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Abstract

Purpose — In this article, | explore how to do a triangulation of perspective on the practice of communities
in which developers take part in the production of software and hardware designs. I explain the combination
of three different data collection and analysis methods such as virtual ethnography, social network analysis
and critical discourse analysis. The paper aims to show how an ethnographic method integrate into the
digital field in which face to face communication does not play a key role in digital communities.
Design/methodology/approach — Free open-source communities are chosen as samples for case study to
explain how a virtual ethnography, which is supported by social network analysis and critical discourse
analysis, apply for online communities.

Findings — This article provides information to the researcher about the opportunities and challenges of
virtual ethnography in the research process. Digital archive enables the researcher to collect data even
though s/he is not over there when discussions are done. Without face-to-face communication, it is possible
to do virtual ethnography on the internet. The paper shows that digital platforms are important places to
collect data for virtual ethnography, social network analysis and critical discourse analysis. The paper also
illustrates how to manage combined research methods in the digital field.

Originality/value — This paper discusses the strengths and weaknesses of combined research methods in
digital research. It also explains in detail how virtual ethnography adapts to online communities, in which
there is no face-to-face communication.

Keywords: virtual ethnography, social network analysis, critical discourse analysis

Dijital Topluluklara Uclii Metot Perspektifinin
Diizenlenmesine Genel Bir Bakis

Oz

Amac¢ — Bu makalede ii¢lii metot perspektifin yazilim ve donanim tasarimi {iretme siirecine katilan
gelistiricilerin oldugu uygulama topluluklarina nasil diizenlendigini arastirtyorum. Sanal etnografi, sosyal
ag analizi ve elestirel sdylem analizi gibi ii¢ farkli veri toplama ve analiz yontemini birlestirerek
acikliyorum. Bu makale, yiiz yiize iletisimin anahtar bir rol oynamadigi dijital topluluklarda etnografik bir
yontemin dijital alana nasil entegre edildigini gdstermeyi amaglamaktadir.

Tasarim/metodoloji/yaklasim — Ozgiir agik kaynak topluluklar1 sosyal ag analizi ve elestirel sdylem
analizi tarafindan desteklenen sanal etnografiyi agiklamak igin vaka ¢aligmalarinin 6rnegi olarak se¢ildi.
Bulgular — Bu makale, arastirmaciya sanal etnografinin aragtirma siirecindeki firsatlar1 ve zorluklari
hakkinda bilgi saglar. Dijital arsiv, arastirmacinin tartigmalar yapilirken orada olmasa bile veri toplamasini
saglar. Yiiz ylize iletisim olmadan da internet iizerinden sanal etnografik arastirma yapmak miimkiindiir.
Makale, dijital platformlarin sanal etnografi, sosyal ag analizi ve elestirel sdylem analizi ¢alismalar
yapmak i¢in dnemli veriler saglayan yerler oldugunu gosteriyor.

Ozgiinliik/deger — Bu makale, dijital arastirmadaki birlesik arastirma yontemlerinin giiclii ve zayif
yanlarini tartisiyor. Ayrica makale sanal etnografinin yiiz yiize iletisimin olmadigi ¢evrimigi topluluklara
nasil uyum sagladigi ayrintili olarak anlatiyor. Makale ayn1 zamanda dijital alanda birlesik arastirma
yontemlerinin nasil yonetilecegini de gosteriyor.

Anahtar Kelimler: Sanal Etnografi, Sosyal Ag Analizleri, Elestirel Soylem Analizi
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Genisletilmis Ozet

Giris

Bu makalede ii¢lii metot perspektifinin dijital alan ¢alismalarina nasil uygulanabilecegi
ayrintili bir sekilde agiklandi. Basta sanal etnografi olmak iizere, sosyal ag analizleri ve
elestirel sdylem analizinin birlikte bir aragtirmada nasil kullanilabilecegi gdsterildi. Sanal
etnografinin klasik etnografiden farki ortaya konulduktan sonra sanal etnografinin
avantajlar1 ve kisithiliklan tartisildi. Sosyal ag analizleri ve sdylem analizleri ana metot
olan sanal etnografiyi desteklemek i¢in kullanildi. Dijital topluluklarin ¢alisma
sekillerinin veya topluluk i¢inde yasanan gii¢ iligkilerinin ortaya c¢ikarilmasi sanal
etnografinin ilgi alanlarini olusturabilir.

Metot

Bu caligmada dijital topluluklarin sanal etnografi yontemiyle nasil incelenecegi tartisildi.
Sanal etnografinin dijital topluluklar {izerindeki ¢aligmalar1 belirli 6rnekler iizerinden
devam ettirilmesi gerektiginden yapilacak ¢alismanin evrenini temsil edebilecek 6rnek
topluluklar segilmesi gerekmistir. Ozgiir agik kodlu topluluklar 6rnek vaka calismalar
yoluyla ele alinmis ve uygulama topluluklar1 olarak 6zgiir ve agik kodlu topluluklara
sanal etnografinin nasil uygulanacagi detayl bir sekilde aciklanmistir.

