢i bilgi akist
kuvvetli bir sekilde islemesi
icin yeterli motivasyonum
vardir

31 - Proje paydaslar1 arasi
bilgi akist kuvvetli bir sekilde
islemesi i¢in yeterli
motivasyonum vardir

32 - Ekipler arasi1 bilgi akisinin
kuvvetli bir sekilde islemesi
icin yeterli motivasyonum
vardir

33 - Sirketimde farkli tecriibe
ve uzmanliklardan c¢alisanlarin
bir araya gelerek fikir
irettikleri etkinlikler
yapilmaktadir

34 - Sirketimde; tecriibe ve
unvan  farki  olmaksizin,
calisanlarin motivasyonu
kirilmadan Oneri
sunabilecekleri toplant1
kiiltiiri vardir

35 - Sirketimde, ¢alisanlar
birbirlerine agik ve diiriist bir
sekilde geri bildirimde
bulunuyorlar
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36 - Sirketimde, calisanlar
giiven ortami olugturabilmek
adina  birbirleriyle zaman
geciriyorlar

37 - Sirketimin tistlin kimligini
benimsiyor ve kendimi sirkete
bagli hissediyorum

38 - Calisanlarin genel olarak,
sitketin ~ dstin  kimligini
benimsedigini ve sirkete bagl
olduklarmni diigiiniiyorum

39 - Sirketimin, performanstan
daha c¢ok 6grenme odakli bir
yapisi oldugunu diisiinliyorum

40 - Sirketimde, c¢alisanlar
gelecek caligmalarda ihtiyag
duyacaklari becerileri
belirlerler

41 - Sirketim, calisanlarinin
egitim taleplerini
desteklemektedir

42 - Sirketim, ¢alisanlarin
becerileri konusunda giincel
bir veri taban1 tutmaktadir

43 - Genel olarak sirketimin
bilgi iiretme yetenegini
basarili buluyorum

44 - Genel olarak sirketimin
bilgiyi depolama yetenegini
basarili buluyorum

45 - Genel olarak sirketimin
bilgi transferi yetenegini
basarili buluyorum

46 - Genel olarak sirketimin
bilgiyi basarihi bir sekilde
yonettigini diisiiniiyorum

:
J
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B. Acik Uclu Sorular: Liitfen asagidaki ac¢ik uclu sorular1 kisaca cevaplayiniz.
Yanitlariniz i¢in verilen alan yetersiz kalmas1 durumunda kagidin arkasini soru
numarasini yazarak kullanabilirsiniz. Bu bdliimdeki cevaplariniz tez sonucu
politika belirleme agsamasinda kullanilacaktir.

5- Organizasyonun 6grenme siireclerinin gelisimi icin ne gibi
uygulamalar yapilmahidir? (Sirketin Ogrenmesi)

6- Personelin 6grenmesinin gelisimi i¢in ne tiir siirecler hayata
gecirilmelidir? (Kisisel Ogrenme)

7- Sirket ici bilgi paylasimin daha islevsel hale gelmesi icin neler
yapilabilir?

8- Organizasyonun 6g3renme siireclerinde ortaya ¢ikan engeller
nelerdir? (Sirketin Ogrenmesi)

e Bu engellerin asilmasi icin neler yapilmahdir? Bu konuda
yetkili siz olsaniz ne gibi uygulamalar yapardimz?
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E. SEMI-STRUCTURED INTERVIEW QUESTIONS (TURKISH)

MULAKAT SORULARI

1- Personelin 6grenme siirecleri ile ilgili gérdiigliniiz problemler nelerdir?

1.1-  Bu problemlerin ¢dziimii i¢in neler yapilabilir?

2- Organizasyonun 6grenmesi ile ilgili gordiigiiniiz problemler nelerdir?

2.1-  Bu problemlerin ¢oziimii igin neler yapilabilir?

3- Organizasyonun 6grenme siireglerinin gelisimi i¢in yenilik¢i ne gibi
uygulamalar yapilabilir?

4- Organizasyonda bilgi iiretimini artirabilecek ne gibi uygulamalar yapilabilir?

5- Organizasyonda bilginin tutulmasi (unutulmamasi) konusunda ne gibi
problemler vardir?

5.1-  Bu problemlerin ¢6ziimii i¢in neler yapilabilir?

6- Organizasyonda bilgi transferi konusunda ne gibi problemler vardir?

6.1- Bu problemlerin ¢6ziimii i¢in neler yapilabilir?

Katihmciya Gore Eklenecek Sorular:

Farkli firmada | Onceki firmanizda olup, mevcut sirketinizde uygulandigi
calismis takdirde sirketin 6grenme siireglerini gelistirecegini

diislindiigliniiz ne tiir uygulamalar vardir?

Yurtdisinda Yurtdisi ile kiyaslandiginda 6grenme siirecleri ile ilgili kiiltiirel

yagamig/egitim | engellerimiz var midir? Varsa bu engeller sirket ortaminda nasil

gormiis minimize edilir?

Akademik Akademideki 6grenme siireclerinden sirketinize entegre
Kariyer edilebilecek 1yi uygulama ornekleri var midir? Nelerdir?
yapmis
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F. TURKISH SUMMARY / TURKCE OZET

18. yiizyildan Britanya'da baslayan sanayi devriminden itibaren bilim ve teknoloji
daha 6nde gelen ekonomik olgular haline gelmektedir. Bilim ve teknolojik caligmalar
sayesinde bir¢ok bulus iiretilmekte ve ortaya ¢ikan bu buluslarin ¢ogu yeni buluslar
i¢in firsatlar yaratan pazarlar agmaktadir. Bu dongii sanayi ekonomisinin yayilmasina

yardimc1 olmaktadir.

Bilim ve teknolojinin ilerlemesine olan etkiler, belirli zaman araliklarinda her sektor
icin farklilik gostermistir. Teknoloji gelisiminde bir zamanlar oncii olan sektorler
giinlimiizde sadece diger sektorlerin gelistirmeye devam ettigi teknolojileri kullaniyor
olabilirken, bilim ve teknoloji tarihinde 6nemli yerleri olmayan bazi sektorler bugiin
teknolojinin ilerlemesinde ¢ok ciddi gorevler iistlenebilmektedir. Bu durumun bilinen
bir Ornegi, sanayi devriminin baslangicinda, teknolojiyi yonlendiren tekstil
sektoriiniin, 21. yiizyilldaki teknolojik gelismeler tizerindeki etkisinin giderek
azalmasidir. Bu degisim trendinin temel nedenleri ekonomik kaygilar ve teknolojik
gereksinimlerdir. Ekonomi agisindan, yatirimeilar yiiksek yatirnm getirisi olan
sektorlere yonelme egilimindedir. Sonsuz bir dongiide, yatirimlar teknolojik gelismeyi
hizlandirirken ve teknolojik gelismeler, buluslara olan yiiksek talebin bir sonucu

olarak yatirim getirisini arttirmaktadir.