Tartisma ve Sonug

Dijital arsivlerde depolanan veriler sanal etnografik calismada etkili bir sekilde
kullanilabilmektedir. Arastirmacilar dijital topluluklarin iletisim kurabilmek icin
kullandig1 e-mail listeleri ve forumlar icinde depolanan daginik ve bi¢imsiz halde bulunan
verileri organize edip arastirma i¢in anlamli bir biitiin haline getirmeleri en zorlu alanlarin
basinda gelmektedir. Bu yiizden sanal etnografik ¢alismalarda gozlem yoluyla elde edilen
verilerin yani sira sosyal ag analizleri yoluyla veya kelime bulutlar1 yontemiyle dijital
arsivler kategorize edilebilir. Sosyal ag analizleri yoluyla elde edilen veriler dijital
topluluklar igerisinde bulunan {tiyelerin grup igerisinde e-mail trafigini kontrol ederek
grup icerisinde baskin olan tliyeleri bulabilmektedir. Arastirmacilar sanal etnografinin bir
parcast olarak topluluk icerisinde daha aktif olan iiyelerle derinlemesine goriismeler
yaparak daha detayli ve zengin verilere ulasabilir. Dijital arsivlerde topluluk iiyelerinin
konugmalar1 veya tartigmalari arastirmaci tarafindan okunmasi ¢ok fazla zaman alacaksa
arastirmaci kelime bulutlar1 yontemiyle arsivde en fazla kullanilan kavramlar1 bulabilir.
Ayrica derinlemesine goriisme yoluyla elde edilen veriler dijital arsiv yoluyla elde edilen

verilerle karsilastirilarak one ¢ikan kavramlar elestirel sdylem analizi yontemiyle analiz
edilebilir.
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1. Introduction

The internet as a mass-self communication tool provides individuals with a useful
platform to create digital communities in which they can develop a collaborative
production model in the digital field (Castells, 2013). Open source communities are
communities of practice where developers who live in different parts of the world come
together to produce open source products (Weber, 2004). Developers have a strong
motivation to get a reputation in this community (Raymond, 2001). They, therefore, have
tendency to be one of the most active contributors in the production process. This
tendency in collaborative production is supported by digital communication tools such as
mailing lists, forums, social media groups and so on.

Digital communication tools enable researchers to collect valuable data as the message
traffic shared on the digital platforms is stored. Researchers can look at stored discussions
as of the early days of the community even though researchers have not been in the
community at that time. Digital media in this sense provides researchers with a new
opportunity to adapt ethnographic research into the digital field. Gathering data from
digital archives such as mailing lists and forums can be used in qualitative research (Pink
et al, 2016). Researchers can apply virtual ethnography to analyse open source
communities. To find the most active contributors in communities, researchers can do a
social network analysis on digital platforms. Researchers have richer data on when they
can conduct interviews with more active contributors. Social network analysis also lists
the members of a community of practice from the most active to the least active. This
analysis can give details about the power relations in the community.

The method is important in the research as it guides the way in which researchers have
undertaken the research, bringing forward some aspects of the research domain
researchers are interested in and by necessity backgrounding others. Whenever one
selects a methodology, it is important to recognise the extent to which this creates a
particular perspective on a research question, which has to be taken account of reflexively
in the research. In order to try to balance out this methodological effect, researchers can
seek to use a number of different approaches in the method. This is important for a number
of reasons: (1) it allows a multi-perspective approach to the research questions, enabling
a triangulation of perspectives which deepen the understanding of the problem domain,
(2) one of the problems with researching digital communities, such as free open source
communities, is that there is simultaneously too much information — usually from mailing
lists, amongst others — and not enough data — usually as a result of the reluctance of
informants to provide interviews, or when they do, giving short or limited answers to the
questions, (3) this methodological approach has also allowed me to cross-fertilize the
research as findings from one method; for example, the concordance and content analysis
of the mailing lists can be used to provide a conceptual input into the critical discourse
analysis of the interview data to help develop topics, concepts and categories for
researchers’ work.

Overall, virtual ethnography can be a primary method in the research, allowing a deeper
analysis. Researchers’ aim is to build a framework for understanding online communities,
informed, as it is, by this wider analysis of the discourse of collected data and interviews.
To further understand online communities, researchers can, therefore, look at discussions
on the mailing list regarding the roadmap of the projects and communities. In this way,
researchers may also discuss the opportunities and challenges of online communities with
the help of virtual ethnography, social network analysis and critical discourse analysis.
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2. Method

In this research, a case study is used as a method to explain how virtual ethnography is
applied for digital communities. Free open source communities are selected as sample
cases to collect data in the process of analysing digital communities. This research focuses
on how a combined research method applies to digital communities. It is time to briefly
define a case study to emphasise and highlight its scope and features. Robert K. Yin
explains case study research with a twofold definition.

A case study inquiry copes with the technically distinctive situation in which there will be
many more variables of interest than data points, and as one result, relies on multiple
sources of evidence, with data needing to converge in a triangulating fashion, and as
another result, benefits from the prior development of theoretical propositions to guide
data collection and analysis (Yin, 2014: 17).

The case study inquiry enables researchers to manage multiple sources of evidence that
facilitate the understanding of digital communities. Researchers can apply multiple case
studies so that they could investigate digital communities as a contemporary phenomenon
and within a real world context.

3. Findings and Discussion

3.1- Virtual Ethnography

The central method in a triangulation of perspective on free open source communities can
be virtual ethnography. The internet-based ethnography is a relatively new sort of method,
especially in the field of humanities and social science. Virtual ethnography is becoming
popular in internet-based research. The internet-based ethnography is explained as
follows:

An ethnography of the Internet can look in detail at the ways in which the technology is
experienced in use. In its basic form ethnography consists of a researcher spending an
extended period of time immersed in a field setting, taking account of the relationships,
activities and understandings of those in the setting and participating in those processes
(Hine, 2001: 4-5).

To do a virtual ethnography on a specific subject, researchers should find proper samples
that give researchers valuable data in the analysing process. Virtual ethnographers should
then select interesting cases regarding online communities. At this point, researchers
should be able to properly explain how or why those sample cases are selected to justify
the methodological process in the research.

For ethnographic research of free open source communities, researchers should choose
specific open source communities as case studies to gain the primary data and to make
the research process much more manageable. The internet contains millions of online
communities currently active on the internet. With research on limited time, it proves
impossible to look at all digital communities active in limited time. For this reason,
researchers can pick up on at least two free open source communities to do a comparative
analysis.

Free open source software or hardware is a movement based on online communities
where developers and designers come together to become part of the production,
distribution and consumption processes of open source projects. Even if the movement
organises offline events like summits, conferences or creates hacklabs to come together
physically, online activities are the primary communication strategy between developers,
typified by forums, mailing lists, chat groups, and so on (see Coleman, 2013; Kelty,
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2008). It is claimed that the free-open source movement is based on a new kind of
production model, the so-called commons-based peer production (CBPP) model
(Benkler, 2006). This model has been very successful in parts of the software industry,
and increasingly, in the hardware sector. Researchers may look at how the CBPP model
is applied to software or hardware products, power relations between developers in the
community, tensions between the free open source movement and capitalism, the role of
the communication process within the production model, and the opportunities or
challenges of free open source products for society, hobbyists, children and education.

To understand these issues, researchers use ethnographic research focussed on the online
activities of free open source hardware developers and designers. Unlike classic
ethnography, as mentioned before virtual ethnographers do not have to communicate
face-to-face with their informants who provide primary data to the researchers. Hine
continues:

1t is possible for an ethnographer sitting at a desk in an office (their own office, what’s
more) to explore the social spaces of the Internet. Far from getting the seats of their pants
dirty, Internet ethnographers keep their seats firmly on the university s upholstery. The
lack of physical travel does not mean, however, that the relationship between
ethnographer and readers is collapsed (Hine, 2001: 45).

Virtual ethnography enables the researcher to observe and collect data on online
communities and websites. For a virtual ethnographer, digital space becomes the terrain
of all issues concerning digital culture. In some cases, individuals create online
communities where communication or connection is made in a digital way. Without face-
to-face communication, people can interact with others on the internet; further, internet
users can set up digital platforms for themselves to play an active role in the production,
distribution, and consumption of digital goods (Castells, 2013). Researchers’ main
concern in understanding the free open source movement is to analyse online
communities where free open source goods are produced by developers. Initially,
researchers should join in online communities to collect data in an active way.

Participant observation is a crucial data collection technique for ethnographic research as
researchers have to join the discussions in communities to get deep details (Cruz, 2017).
Asking questions to peers in communities is an important part of virtual ethnography. At
the same time, researchers should observe the activities of developers in the digital field.
In particular, the conversations among developers on the internet may provide rich detail
of the tensions between peers. Robert V. Kozinets denotes computer-mediated
ethnography as “netnography” and explains the four main features of netnography:

First, and perhaps most obvious, is alteration. Alteration simply means that the nature of
the interaction is altered — both constrained and liberated — by the specific nature and
rules of the technological medium in which it is carried. Next is anonymity, that widely-
analysed difference, particularly relevant in the early years of online interaction, but still
meaningful today. The wide accessibility of many online forums to participation by
anyone is the third crucial difference that our revised techniques must accommodate.
Finally, there is the automatic archiving of conversations and data facilitated by the
online medium (Kozinets, 2010: 68).

Virtual ethnography is a comprehensive method applied to the digital field, especially in
online communities, where the nature of interaction or communication is altered. The free
open source movement is just one of the examples of this alteration. Producers do not feel
they need a physical workplace where they physically come together and communicate
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face-to-face with their peers; instead, people can be organised in online communities to
manage the production, distribution, and consumption of digital goods.

Developers in free open source communities may prefer not to declare their identities in
online communities. On mailing lists, many developers can use nicknames for flexibility.
Anonymity, in some ways, helps developers to share their ideas without self-sensorship.
However, this is a serious challenge for researchers to find out the real identity of
developers using nicknames. Even though researchers do not use personal information of
developers in the research, it is important to note that developers using nicknames can
provide misleading information to researchers on research. Researchers have to be careful
at this point. If researchers observe peers in the community for a while, it can be much
easier to find proper interviewees who provide reliable primary sources to researchers.

In this regard, it is important to note that most developers may not be interested in being
an interviewee for research in the field of humanities or social science. Researchers
should write a standard message and send it to developers inviting them to be part of the
research. When developers reply to the message, if researchers accept to be part of the
research, researchers should send another message to organise a day and specific time
which should be suitable both the researcher and the developer. If the developer declines
to be an interviewee, the researcher should say “thank you” and should not send another
message to the developer to convince him/her. In case the developer does not reply to the
first message, the researcher can send two more messages to contact him/her. The third
message should be the last message sent to the developer as the fact that the researcher is
too insistent may make feel developers to be in an unsafe environment. This causes an
ethical problem for the research as the researcher should not harm the ecosystem of the
community in which peers feel safe. When the developer accepts to be an interviewee,
the researcher should arrange a video meeting with the developer. The researcher must
make the meeting with the interviewee on time.

Distribution of information in online communities is easier than in offline communities.
The most important thing is that all data on the internet is automatically archived, and this
data offers the researchers great opportunities to conduct virtual ethnographic research,
which is an effective method to analyse the exercise of power relations and cultural
production in free open source communities. Digital archive, in this respect, includes
digital items such as code, designs, comments, suggestions, arguments, discussions,
news, articles, photos, and so on. All these items have direct or indirect meanings for
virtual ethnographic research, social network analysis and critical discourse analysis.
Kelty explains:

Indeed, as a methodological aside, one reason it is so easy to track such stories and
narratives is because geeks like to tell and, more important, like to archive such stories—
to create Web pages, definitions, encyclopedia entries, dictionaries, and mini-histories
and to save every scrap of correspondence, every fight, and every resolution related to
their activities. This “archival hubris” yields a very peculiar and specific kind of fieldsite:
one in which a kind of “as-it-happens” ethnographic observation is possible not only
through “being there” in the moment but also by being there in the massive, proliferating
archives of moments past (Kelty, 2008: 114-115).

The data can be supplemented by analysis of the communities’ websites and developers’
mailing list archives, but researchers should participate in mailing lists and forums to
observe conversations and discussions. The researcher can benefit from digital archive
for virtual ethnographic research if s/he, at the same time, is an active peer in the
community. This can be a problem for virtual ethnography if the researcher can collect
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data from mailing lists archives and forums as ethnographic research requires participant
observation.