Teknolojik olarak, sektorler heniiz olgunlasmamis bazi onciil teknolojilere bagimli
olabilir ve bu teknolojileri farkinda olmadan bekliyor olabilirler. Bununla birlikte,
herhangi bir sektor ¢ok disiplinli bir yapiya sahip olabilir ve diger sektorleri de bu
kapsamda teknolojik olarak besleyebilir. Bu baglamda, son yiizyilda bilim ve
teknolojiyi ilerleten sektorlerinden birinin savunma sanayi olmasi sasirtict degildir. 1.
ve II. Diinya Savasi sonrasinda tilkeler i¢in ulusal giivenlik perspektifi nemli 6l¢iide
degisti. Yeni bakis agisi ile hiikiimetler iistiinliik elde etmek i¢in yiiksek teknolojiye
odaklanirken, ulusal giivenlik biit¢esini 6nemli 6lgiide artirdi. Savunma sanayi,
iletisimden teknolojilerinden goriintiileme dedektoriine kadar, birgok farkli teknoloji

ile ilgilidir. Endiistrinin yiiksek biitcesi nedeniyle ilgili teknolojiler de hizli sekilde
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gelismektedir. Sonug olarak, savunma sanayii ¢alismalar1 sayesinde, giinliikk hayatta

kullandigimiz ve milyarlarca dolarlik ekonomiye sahip sayisiz icat ortaya ¢ikmustir.

Bu durum hem askeri hem de sivil kullanimlar igin tiiketilebilecek teknolojik tirtinleri
ilgilendiren ¢ift kullanim konseptini yaratmaktadir. Ayni zamanda kendine has ticaret
diizenlemeleri olan bu 6zel kavramin giiniimiizde c¢esitli 6rnekleri bulunmaktadir.
Ornek olarak, fiize endiistrisinde hem askeri roketler hem de uydular benzer
yontemlerle ve teknolojik araglarla iiretilmektedir. Benzer sekilde, niikleer silahlar
acimasiz askeri silahlardan biri olsa da niikleer teknolojiler sivil kullanim i¢in biiyiik
miktarda enerji sagliyor. Son olarak, termal kameralar hem sahada gece goriis igin
askeri operasyonlarda hem de ve tibbi goriintileme icin saglik alaninda

kullanilmaktadir.

Insanlik, var olan mevcut iiriinleri iireterek ve tiiketerek hayatii sonsuza kadar
stirdiirebilir, ancak gelisme ve rekabet arzusu yeni sorunlar ve bu sorunlarin
¢Oziimlerini bulmamizi saglar. Uluslarin yeni ¢agdaki rekabeti bir sekilde bilim ve
teknolojiye dayanmaktadir ¢iinkii yenilike¢i iirlinler mevcut pazarlara hiikkmetme veya

yenilerini yaratma potansiyeline sahiptir.

Bugiin, bilim ve teknoloji ile ilgili bircok sektoriinde cok sayida sirket ve Ar-Ge
calisam1 var ve bilgiye ulasmak her zamankinden daha kolay. Hizla bilgi edinme
yetenegi, en az bilginin kullanishilig:r kadar hayati bir hale gelmistir. Bu baglamda,
sirketler ve tlkeler icin kisisel ve orgiitsel 0grenme stratejileri teknolojik gelisme
konusunda giincel kalmalarina katkida bulunmaktadir. Bu nedenle, bir firmanin
ogrenmeye odaklanan inovasyon politikasi, teknoloji yarisinda geride kalmamasi igin

olmazsa olmazidir.

Yogun bilgi tiretimi yapilan Ar-Ge ¢alismalarinda sirketler ve bireyler bilgiyi kendileri
olusturabilir veya dis kaynaklardan elde edebilirler. Kullanilan bilgi kurumlara kisa
vadede fayda saglayabilse de en Onemli unsur bilginin kurum tarafindan
ogrenilmesidir. Ogrenme kavrami, firmalara daha uzun vadeli ve kalic1 kazanimlar
saglayabilir. Bunlardan en onemlisi istikrarli ve artan performansin sonucu olarak
sirketin bilgi kapasitesi ve pazar paymin artirilabilmesidir. Bir diger kritik sonug ise

Ogrenilen bilgilerle tekraren harcanan ¢aba ve paradan kurtulmaktir.
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Bu tez, bir savunma sanayi firmasinda orgiitsel 6grenme siireci i¢in itici giigleri ve
engelleri analiz eden faktorleri bulmayr amaglamaktadir. Ek olarak hem sirket
hakkinda hem de organizasyondaki 6grenme, kiiltir ve Ogrenme stlirecindeki
potansiyel gelismeler hakkinda bir perspektife sahip olmak arastirilmaktadir. Bu
baglamda, bu caligmanin asagida belirtilen aragtirma sorularini cevaplamasi

amagclanmustir.

Arastirma Sorusu-1:
Savunma sanayi sirketinde orgiitsel 6§renmenin itici gliclerini ve engellerini analiz

eden faktorler nelerdir?

Arastirma Sorusu-2:

Savunma sanayiinde orgiitsel 6grenmeyi nasil daha verimli hale getiririz?
Savunma Sanayi

Ulkeler siirekliligini saglamak i¢in smirlarii korumak zorundadirlar. Bu smirlart
korumak i¢in devletler, zor durumlar icin gerekli ekipmani ve gerekli ekipmani
dogrudan koruyabilen veya kullanabilen ordu personeline sahip olmalidir. En genel
anlamda savunma sanayi, ulusal savunma alaninda ihtiya¢ duyulan alet ve

ekipmanlarin iiretimini saglayan sektor olarak tanimlanabilir.

Sektor genellikle devletlerin yakin kontrolii ve koordinasyonunda ilerlemektedir.
Ulusal giivenlik devletlerin en 6nemli dnceligi oldugundan sektore verilen onem ¢ok
biiyiiktiir. Ulkeler savunma sanayi stratejilerini jeopolitik durumlarina, ekonomilerine,
askeri yapilarina, stratejik hedeflerine ve teknolojik yeterliliklerine gore tanimlayarak
ciddi biitceler tahsis etmektedir. Ulusal giivenlik nedeniyle, sektore yiiksek bir biitce
ayirmaktan ¢ekinmemek, sektorii maliyet-etkin olmaya zorlamaz; bu ¢ok ciddi paralar

harcanmasina olanak saglar.