3.2. Social Network Analysis

Social network analysis can be the first analytical technique in qualitative research. What
researchers do with social network analysis is to create a list showing the name, e-mails
and the number of developer activities on the mailing lists. Kozinets provides a meaning:

Social network analysis is an analytical method that focuses on the structures and
patterns of relationships between and among social actors in a network. In social network
analysis, there are two main units of analysis: ‘nodes’ (social actors) and ‘ties’ (the
relations between them). A network is composed of a set of actors connected by a set of
relational ties. The actors, or ‘nodes’, can be persons, teams, organizations, ideas,
messages, or other concepts. The term ‘tie’ or ‘relation’ can be used interchangeably to
describe the link between actors (Kozinets, 2010: 49).

The developers become “nodes” of social network analysis since they are social actors of
the mailing lists. The relations or interactions between developers are called “ties” or
“edges” in social network analysis. Nodes acquire a score, illustrating how popular or
active developers are on the mailing list. The higher score of a node refers to a more active
developer on the mailing list, while the higher score of an edge means a stronger relation
between nodes. However, this analysis measures the number, rather than the quality of
activities. Social network analysis helps determine the structure of an online community
for researchers interested in the participation divide on the digital platform.

Individuals in society are dependent upon each other, and social network analysis
provides a framework for modelling interdependence and the associated repercussions for
behaviour. Social network analysis is more than a set of methods—it is an orientation
towards the understanding of human behavior that focuses on the importance of social
relations, as well as the set of tools that enable the investigation of social relations and
their consequence (McGloin & Kirk, 2010: 178).

Interactions between peers in communities of practice are the most important part of
commons based peer production. Peer production is based on interactive communication
between individuals who have a significant motivation to create digital goods. Social
network analysis shows how democratic interactive communication is possible in a social
network platform in which there is no barrier to joining the platform. Even though there
is no barrier, there can be a participation divide between peers arising from various
reasons. Researchers can concentrate on the reasons for the participation divide. It is
known that free open source communities have a top-down organisational model in which
the leader and co-developer play a key role in the decision-making process (Raymond,
2001; Aliskan, 2021).

Online communities based on digital platforms are mostly public, and anyone could join
the list or forums without hindrance. Researchers can access mailing lists and forums via
the websites of the communities. Chosen communities as case studies help researchers
focus on samples. Each mailing list archive used for data collection can be individually
saved in a Word document on a private computer. If researchers are not an expert to
transfer data from Word to Excel, researchers may receive help from a developer who is
an expert in Python programming language. The developer can write a parser in Python
to import the data in the Word document into comma-separated values (CSV) file. Original
e-mails essentially consisted of two parts: headline and the body. Researchers can use the
headline of emails, which include sender’s name and e-mail address and receivers’ names
and email address, in the social network analysis, and the body of the emails are the
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subject of ethnographic research and critical discourse analysis. Next, the headline data
can be imported into a CSV file which includes four columns: ID, source, target, weight;
the column of ID shows the name of the member, source includes e-mail address and
name of the senders, target refers to receiver’s name and email address, weight the
number of emails sent to receivers. Researchers can import separately CSV files including
the data from mailing lists and forums, into Gephi, a social network analysis tool, and
researchers can obtain some network pictures and statistical results from Gephi. Both
figures and statistical records show the positions of developers, determined by the number
of e-mails they sent and received on the mailing lists. In this way, for each mailing list,
researchers obtain a social network analysis list that illustrates the positions of developers,
from the most active to the least active, as well as the strength of relations between the
developers.

The edges in a social network analysis are significant data that show who has strong or
weak relations within a community. The edges mostly refer to a long thread of many
users. Most networks comprise a core and periphery structure. While the core is a
dominant central cluster, the periphery shows relatively few connections (Borgatti and
Everett, 1999). Betweenness centrality, closeness centrality and weighted degree are three
types of measurements illustrating the positions of individuals in the network.
Betweenness centrality “indicates how often one individual is likely to be an important
relay point between other network members” (Hoppe and Reinelt, 2010: 603). Closeness
centrality is “the inverse of the average shortest-path distance from the vertex to any other
vertex in the graph” (Okamoto et al, 2008: 187). Weighted degree means “degree that
takes into account the number of edges that go from one node to another... the total
number of interactions of each character with anybody else” (Barbera, 2017). Weighted
degree provide researchers with a great opportunity to find the most active users on the
mailing lists since it shows “total number of interactions of each character”. Researchers,
therefore, can take into account the weighted degree of the members of communities
chosen as case studies when putting the members in order from the most to the least
active.

On the mailing list, some peers may use more than one e-mail address, name, and
nickname. These peers, therefore, can be accepted as different persons on the lists, and
the statistical results show the wrong rate and figures. Researchers should check all names
and e-mail addresses one by one in communities. When researchers realise that the
developer uses more than one name or an e-mail, researchers take note of them, and at
the end of the checking, researchers should merge different names and e-mails under one
developer name and e-mail. If the mailing lists are a little messy; normalisation of data
on the mailing lists, as a result, can take a long time. However, the social network analysis
for each community provides researchers with a list showing the participation difference
between developers. On the mailing list, there can be a wide range of developers with a
mail score from one email to 1000 emails. Their score includes the emails sent (out) and
received (in). The interviewees can be chosen from the social network analysis list to get
rich data for a virtual ethnography.

As mentioned before, the mailing list archives can be messy and hold a large amount of
data. To analyse the data more easily in the main body of e-mails, and not the headline
parts, the data initially should be cleaned. The mailing list is a digital communication
platform where many peers participate in the discussions. When a developer posts an e-
mail to the mailing list on a certain topic, the conversation starts under the title of that
topic. The critical thing at this point, is that when a developer sends an e-mail to the
mailing list that does not start a new topic, the original format of e-mail circulates the new
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e-mail together with the former e-mails: a thread. All e-mails are connected. The mailing
traffic goes like this: the first e-mail A, the second B with A, the third C with A, B and so
on. Therefore, the mailing lists must be cleaned of any repetition within the mailing
threads so that the word frequency technique can be applied correctly.

3.3. Critical Discourse Analysis

In order to work with, order and classify the materials, researchers may make use of
Critical Discourse Analysis (CDA). This applies to the data gathered from the mailing list
archives and the interviews to reveal the power relations in both communities. CDA is
defined as “Discursive practices ... are viewed as an important form of social practice
which contributes to the constitution of the social world including social identities and
social relations” (Jorgensen and Philips, 2002: 61). Discourse analysis is necessary for
the research in which power relations are a significant element in the analysing process.
Virtual ethnographic research can focus on whether free open source communities could
create an alternative culture that would transcend the limits set by the intellectual property
rights regime and capitalism. The discourse of developers belonging to the communities
provided researchers with valuable detail with respect to the opportunities and challenges
of the free open source production model as “discourse is a form of social practice which
both constitutes the social world and is constituted by other social practices” (Ibid). It is
possible to analyse the social relations emerging in developer communities by
considering power relations with a discourse analysis technique. Critical discourse
analysis helps researchers to reveal social relations that are difficult to see at first glance
(Fairclough, 1995).

Conversations on free open source developers’ groups give researchers details on the
social and political backgrounds of the members of their communities. The concepts
chosen and grammatical structures of language in the conversations are important
elements in the analysing of social relations at the discursive level. Free open source
developers have a specific technical discourse that can be hard to understand for
researchers in the field of social science or humanities. However, developers, also, can
have discussions regarding the future of the community. Peers mostly have various
motivations and ideological backgrounds in the community. Critical discourse analysis is
an effective method to unpack power relations in free open source communities.

Researchers should decide the key concepts on the mailing list and interviews. Word
cloud technique can be used to normalise the content in the mailing list archive. The
researcher can find out the concepts that are frequently used on the mailing list (Heimerl
et al, 2014). It is important to note that even though sample cases are part of free open
source communities, the discussions on each mailing list can be different. Data in
particular communities may be richer and more diverse than others for critical discourse
analysis. There can be important discussions in some mailing lists or forums regarding
the political economy and cultural side of the free open source movement. The interview
data coming from developers can play a key role in the research, which focuses on the
social relations of peers in communities. Some mailing lists include conversations on
mostly technical issues and technological improvements. These mailing lists are not a
suitable platform for developers to discuss the cultural or ideological side of developers
in their communities. Therefore, researchers can benefit mainly from the interview data,
including the details on the social and cultural sides of the free open source production
model.
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Researchers can benefit from analysing software such as Nvivo, which is a software tool
that facilitates the researcher’s work to carry out qualitative analysis effectively®. Nvivo
can also be used for critical discourse and ethnographic analyses when evaluating data
from interviews. Interview data can be categorised on Nvivo, and this makes the analysis
process much more manageable (Bazaley and Jackson, 2013). Using software for
qualitative research enables researchers to keep the data under control in the analysing
process. However, researchers should keep in mind that software tools cannot manage an
analysing process, but software helps researchers to do it. Software is not a magical tool
that finds a new perspective in the analysing process without the need for the human mind.

When the process of data analysis is done, researchers should write a report including
findings, comments and original contributions. The findings should be evaluated in light
of the literature review. In this point, researchers should conspicuously design the
research structure. The data collected from virtual ethnography should be highlighted in
the research as this data is primary source of the research making an original contribution
to the literature. Researchers can share findings with their colleagues or present findings
at conferences to get feedback. The research is ready to be published when the researcher
does corrections in the light of feedback.

4. Conclusion

In this article, 1 have explained how to apply a triangulate perspective for digital
communities. | have also clarified how ethnographic research can adapt to the digital
field. Participant observation is the most important part of ethnographic research as the
researcher must join in online communities to do virtual ethnographic research. Free open
source communities have been chosen as sample cases in virtual ethnography, which has
been the main method. Gathering data from digital communities can be easier than offline
communities in some points. Free open source communities mostly have considerable
data on their mailing lists and forums. In the lists, the developer communicates with one
another, discussing problems and solutions, and sharing experience and documents. The
amount of data coming from mailing lists is mostly tremendous, with about hundreds of
word pages. The researcher can import this data into a software program to analyse. For
the normalisation and cleaning process of the data, the researcher can apply word clouds
to find key concepts in mailing lists and forums. With the result of the social network
analysis, as said before, the researcher can decide who would be interviewees on the
mailing lists to gain more detailed data regarding power relations among developers.
Critical discourse analysis can be applied to the data coming from mailing lists and
interviews in order to analyse the structure of the community and the ideological struggle
among the developers.

Etik Kurul Belgesi

Etik Kurul beyan1 yoktur.

Destek ve Tesekkiir Beyam

Yazarlarin destek ve tesekkiir beyan1 yoktur.

! Maxqda is another software used for qualitative research. Reseachers can also use it in

their researches.
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Arastirmacilarin Katki Oranlar1 Beyam
Arastirmanin tiim asamalarinda yazarlar esit katkida bulunmustur.
Catisma Beyam

Yazarn arastirma ile ilgili bir catisma beyan1 bulunmamaktadir.
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Abstract

Purpose — In this study, an analysis of graduate theses in the field of STEM-A education was attempted.
STEM is one of the educational concepts that shows an increasing trend in the world. In time, the concept
of art was added to this concept, which we encounter as science, technology, engineering and mathematics.
However, the concept of art has not received much attention in practice. As a matter of fact, no postgraduate
thesis on the art dimension was found in this study.

Design/methodology/approach — Document analysis method, one of the qualitative research approaches,
was used in the study. In this context, the graduate theses examined were accessed through the thesis data
center of the Council of Higher Education. In these documents, "STEM" was used as the Turkish keyword,
and education-teaching and science education were also scanned as other keywords while searching for
theses. A total of 65 graduate studies, 60 master's and 5 doctoral, were accessed from the full texts of
graduate theses on STEM-A between 2013 and 2023 in the YOK thesis center.