Savunma sanayi, ordulara avantaj saglamay1 amacglayan ¢esitli iiriinlerin Ar-Ge ve
{iretimine odaklanmaktadir. Ulkeler savunma ihtiyaglarini en iyi sekilde karsilamak
icin yiiksek tutarli Ar-Ge harcamalar1 yapmaktadir. Bu yiiksek biitge, rahatlik bir
sekilde yatirim yapilarak teknolojinin ilerlemesini saglar. Sivil alanda kullanilabilecek

sistemlerin temellerini atarken devletlerin savunma ihtiyaglarim1 karsilamalarina
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yardimci olmak i¢in Ar-Ge yatirimlart ve ¢alismalar1 sonucunda birgok bulus ortaya

cikmustir.

Savunma sanayi, havacilik ve uzay endiistrisi ile bircok benzer o6zellige sahip
olmasindan dolay1, genellikle Havacilik ve Savunma Sanayi olarak birlikte
incelenmektedir. Ulkeler biitceleri dahilinde bu sektdrde siki1 bir rekabete girerken,
sektoriin en giiclii iilkesi olan ABD'min sektorde sadece Ar-Ge'ye harcadigi para
miktar1 2018 yi1linda 110 milyar dolar olarak ger¢eklesmistir. Bununla birlikte ABD’de

Havacilik ve Savunma Sanayi sektoriinde 888,575 kisi istihdam edilmektedir.

Ulkemizde savunma sanayine verilen énem, jeopolitik durumlar nedeniyle siirekli
olarak artmaktadir. Bununla birlikte, ¢ok sayida askere dayanan temel savunma
yontemini teknoloji kullanimina doniistiirme egilimini 6zlimseyebilen Tiirkiye'de,
savunma sanayi gelismis iilkelerde oldugu gibi devletin kontrolii ve koordinasyonu
altinda ilerlemektedir. Savunma sanayi harcamalarinin birincil kaynagi Milli Savunma
Bakanligi'nin (MSB) biitgesi olmakla birlikte, koordinasyon saglayan en kritik kurum
Savunma Sanayi Bagkanligi'dir (SSB).

Tiirkiye'de Savunma Sanayi sektoriinde, 2018 yilinda 8.8 milyar USD ciro
gergeklestirilmis ve 67,239 kisi istihdam edilmistir. Ar-Ge ¢alismalar1 kapsaminda
iiriin ve teknoloji gelistirmeye harcanan 1.4 milyar ABD dolar pozitif getiri artan
siparisler ile goriilmektedir. 2017 yilinda sektdr oyuncularinin siparis defterlerine yeni
verilen sipariglerin tutar1 8 milyar USD'dir. Bu tutarda 6nemli bir artis (51.51%)

meydana geldi ve alinan toplam siparis sayisi 12 milyon USD civarinda gergeklesti.

Ulkemizde savunma sanayinin genel isleyisi, SSB ve MSB'nin TSK'nin mevcut ve
gelecekteki ihtiyaclarmi analiz etmesinin ardindan yapilan teklif cagrilariyla
baslamaktadir. Teknik goriismeler sonrasinda ihtiya¢ duyulan kalemlerin 6zellikleri
belirlenerek ve ihaleye ¢ikilmakta; ihaleyi kazanan sirketler projeyi sozlesme
sartlarina gore tistlenmektedirler. SSB'nin ihale ettigi projeler, Tiirkiye'nin hedefleri
dogrultusunda millilestirme oranini artirmayr hedeflemektedir ve bu baglamda
teknoloji kazanimina biiyiik 6nem verilmektedir. Ayrica, ihalelerde sirketlerin bilgi ve

insan kaynaklar1 profili biiylik 6nem tagimaktadir.
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SSB, baz1 projelerine Teknoloji Kazanim Yikiimliligi getirerek O6grenme
ekosistemine katkida bulunmaktadir. Teknoloji Kazanim Yiikiimliiliigi ile nihai tirline
girdi saglamak amaciyla ana yiiklenicinin sorumlulugu altindaki KOBI'lerin ve
liniversite/arastirma kurumlarinin ortak c¢aligmalar1 ile teknoloji gelistirilmesi
hedeflenmektedir. Teknoloji Kazanim Yiikiimliligii Projeleri kapsaminda sektoriin
benzersiz ve yeni teknolojiler gelistirmesi tesvik edilmekte ve SSB biinyesindeki ilgili
boliimlerle koordinasyon iginde ana sistemlerde millilestirme oraninin artirilmasi

hedeflenmektedir.

SSB Ar-Ge projelerinin tiim ¢iktilarinin kuruma verilmesi zorunludur. Bu baglamda
tiretilen tim Dbilgilerin uygun bicimde belgelenmesi ve SSB'ye sunulmasi
beklenmektedir. Kurum, gerektiginde teknoloji transferi igin inisiyatif alarak
paydaslar arasinda arabuluculuk yapabilmektedir. Ayrica, projeden bagimsiz olarak
sektorlin insan kaynaklar1 profilini olusturmaktan sorumlu olan kurum, egitim

ihtiyaclarii karsilamaya yonelik politikalar da belirlemektedir.

SSB projeleri savunma sanayi sirketleri i¢in en 6nemli gelir kaynagidir. Bu projeler
tiretim ya da Ar-Ge projeleri olabilmektedir, ancak daha 6nce de belirtildigi gibi, bu
projeleri alabilmek i¢in yeterli insan kaynagina ve bilgiye sahip olmak gerekmektedir.
Ozellikle, iiretim projeleri yiiksek sdzlesme maliyetleri ile sirket Cirolarmi énemli bir
sekilde artirmaktadir ve bu projelerin genellikle Ar-Ge faaliyetleri olmadigindan

gerceklestirilmesi daha kolaydir.

Sirketler kendi inisiyatifleriyle veya hiikiimetten talep iizerine teknolojik kazanimlar
elde etmeye calisirlar. Bu kazanimlar1 mevcut {iriinlerinin yeteneklerini gelistirmek
veya yenilik¢i iiriinler iiretmek ig¢in kullanabilmektedirler. Sirketler Ar-Ge projelerini
SSB ile sozlesmeli olarak yapabilirken, kendi 6z kaynaklari ile de bilgilerini artirmaya
yonelik projeler de tiretebilmektedirler. Bu projeler arasinda iki ana fark vardir;
birincisi, kisa vadede SSB Projeleri sirketlere kar saglarken, 6z kaynakli projeler
sadece giderleri artirmaktadir. ikinci olarak, SSB Ar-Ge projelerinde takvim
gereksinimlerini kargilama yiikimliligii vardir, ancak 6z kaynakli Ar-Ge projelerinin

genellikle sirket disindan herhangi bir takvim yiikiimliiligii bulunmamaktadir.
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Sektoriin  ve sirketlerin giliglii finansal yapist nitelikli personel istihdamini
kolaylastirmaktadir. Ar-Ge ¢alismalarinin kalitesi, istihdam kosullar1 ve gelecek vaat
eden sirketler nedeniyle bircok yeni mezunun ilk hedefi savunma sanayi firmalari
olmaktadir. Calisanlar Ar-Ge g¢alismalarina paralel olarak lisansiistii egitimlerine
devam etme egilimindeyken, sektorde ¢alisan miihendislerin yiizde 35" yiiksek lisans

derecesine sahiptir.

2018 yili verilerine gore 67.239 savunma sanayi calisanindan 16.040" sirketlerde
miihendis olarak caligmaktadir. Ayrica, sektoriin toplam istthdaminin yiizde 20'sinden
fazlasinin Ar-Ge departmanlarina ait olmasi, sektoriin bilgi tiretimi ve 6grenimine

katkisini gostermektedir.

Bu ¢alisma i¢in baslangi¢ olarak, bilgi alaninda literatiir aragtirmasi yapildi. Bilgi ve
bilgi yonetimi kavramlar1 orgiitsel 6grenme ile giiglii bir sekilde iliskilidir. Orgiitsel
O0grenmenin temel degeri bilgidir; dolayisiyla orgiitlerdeki 6grenme siiregleri de i¢
paydaslarin bilgisi ile iliskilidir. Bilgi, 6rgiitsel 6grenmenin yapitasi olarak goriilebilir.
Dikkat cekici bir sekilde, orgiitsel 6grenme g¢alismalarinin ¢ogu orgiitsel yapidaki
farkli bilgi asamalarini arastirmaktadir. En genel anlamda orgiitsel 6grenme, bilginin

yaratilmasi, aktarilmasi ve tutulmasi biitiiniiyle ilgilidir (Argote, 2011).

Bilgi ekonomisi igerisinde yer almasi zorunlu olan bilgi yonetimi literatiirii de gozden
gecirildi. Sadece sirketler degil, tlkeler de bilgilerine gore siralanmaktadir.
Bulundugumuz dénem, bilgi potansiyellerini ele alamayan aktorler i¢in acimasiz
olabilmektedir. Sayisiz rakip ve smirsiz bilgi kaynagi; pazarlar icin, sermayeden
bagimsiz olarak, uygun bir bilgi yOnetimi yapisiyla 6n plana cikabilecek yeni
oyuncular yaratabilmektedir. Sirketler siirdiiriilebilirlik konusundaki bilgilerini is

hayatinda yiirlitmek zorundadir.

Ayrica arastirma sorular1 dogrultusunda orgiitsel 6grenmeye iligkin literatiir de gozden
gecirilmigtir. Bilgi yonetiminin en Onemli kismi oOrglitsel 6grenme asamasidir.
Ogrenme olmadan, bilgi ve bilginin yonetimi kavramlari eksik ve devamlilig1 olmayan
terimler olarak kalmaktadir. Orgiitlerin grenme yetenegi sirketlerin pozisyonlarini ve
ilerleme yonlerini tanimlayabilir. Basarili bir 6grenme sistemi sirketleri zirveye

tasirken, belirsiz 6grenme sistemleri organizasyonlarin sonunu getirebilir.
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Literatiir taramasindan sonra tez bes adimda tamamlanmustir.
Adim 1: Kavramsallastirma

Aragtirmayr ilerletmek icin, gbézden gegirilmis literatiire uygun olarak
kavramsallastirma caligsmalari yiirtitiilmistiir. Genel kavramsallagtirma Bo6lim 3.1'de
aciklanmistir; bu bdliimde genel ve kategorize edilmis degiskenlerin nasil belirlendigi
aciklanmaktadir. Bu adimin sonucunda alt1 kategori altinda 41 degisken belirlenmis
ve bu alti kategorinin besi i¢in genel degerlendirme kapsaminda bes degisken
olusturulmustur. Boliim 3.2'de tanimlanan degiskenler hem agik uc¢lu hem de miilakat
sorularini olusturmak icin de kullanilmistir. Bu boliimde 46 degiskenin tamami yapilan
genis literatlir arastirmasina gore olusturularak ayri ayri agiklanmistir. Anket ve

miilakat sorular1 her degiskenlerin her a¢iklama kismindan sonra sunulmustur.
Adim 2: Anket

Bir sonraki adimda, anket tipi secimi ve bu se¢imin avantajlari belirtilmistir. ilk
aragtirma sorusu, savunma sanayi sirketinde Orgiitsel 6grenmeyi engelleyen ve
destekleyen faktorleri arastirmaktadir. Likert Olgekli anket sayesinde bu faktdrler
ortaya ¢ikartilabildigi i¢in sorular sistematik olarak bu yontemle hazirlanmistir.
Crawford'un (1997) “Anketin Gelistirilmesinde Yer Alan 9 Adim” Ek B'de verilen

anketi tasarlamak i¢in kullanilmistir.
Adim 3: Miilakatlar

Yar1 yapilandirilmis miilakat boliimii ikinci aragtirma sorusunun cevabini bulmak i¢in
gerceklestirilmistir: Savunma sanayiinde orgiitsel 6grenmeyi nasil daha verimli hale
getiririz? Bu arastirma sorusu, ilk soruyu tamamlayici olarak olusturulmustur, ancak
bu sorunun cevaplarinin 6nceki aragtirma sorusunda kullanilan ayni yontemle elde
edilmesi miimkiin degildir. Bundan dolayi, Harrell ve arkadaglarimin (2009)
tanimladig1 avantajlar1 g6z Oniinde bulundurarak yar1 yapilandirilmis miilakat
uygulamaya karar verilmistir. Daha sonra sorular Harrell ve arkadaslarinin (2009)
onerdigi kurallara gore olusturulmustur. Miilakat yontemi zorlu bir yontemdir ¢ilinkii

sorular1 tasarladiktan sonraki siire¢ olan ylirlitme asamasi da sorularin tasarimi kadar
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Kritiktir. Verimli miilakatlar gerg¢eklestirebilmek i¢in Dillon ve arkadaslarinin (1994)
sundugu alt1 temel kurala uyulmustur.