Findings — At the end of the study, it was concluded that the theses were concentrated between 2018-2019,
master's theses were predominant, the supervisors were predominantly female in terms of gender, the titles
of the supervisors were homogeneously distributed, both qualitative and quantitative methods were
employed, mixed methods were rarely used, the data were collected significantly through questionnaires-
scales and interviews, and the sample was predominantly middle school students.

Originality/value — It is thought to be important in terms of presenting the postgraduate theses in the
literature together and shedding light on new research to be conducted.

Keywords: STEM-A Education, Science and Technology, Postgraduate Education.

STEM-A Fen ve Teknoloji Alaminda Yapilms
Lisansiisti Tezlerin Analizi

Oz

Ama¢ — Bu calismada STEM-A egitimi alaninda yapilmis lisansiistii tezlerin analizi yapilmaya
calistlmistir. STEM diinyada artan bir egilim gdsteren egitim anlayiglarindan biri olarak karsimiza
¢tkmaktadir. Fen, teknoloji, miithendislik ve matematik olarak kargimiza ¢ikan bu kavrama zamanla sanat
(art) kavrami da eklenmistir. Ancak uygulamada sanat kavrami ¢ok fazla ilgi gdrmemistir. Nitekim bu
¢alismada da sanat boyutuna iliskin lisansiistii tezlere rastlanilmamustir.

Tasarim/metodoloji/yaklasim — Calismada nitel aragtirma yaklagimlarindan dokiiman incelemesi yontemi
kullanilmistir. Bu baglamda incelenen lisansiistil tezler, Yiiksekdgretim Kurulu Baskanligi'nin tez veri
merkezi araciliiyla erisilmistir. Bu belgelerde Tiirk¢e anahtar kelime olarak "STEM" kullanildi, ayn1
zamanda tezler aranirken egitim-6gretim ve fen bilgisi egitimi de diger anahtar kelimeler olarak tarandi.
YOK tez merkezinde yer alan 2013-2023 yillar1 arasinda STEM-A konusunda yapilan lisansiistii tezlerin
tam metinlerinden 60’1 yiiksek lisans 5’1 doktora olmak iizere toplamda 65 lisansiistii ¢alismaya erigim
saglandi.

Bulgular — Caligma sonunda tezlerin 2018-2019 yillar1 arasinda yogunlastigi, yiiksek lisans tezlerinin
baskin oldugu, danisanlarin cinsiyet bakimindan agirlikli olarak kadinlardan olustugu, danigmanlarin
unvanlarinin homojen dagilim gosterdigi hem nitel hem de nicel yontemlerin ise kosuldugu, karma
yontemlere ¢ok az yer verildigi, verilerin anket-6lgek ve goriismeler yoluyla 6nemli dlgiide toplandigi,
orneklemin ise ortaokul dgrencilerinin agirlikli oldugu sonuglarina ulagilmistir.

Ozgiinliik/deger — Calisma ile alan yazinda yapilmus lisansiistii tezlerin bir arda verilmesi, yeni yapilacak
aragtirmalara 151k tutmasi bakimlarindan 6nemli oldugu diisiiniilmektedir.
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Extended Abstract

In this study, an analysis of graduate theses in the field of STEM-A education was
attempted. STEM-A is one of the educational concepts that shows an increasing trend in
the world. In time, the concept of art was added to this concept, which we encounter as
science, technology, engineering and mathematics. However, the concept of art has not
received much attention in practice. As a matter of fact, no postgraduate thesis on the art
dimension was found in this study. It is thought to be important in terms of presenting the
postgraduate theses in the literature together and shedding light on new research to be
conducted. Due to this importance, the study aims to find out in which areas the
postgraduate studies are concentrated, what are the methods and data collection tools,
what is the demographic structure of the counselor and the client, and how the sampling
and analysis units show trends. Document analysis method, one of the qualitative research
approaches, was used in the study. In this context, the graduate theses examined were
accessed through the thesis data center of the Council of Higher Education. In these
documents, "STEM-A" was used as the Turkish keyword, and education-teaching and
science education were also scanned as other keywords while searching for theses. A total
of 65 graduate studies, 60 master's and 5 doctoral, were accessed from the full texts of
graduate theses on STEM-A between 2013 and 2023 in the YOK thesis center. At the end
of the study, it was concluded that the theses were concentrated between 2018-2019,
master's theses were predominant, the supervisors were predominantly female in terms of
gender, the titles of the supervisors were homogeneously distributed, both qualitative and
quantitative methods were employed, mixed methods were rarely used, the data were
collected significantly through questionnaires-scales and interviews, and the sample was

predominantly middle school students.
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1. Giris

Yasadigimiz diinyada siirekli bir degisim ve gelisim yasanmaktadir. Ozellikle bilgi,
teknoloji ve uzay c¢agi olarak tanimlanmakta, teknolojik gelismeler hizlica yasanmakta,
bilim ve miihendislik alanlar1 geligmekte ve tiim bilim alanlarinda inanilmaz degisim ve
dontisimler yasanmaktadir. Bu degisim ve donilisime uyum saglayabilen ve sorun
cozebilen bireyler yetistirmek i¢in bireylerin sahip olmasi gereken kimi becerilerden ve
bu becerileri etkin bir sekilde kullanmak gerektigi vurgulanmaktadir. Bununla birlikte
hizla degisen bu diinyada iiretim yapamayan, arastirmayan, sorgulamayan ve
elestiremeyen bir nesil yetistirmek tim toplumlarin ortak sorunu haline gelmektedir
(Nom Comforty Raporu, 2012).