Adim 4: Analiz

Anket ve miilakat katilimeilan i¢in demografik analiz Bolim 4.1'de sunulmustur.
Kapsamli bir analiz yapmak icin anket sorularinin tanimlayici istatistikleri verilmis ve
degiskenlerin ortalamalar: bu baglamda yorumlanmaktadir. Degisken kategorilerine
gore One ¢ikan istatistiklerin vurgulandigr boliim, dogrulama bolimi ile devam
etmektedir. Bir dogrulama araci olarak, 5 Olgekli Likert sorular1 3 olgekli olarak
diizenlenerek "Katiltyorum", "Kesinlikle Katiliyorum" segenekleri " Katiliyorum" ve
"Katilmryorum”, "Kesinlikle Katilmiyorum" segenekleri "Katilmiyorum” olarak
degistirilmistir. Boylece Sekil 1°de de goriilebilecegi iizere, her degisken igin 3 ve 5
Olgekli Likert sonuglart degerlendirilerek dogrulama yapilmistir. Bu kapsamda, her
degisken i¢in 5 Glgekli Likert sonuglarina verilen yanitlari ortalamasinin orta nokta
olan 3.00 degerine gore pozisyonu ve 3 Olcekli tliretilmis cevaplarin yilizdesel

dagilimimin uyumlulugu incelenmistir.

Kesinlikle Kesinlikle
Katilmiyorum Kararsiz Katiliyorum
Katilmiyorum Katiliyorum

N\

Katilmryorum Kararsiz Katilryorum

$—
= 3
c 3
= g
S 8
S g

90]

Turetilmis
Secenekler

Sekil 1: Likert Olcekli Secimlerin Tiiretilmesi

Tez’de nitel analiz kapsaminda iki ayri ¢alisma yapilmistir. i1k olarak, agik uglu sorular
kodlanarak genel kavramlar olusturulmus ve gruplandirilarak analiz edilmistir.
Ikincisi, miilakatlarda alinan yanitlar nitel olarak incelenmistir. A¢ik uglu sorulara
benzer olarak verilen cevaplar kodlanmis ve daha genel ifadelere doniistiiriilerek

degerlendirmeler bu baglamda ilerletilmistir. Miilakatta bulunan alt1 temel soru genis
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bir perspektiften incelenmistir. Miilakat katilimci profillerine gore hazirlanan ek

sorular, dis durumlarla karsilastirma yapmak igin ayr1 ayri analiz edilmistir.
Adim 5: Strateji Onerileri

Strateji Onerileri adiminda, sirketin orgiitsel dgrenme performans verimliligini
artiracak stratejiler onerilmektedir. Strateji olusturma asamasinda sirketin orgiitsel

O0grenmesinin oniindeki itici giicler ve engeller dikkate alinmastir.

Tezin arastirma sorularina cevap arama kapsaminda uygulanan anket c¢alismasi
sonucunda dagitilan 140 kisiye dagitilan formlardan 100 geri doniis saglanmustir.
Anketin 71.4' ile iade edilen sorular alt1 farkl1 kategoriye ayrildi ve bes kategori igin
genel degerlendirme sorulari eklendi. Ayrica sorular daha anlamli yorum yapabilmek
icin sorulus tiplerine gore bes farkli tiire ayrilmistir. Acik uclu sorulardan dordii
miihendislerin iyilestirme ve problem ¢dzme Onerilerine odaklanirken, bir agik uglu
soru katilimeilarin orgilitsel 6grenmenin sorunlart hakkinda goriislerini ayrintili olarak
topladi. Her bes katilimcidan yaklasik {igiiniin cevapladigi soru, orgiitsel 6grenmenin

oniindeki engelleri bulmay1 amaglamistir.

Miilakat sorular1 ikinci arastirma sorusuna cevaplar almay1 amaglamaktadir. Sorular,
sirketin Orgiitsel 6grenme performansini artiracak stratejileri anlamaya yonelik olarak
tasarlandi ve goriismeler sirasinda calismaya odaklanmak igin yonlendirmeler

yapilmistir.

Sekil 1°de goriilebilecegi iizere, tezde sorulan Likert Olgekli sorular ile destekleyici ve
engelleyici unsurlar ortaya ¢ikarilmaya calisilmistir. Sorulara bes puan iizerinden
verilen yanitlar ile her bir degiskenin sirkette engelleyici mi destekleyici mi oldugu
incelenmistir. Anket ¢alismasindaki acik uglu sorular orgiitsel 6grenmeyi engelleyen
unsurlar1 sorgulamakla birlikte, sirketin O0grenme performansini artirabilecek
caligmalar1 da sorgulamistir. Miilakat sorular1 ise mevcut problemlere deginmis olsa

da sirketin orgiitsel 6grenme performansini artirmak iizere Oneriler toplamistir.
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Likert Olgekli Miilakat

Sorular Sorulan

Destekleyici Engelleyici

Oneriler
Unsurlar Unsurlar

Sekil 2: Anket ve Miilakat Calismas1 Arasindaki Tliski

Laloux'un (2004) belirttigi gibi, organizasyonlar arasinda en geligsmis olan1 63renen
organizasyonlardir. Biling asamalarinin son seviyesindeki 6grenen organizasyonlar,
birligi, ortak hedefleri ve yiiksek is birligini temsil etmektedir. Bu kuruluslar giiglii
kurumsal hafizalar1 ve bilgi depolartyla 6ne ¢ikarken, insan gibi esnek 6grenme ve
gelisim becerilerine sahip olmalidirlar. Tipki insanlar gibi, miikemmel 6grenme
organizasyonlarinda her beyin hiicresi ve duyu organi, stirekli gelisim hedefi ile tam
senkronizasyonda c¢aligmalidir. Miikemmellige ulagmanin imkansizligi, 6grenen
organizasyonlara ve Ogrenme yolunda ilerleyen organizasyonlara her zaman

gelistirmeleri gereken unsurlar saglamaktadir.