21. yiizyilda gelismis iilkeler arasinda hizli bir rekabet ve inivasyon donemi baslamistir.
Bu durum, iilkeleri tiretim, yenilik ve teknolojik gelisme bakimindan da en {ist diizeyde
olma istegiyle bilime, fen, miihendislige ve teknolojiye yonlendirmistir. Bu yeni
teknolojilerin gelisimiyle birlikte ekonomik biiyiime ve refah diizeyinin artmasiyla bircok
is olanag1 ortaya ¢ikmistir. Ancak bu is olanaklar, zihinsel becerilerini en iist diizeyde
kullanabilen ve kas giiciinden daha fazla iiretim yapabilen bireyleri hedef aldigi
goriilmektedir. Uretim, arastirma, sorgulama, elestirel diisiinme ve problem ¢dzme,
endiistriyel trilinlerin hizla ¢ogaldig1 bu bilgi ¢agi olarak adlandirilan donemde temel
yasam becerileri haline gelmistir. Bu baglamda kas giicii gerektiren iglerde kullanilacak
makinelerin liretim ve yazilimindan sorumlu bireyleri yetistirmek temel hedef haline
gelmigtir. Gelismis iilkelerde, teknoloji kullanimi neredeyse tiim mesleklerde temel
belirleyici olmakta ve buna bagli olarak is yogunlugu artmaktadir. Bu nedenle gelismis
ve gelismekte olan iilkeler, icerik odakli egitim STEM-A terk etmekte, egitim STEM-A
sorgulamakta, yeni egitim STEM-A arastirmakta ve iiretim ve inovasyon igin egitim
STEM-Aleri lizerinde ¢alismaktalar (MEB, 2018).

Bu durumda STEM-A egitimine hakim (Bilim, Teknoloji, Miithendislik, Matematik)
bireyler 6ncelikli hale geliyorlar. Bilim, Teknoloji, Miithendislik ve Matematik egitiminin
Ingilizce kisaltmasi olan STEM-A (Science, Technology, Engineering, Mathematics)
terimi, ilk kez 2001 yilinda Amerikan Ulusal Bilim Vakfi (National Science Fondation)
tarafindan ortaya atilmigtir (Chute, 2009). Tiirkiye'de ise STEM-A (Bilim-Teknoloji-
Miihendislik-Matematik) kisaltmasi, Corlu ve arkadaglari (2014) tarafindan 6nerilmis ve
alan yazinda sik¢a kullanilmaktadir.

1.1.  Arastrmanin Onemi

STEM-A egitimi giincelligini koruyan ve her gecen giin dnemi artan bir kavram olarak
karsimiza ¢ikmaktadir. Bu baglamda Ulkemizde STEM-A ile ilgili yapilan calismalar
artmaya baglamis, bu konuda yapilmis ¢alismalarin genel bir fikir verebilmesi adina
STEM-A egitimi ile ilgili lisansiistii caligmalarin icerigi hakkinda bir ¢ergeve ¢izme
gereksinimi ortaya ¢ikarmustir. Tiirkiye’de STEM-A ile ilgili caligmalar 2000°1i yillarda
baslanmis olup, son yillarda yogun artis gdstermistir. Ozellikle son yillardaki
yonelimlerin hangi boyutlarda oldugunun alan yazinda ¢alisan arastirmacilara bir toplu
veri sunmast bakimindan Onem kazanmaktadir. Ayrica inceleme ve arastirma
sonuglarinin konu ile ilgili genel yonelimleri ortaya koymus olmanin yani sira
ongoriilmeyen veya eksik kalan kisimlar1 ortaya ¢ikararak alanda yapilacak baskaca
aragtirmalara katki ve 151k tutacagi diisliniilmektedir.

1.2.  Arastirmanin Amaci

Bu baglamda “Tirkiye’de 2013-2023 yillart arasinda STEM-A egitimi konusunda
yayimlanan lisans Ustii tezleri genel egilimlerini belirlemek seklinde amaglanmistir.
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Aragtirma kapsaminda bu temel amaca bagli olarak asagida belirtilen alt amaglara yanit
aranmistir:

Yiiksek lisans ve doktora tezlerinin;
Yayimlanma yilina gore dagilimi nasildir?
Danigsmanlarin unvanlaria gore dagilimi nasildir?
Tamamlayanlarin cinsiyetlerine gére dagilimi nasildir?
Arastirma tiiriine ve modeline goére dagilimi nasildir?
Orneklem belirleme yéntemine ve biiyiikliigiine gore dagilimi nasildir?

e  Veri toplama araglarina gore dagilimi nasildir?

e  Verilerin analiz yontemlerine gére dagilimi nasildir?
STEM-A egitimi, bilim ve matematik disiplinlerinde edinilen bilginin miihendislik
yoluyla tiriinlere doniistiirtilmesi ve 21. yiizy1l becerilerinin kazanilmasi agisindan biiytlik
oneme sahiptir. STEM-A egitimi, ekonomik kalkinmayi ve yaratict yenilik¢i lider
bireyler yetistirmeyi hedeflemektedir. Diinyadaki 6nde gelen iilkeler incelendiginde, bu
iilkelerin liderliklerini temel bilimler, teknoloji, miithendislik ve tiiretim odakli bir
ekonomiye borc¢lu olduklart gériilmektedir (STEM-A Egitimi Raporu, 2015).

21. yiizyilda s6z sahibi olabilmek ve lider iilkeler arasinda yer alabilmek i¢in egitimli
STEM-A isgiiciine sahip bireylerin varlig1 belirleyici olacaktir. Bu nedenle basta ABD ve
Avrupa olmak tizere STEM-A egitiminde yetismis nitelikli bireylere biiylik 6nem
vermektedirler. Benzer bigimde STEM-A egitiminde gelismeler elde ettikleri de
goriilmektedir (Akgiindiiz vd., 2015). STEM-A kaynakli &gretim programlart okul
STEM-A entegre edilmekte, 6gretim programlar1 gézden gegirilmekte ve okul igi-okul
dis1 egitim programlarini 6n plana ¢ikarmaya ¢aba harcanmakta oldugu goriilmektedir.
Bu karsin Ulkemizde bu ydnde yapilan ¢alismalar belirgin bir sekilde artmakla beraber
istenilen diizeyde olmadig: ifade edilebilinir.