Ogrenme siireglerine ve stratejilerine yapilan yatirimlar sirketin ve calisanlarmin
gelecegine onemli olgiide katkida bulunmaktadir. Ogrenme siireclerine yatirim
yapmak, sivil sektordeki kuruluslarin iiretim ve satis performanslarindan
vazge¢melerine anlamina gelebilirken, savunma sanayinin farkli dogasi nedeniyle,
feragat edilen konu iiretim veya satis degil, diger Ar-Ge faaliyetleri olmaktadir.
Savunma sanayiindeki sirketler genellikle belirlenen prosediirler ile yogun Ar-Ge
calismalar1 yiirlitmektedir ve Ar-Ge calismalarina belirledikleri yontemlerle devam

etmektedirler. Savunma sanayiinde 6grenme stratejileri 6nermek hassas bir konudur,
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¢linkii bu belirlenmis yontemleri bozan O6grenme siirecleri sirketlere ciddi zarar

verebilir.

Onerilen stratejiler iki baslik altinda toplanmistir. Bunlardan ilki, genel iyilestirmeler
ve daha temel konularla ilgilenen "Genel lyilestirme Stratejileri"dir. Diger baslik,
mevcut sorunlara bakilmaksizin, sirketin faaliyete gecirmesi durumunda orgiitsel
O0grenme performansini  gelistirecegi  diisiiniilen stratejileri igeren "Yenilik¢i

Stratejiler"dir.

Genel Iyilestirme Stratejileri

Sirket, mevcut yontemlerini ve yeteneklerini iyilestirerek 6grenme performansini ve
verimliligini  artirabilir. Bircok sorun ve Onemli eksiklikler hali hazirda
degerlendirilmektedir ve sirket su anda bunlara 6zel ¢éziimler sunabilmektedir; ancak,
bu ¢ozlimleri yeniden diizenleyerek ve gelistirerek 6nemli 6grenme kazanimlari elde

edilebilir. Onerilen iyilestirme stratejileri asagidaki gibidir.

e En onemli iyilestirmelerden birisi, kiitiiphanesi, tartisma sayfalari ve teknik
bilgi veri tabani olan, iyi tasarlanmis, kullanic1 dostu ve kapsamli bir ¢evrimigi
bilgi platformuna sahip olmaktir. Calisanlar, ihtiya¢ duyduklar1 bilgileri
anahtar kelimelerle arayabilmeli, benzer anahtar kelimelerle ilgili tartisma
sayfalarin1 bulabilmeli veya yeni tartismalar baslatabilmelidir. Ayrica, ilgili
bilgiye sahip personel sistemde bulunabilmeli ve bu anahtar kelimeler
hakkindaki deneyimlerini sunabilmelidir. Tiim ¢alisanlar icin, diizeyleri ile
birlikte sahip olduklar1 bilgileri i¢eren bir veri tabani, konuyla ilgili cevrimigi
tartismalardan otomatik olarak haberdar olmalarim1 ve ihtiya¢ sahiplerine
yardimc1 olmalarini saglar. Bu iyilestirme bilgiye erisim i¢in rahat ve pratik bir

kanal acacaktir.

e Dokiimantasyon, sirketin 6grenme siiregleri i¢in temel unsurlardan biridir ve
bilgiyi sisteme kaydetmenin mevcut ¢oziimiidiir. Tasarim siiregleri ile entegre
bir yap1 kurarak siirecin gereksiz oldugu algist nedeniyle ihmal edildigi ortam
ortadan kaldirilabilir. Dokiiman sikligin1 artirarak kapsam azaltilabilir.

Belgelerin bir baskasinin anlayacagi sekilde hazirlanmasi ve igerigin
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dogrulugu, tasarim ekiplerinin kisa ve sik toplantilarinda birlikte incelenebilir
ve yonlendirilebilir. Belgelerde sunulan bilgilerin toplu olarak yonetilmesi ve
birbirleriyle ardisik iligkilerin tesis edilmesi, gerekli bilgiye erisimi

kolaylagtiracak onemli bir faktordiir.

Ogrenme hakkinda ilk akla gelen yontem egitim ve dgretimdir. Birkag giin
stiren smif i¢i egitim se¢imi ve egitim sonunda sinavlarla Ogrenme
durumlarinin test edilmesi verimliligi onleyebilir. Egitimin daha etkilesimli
olarak siirdiiriilmesi ve egitimden sonra Ogrenme durumunun periyodik
hatirlatmalar ve testlerle sorgulanmasi, personelin egitimi igsellestirmesine
yardimci olacaktir. Bilginin igsellestirilmesinin en basarili yontemlerinden biri
olan 6grenme, bu amacla kurulmus bir atdlye vasitasiyla gerceklestirilebilir;
miithendisler atlyede hata senaryolar1 deneyebilir ve gergek sistemleri

etkilemeden 6grenebilirler.

Cok sayida proje ve personele sahip olan sirkette, personelin projelere
dagitilmasi ve projelerin takvimleri miithendislerin is yiikiinii dogrudan belirler.
Personel, is yiklerinin 1iyi ayarlanmadigi ortamlarda genellikle asir1
yiiklenmeye maruz kalir. Calisanlara diizenli takvimler ve kabul edilebilir is
yiikleri araciligiyla kendileri ve 6grenmeleri i¢in yeterli zaman taninacaktir. Bu
nedenle, proje ve kaynak yonetiminin iyilestirilmesi, personelin ve sirketin

0grenme performansina katkida bulunacaktir.

Ogrenme motivasyon gerektiren bir siiregtir. Sirketin ve calisanlarin
motivasyonu, bilginin 6grenilmesini ve O0ziimsenmesini saglar. Calisanlar,
gelistirmek istedikleri konularda egitim alarak motive edilebilirler. Sirketin
calisanlarinin kariyer hedeflerine gore kisisellestirilmis 6grenme planlari
gelistirmesi ve bu egitim siirecini takip etmesi, yliksek motivasyonu siirdiirerek
O0grenme siireclerini gelistirecektir. Bu siiregte personele siirekli geri bildirim
saglamak ve 6grenme plani dogrultusunda ilerlemek sirkete dnemli faydalar

saglayacaktir.

Teknik raporlarin hazirlanmasiyla paylasilan bilgi, personel tarafindan tutulan

bilgilerin ¢ogunu kapsamamaktadir. Akademideki atif sisteminin sirketin Ar-
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Ge sistemine uyarlanmasi, personelde bilginin daha verimli bir sekilde
paylasilmasini saglayacaktir. Bu baglamda, Ar-Ge siirecglerinin her adiminda
kullanilan bilgilerin kaynagmi kaydetmek gerekmektedir. Sistem, mevcut
teknik raporlarda kullanilan bilgilerin ilgili belgelere atifta bulunulmasini ve
belge yazarinin atif sayisinin artmasina dayanmaktadir. Bu yontemle,
bireylerin bilgilerinin siralamasinin (bilgi belgelerinin yazarlar1) takip
edilebilecedi ve bilgi yaratma ve paylasma rekabetinin saglanabilecegi bir
ortam yaratmak miimkiindiir. Bilgi paylasiminin bu ydntemle entegre bir
performans endeksi olarak degerlendirilmesi, sirketteki 6grenme bilincini de

artiracaktir.

o Sirketler mevcut ve planlanan projelerde zaman kaybetmeden bilgi
ithtiyaglarini karsilamak ve projeleri miimkiin olan en iyi sekilde tamamlamak
istiyor. Projelerin gerekleri ve ilgili Ar-Ge faaliyetleri; personelin sadece bu
kapsamdaki bilgileri 6grenmesi beklendiginden, Ogrenme siireclerini
siirlayabilir. Bu sorunu ¢dzmek ic¢in personele projeden bagimsiz olarak
serbest zaman ve biitce saglanmali ve sirketin hedefleri dogrultusunda
kendilerini  gelistirebilecek arastirmalar yapabilmelidir. Arastirma ve
caligmalarinin  sonuglarin1 sirkete uygun bir bigimde periyodik olarak
raporlamak ve belgelendirmek sirketin farkli tiirde projeler {iretmesini

saglayacaktir.

e Bilgi olusumundaki ilkelerden biri yapilan hatalardir. Hatalar yeniden
denenmemesi gereken yontemleri gosterebilirken ve geemis ile ilgili eksik
bilgiler bu hatalarin tekrarlanmasina neden olabilir. Tasarim siirecinde hatalari
nedenleriyle birlikte acik¢a kaydetmek Ogrenilen derslerin analizini
kolaylastiracaktir. Ogrenilen derslerin neden-sonug iliskisi ile birlikte kolayca
erisilebilir ve anlasilabilir bir sistemde tutulmasi sirkete zaman ve para

agisindan katkida bulunacaktir.

Yenilikci Stratejiler

Mevcut sistemdeki iyilestirmelere ek olarak, daha yenilik¢i stratejiler orgiitsel

ogrenme siireclerini daha etkili hale getirebilir. Iyilestirmeler hali hazirda mevcut
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coziimleri daha etkili hale getirirken, yenilik¢i ¢6ziimlerin potansiyel faydalarini

tahmin etmek daha zordur. Onerilen yenilik¢i stratejiler asagidaki gibidir.

Ozellikle teknoloji yonetimi anlaminda planli ilerlemeye calisan sirket,
hedefleri dogrultusunda stratejik planin1 ve teknoloji yol haritasini takip
ediyor. Soyut bir kavram olan Ogrenmenin planlamasi is gbéz ardi
edilebilmektedir. Sirketin stratejik plani ve teknoloji yol haritasina uygun bir
O6grenme yol haritasinin olusturulmasi, 6grenme siirecinde farkindaligi ve
verimliligi artiracaktir. Bunu yapabilmek igin bilgi taksonomisi hazirlanmali
ve bilgi hiyerarsik olarak siniflandirilmalidir. Daha sonra hedeflenen
teknolojilerin bilgi ihtiyaglar1 analiz edilerek bir 6grenme yol haritasi

hazirlanmalidir.

Sirket i¢inden egitim c¢oziimleri sunmak, onu daha ekonomik ve zaman
acisindan verimli hale getirecektir. Su anda, departmanlardaki birgok
deneyimli personel, bilgilerini bir sistem tarafindan degil, kisisel ilgi ile geng
calisanlara aktarmaktadir. Miihendisler kariyer adimi olarak egitici olabilir ve
finansal olarak da buna tesvik edilirse, bilgiyi daha iyi 6ziimseyebilirler. Clinkii
bilgiyi baskasina aktarmay1 6grenmek en kalici yontemlerden biridir. Belirli
bir deneyimden sonra, ¢alisanlar cesitli sinavlara girerek egitici olabilirlerse,
Ogretim performansini kontrol edecek bir sistemin kurulmasi O6grenme

stireglerine katki saglayacaktir.

Ar-Ge departmaninda g¢alisan tiim mihendisler yenilik¢i Ar-Ge projeleri
yiiriitmemektedir. Bazi ¢alisanlar ciddi Ar-Ge bilgisi gerektirmeyen rutin isler
yapmaktadir. Sirket rutin sayilabilecek isleri kendi himayesinde kuracagi
sirketlere devrederek mevcut personelini daha Ar-Ge yogun islerde
kullanabilir. Bu istthdamla birlikte bilgi liretimi ve grenme ihtiyaci artacak ve

O0grenme yapisi gelismeye yonlendirilecektir.

Calisanlarin Ar-Ge galigmalarinin yayinlanabilecegi kurum i¢i bilimsel bir
dergi yayinlamak ¢aligsanlarin bilgi {iretme ve kaydetme motivasyonunu tesvik

edecektir. Dergi, sirkette uygulanan bilimsel alanlar1 ve miihendislik
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disiplinlerini desteklemek i¢in savunma endiistrisinin genis alanindaki

gelismelere gore c¢ikarilabilir.

Calistaylar, boliimlerin benzer teknik sorunlarla ugrastigi sirkette bilgi
paylasimi sorunlarina bir ¢6ziim olarak diizenli olarak organize edilebilir. Bilgi
paylasimi, donem boyunca karsilagilan sorunlarin ¢oziilme yontemlerinin
tartisilabilecegi ve patentler ve akademik caligsmalarin miihendisler tarafindan
sunulabilecegi bir ¢alistay diizenlenerek kolaylastirilabilir. Akademisyenlerin,
danismanlarin ve uzmanlarin bu organizasyonlara katilimi verimliligi

artiracaktir.

Proje galismasi boyunca, takvim ve teknik gorevleri takip etmek gibi bilgi ve
O0grenmenin izlenmesi siireglere katkida bulunacaktir. Projelerde bilgi
izlemenin, her projede degisen bir bilgi yoneticisi tarafindan yapilmas: hem
teorik hem de pratik bilgi ve 6grenme kavramini bilen personel sayisini siirekli
olarak artiracaktir. Bilgi dokiimanlarimin dogru bir sekilde {iretilip
iiretilmedigini kontrol edecek olan bilgi yoneticisi, bu bilgiyi dogru iliskilerle

sisteme girmekle sorumlu olacaktir.

Bilinci ve bilgiye verilen 6nemi artirmanin bir baska yolu da bilgiyi sirketin en
ist diizeyinde de takip etmektir. Kurulusa Bilgiden Sorumlu Genel Miidiir
Yardimcisi (CKO) tahsis ederek, 6grenme siireglerinden sorumlu olan ve bu
yonde stratejinin iiretilmesini ve denetlenmesini saglayan gii¢lii bir yapi
olusturulabilir. Ogrenmenin siirekli izlenmesi ve denetlenmesi de sirketin

ogrenme stire¢lerinin verimliligini artiracaktir.

Geleneksel bir yontem olarak, calisanlarin yiikselmesinin tek yolu idari
pozisyonlara gelmek diger bir deyisle yonetici olmaktir. Bunun temel nedeni,
yoneticilerin ¢alisanlardan ¢ok daha 1yi kazanmalaridir, c¢ilinkii yonetim
seviyesinin teknik kariyer yolundan keskin bir sekilde daha fazla yiikselme
potansiyeli bulunmaktadir. Yoneticilerin sorumluluk kapsaminda daha fazla
kazanmalar1 mantiksiz olmasa da teknik kariyer yolu i¢in risk olusturmaktadir.
Teknik agidan basarili ¢alisanlar kariyer yollarinin sona erdigini ve yonetici

olmanin onlar i¢in ¢ok daha iyi bir yol actigin1 diisiinmektedirler. Calisanlarin
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teknik kariyer yolundaki sinir1 ortadan kaldirarak, deneyime dayali terfiden
daha ¢ok performansa dayali terfi modeline gegis, sirketin teknik becerilerini
artiracak ve personelin 6grenme motivasyonunu her zaman canli tutacaktir.
Boylece yonetici olmak istemeyen ve teknik konularda ¢alismaktan hoslanan
kisinin de bu yolda kalarak yiiksek kazang elde edebilecegini bilmesi Ar-Ge
kiltiiriine katki saglayacaktir. Buna ek olarak, ¢alisanlarin Olgtilebilir
performans kriterlerine gore yiikselmesi ve deneyimle dogrudan ilgili terfi
modelinin terk edilmesi dgrenme sistemine katkida bulunacaktir. Ornegin bir
sistem olarak, normal bir ¢alisanin bes yil iginde ulasabilecegi performans
noktas: bir sonraki adim i¢in hedeflenebilir ve bu performansa ka¢ yilda

ulasildigina bakilmaksizin terfi uygulanabilir.

Kariyer yollarinin yeniden diizenlenmesi, yapisal degisim olarak 6grenme
kiiltiiriine katkida bulunacak Onemli bir ¢oziimdiir. Ar-Ge faaliyetlerini
dogrudan etkileyen sistem ve tasarim mihendisleri ve ayrica Ar-Ge
faaliyetlerini dolayli olarak etkileyen proje yonetim miihendisleri
bulunmaktadir. Her tiir miithendisin sistemde farkli bir rolii vardir ve nitelikleri
de farklidir. Mevcut sistemde, tasarim ve sistem mithendisleri tecriibe ve
performansa dayali terfi almaktadirlar. Bu is aileleri arasinda dogrudan bir
iligki olmamasma ragmen, Ar-Ge c¢alismalarini yogun olarak beraber
gergeklestiriyorlar. Tasarim miihendisleri isin saf Ar-Ge tarafi ile ilgilenirken,
sistem miihendisleri daha yiiksek seviyede planlama ve yiirlitme
gerceklestirmektedir. Tez c¢aligmasi kapsaminda yogun olarak alinan
onerilerden biri de sirketin kendi i¢ egitmenlerine sahip olmasi gerektigidir.
Mevcut sistemi goézden gecirerek ve kariyer yoluna egitim miihendisi
basamaklar1 ekleyerek, projelerin engellenmemesini saglarken, egitmenler
tarafindan bir 6grenme sorunu ¢oziilebilir. Onerilen yontem asagidaki gibi

calisacaktir;

o Dogrudan Ar-Ge islerinde ¢alismak isteyen miihendisler sadece tasarim
miihendisi olarak istthdam edilebilecek ve belirli bir performanstan
sonra kariyerlerine devam etmeleri i¢in ¢ kariyer secenegi

sunulacaktir. Bunlardan ilki tasarim miihendisi olarak ¢alismaya ve Ar-
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Ge faaliyetlerine devam etmektir. Ikincisi ve en iyi maas sunani,
miihendis egitmeni olmak ve tasarim ¢alismalarini siirdiiriirken tasarim
miihendislerinin egitiminden sorumlu olmaktir. Miihendis egitmeni
olmak i¢in, zorlu smavlart gegmek ve bu kariyer yolunda ilerlerken
egitmen olarak performanslarin siirekli olarak denetlenmesi gerekir.
Tasarim miihendisleri igin {igiincii kariyer tercihi, sistem miihendisi
olarak kariyerine devam etmek olmalidir. Higbir Ar-Ge ¢alisani,
deneyim ve performans olmadan bir sistem miihendisi olarak ise
baslatilmamalidir, ¢iinkii saf Ar-Ge faaliyetlerinin iist seviyesinde
bulunan sistem mithendisliginin basarisizligi veya verimsizligi tasarim
caligmalar1 tizerinde domino etkisi yaratabilir. Bu yolda belirli bir
performansin ardindan, sistem miihendislerine de iki yonlii bir kariyer
secenegi sunulmalidir: sistem egitmeni olmak veya sistem miihendisi
olarak devam etmek. Tasarim egitmenlerinde oldugu gibi, sistem

egitimi de daha fazla maas vaat eden bir kariyer yolu olmalidir.

Calisanlarin deneyiminin silinmemesi sartiyla, Ar-Ge departmanlari ile
proje yoOnetimi arasinda gecise izin verilmelidir. Ancak, proje
departmanindaki calisanlarin Ar-Ge deneyimi yoksa, en bastan
baglamalidirlar. Proje tarafinda, c¢alisanlar analist veya takvim
planlayici olarak ¢aligmaya baslamali ve belirli bir performanstan sonra
proje yoneticisi egitmenleri, proje yoneticileri veya proje analistleri
olarak kariyer yapmalarina izin verilmelidir. Ar-Ge departmanlarindan
projeye ge¢mek isteyen calisanlar, proje yonetimi ile ilgili tecriibeleri

yoksa, bu siirece en bastan baslamalidir.
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