STEM-A egitimi yaklasiminin uygulanmastyla ilgili dnemli sorunlar bulunmaktadir. Bu
sorunlardan biri, STEM-A egitiminin O&gretim programlarinin igerisine entegre
edilmesidir. Bir {lilkenin 6gretim programi, o iilkenin bireylerinin yeteneklerini ortaya
cikarmay1 ve Ogrencilere sahip olduklar1 yeteneklere gore beceriler ve yetkinlikler
sunmay1 amaglamalidir.  STEM-A  egitimi, okul Oncesi egitimden baslayarak
yliksekogretime kadar olan siireclerde disiplinler arasi 6grenme anlayisi saglayarak
Tiirkiye'nin de gelecekteki diinyanin sayili iilkelerinden biri olmasina olanak
saglayacaktir. Bu nedenle STEM-A egitiminin gelisimi ¢ok dikkatli incelenip, analiz
edilmesi 6nem tagimaktadir (STEM-A Egitiminin Miifredata Entegrasyonu, 2018)

STEM-A egitimi, Bilim, Teknoloji, Miihendislik ve Matematik disiplinleri arasindaki
ayrimi ortadan kaldirarak, bu disiplinler arasinda tam bir entegrasyon saglayan, proje
tabanli bir egitim yaklasimiyla anaokulundan iiniversiteye kadar soru sorabilen, arastirma
yapabilen, Tlretim yapabilen ve yeni icatlar yapabilen bir nesil yetistirmeyi
hedeflemektedir. STEM-A egitimi yaklasimiyla, 6grencilerin liretim ve icat alaninda
yaratict diisiinme, elestirel diisinme ve problem ¢dzme gibi becerileri gelistirilir. Is
diinyasina girdiklerinde, proje becerileri sayesinde is hayatinin gerektirdigi niteliklere
kolaylikla uyum saglayabilmeleri amaglanmaktadir (STEM-A, 2017).

Kiiresellesmeyle birlikte diinyada her giin de8isim ve teknoloji hizinda bir artig
yaganmaktadir. Buna bagli olarak bilgi iiretiminde bir hizlanma da ortaya ¢ikmistir.
Diinyadaki bu bilgi akisinin hizlanmasi ve artmasi sonucunda iiretim STEM-A bir
karmasa ortaya c¢ikmaktadir. Bu karmasiklifin sonucunda bazi sorunlar ortaya
cikmaktadir. Bugiin basarili bir is yaratmak i¢in artik tek bir alanda uzmanlagmak yeterli
olmamakta, uzmanlagin bilgi farkli bilgilerle desteklenmelidir. Bu durum iizerine birgok
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aragtirmaci ¢alismalar yapmistir. Turna ve Bolat’a (2015) gore bilimsel ve teknolojik
gelismelerle birlikte farkli disiplinler, bir disipline bagli olmaktansa farkli disiplin
alanlarina ve yaklagimlar kullanilmas: gerektigini ifade etmislerdir.

19. ve 20. yiizyillarda insan yagsaminda en dnemli kavramlar arazi ve hammadde olarak
karsimiza ¢ikmaktadir. Kiiresellesme sonucunda arazi ve hammadde iiretim ve egitimli
insan kaynaklariyla degistirilmistir. 21. ylizyilda diinyada en 6nemli kaynaklar {iretim ve
egitimli insan kaynaklaridir. Ulkelerin kalkinma diizeyi, refah1 ve kiiresel rekabeti de bu
bilgi diizeyiyle iliskilidir. Giintimiizde iilkeler arasindaki kalkinma diizeyine bagli olarak
insan kaynaklari, yaraticilik ve girisimcilik rekabetinin bagladigr belirlenmistir.
Sanayideki reform hareketleri, egitim politikalarinda hizli ve sonug odakli bir degisime
neden olmustur. Ornegin, ABD'de yapilan yatirimlar ve girisimlere ragmen ekonomik
baglaminda istenen sonuca ulasilamamasi, Asya iilkelerinin yiikselisi ve igverenlerin
nitelikli iggiicline ulasamamasi sonucunda is ¢evreleri ABD'de miidahalede bulunmustur.
Bu sekilde ABD'nin kiiresel rekabet giicii zayiflamis ve gii¢ kaybetmistir. Sonug olarak,
egitimde reform hareketlerinde bir artis yasanmistir (Altunel, 2018). STEM-A egitimi
egitim sektoriinde farkli alanlarda kullanilmaktadir.

1.3. STEM-A Egitim Alanlar

Tiirkiye'de e-dontisiimiin saglanmast ve siirdiiriilebilirligi i¢in nitelikli bir isgliciine
ihtiya¢ vardir. Kiiresel ekonominin is diinyasinda teknoloji, yenilikgilik-yaraticilik ve
dijitallesmeyle hareketlendirilebilecegi goriilmektedir. Tiirkiye'de STEM-A becerilerini
kazanabilmek i¢in, bilim, teknoloji, miithendislik ve matematik becerilerine sahip teknik
bir iggiicline ihtiyag vardir.

STEM-A Egitimi uluslararas1 kabul goren bir egitim seklidir. Bu nedenle STEM-A
Egitimi'nin c¢aligma alanmi simiflandirarak bir ¢ergeve olusturulmustur. Bu alanlar
sunlardir:

e Bilim,

e Teknoloji,

e  Miihendislik,
e Matematik

e Sanat

Bu alanlar birbirleri arasinda kategorilendirilmis ve dagitilmistir (TUSIAD, 2017). Bilim
ya da fen alanina dahil olan bilimler, uzay bilimleri, yer bilimleri, yasam-doga bilimleri
cevre bilimi, genetik, patoloji, beslenme vb.), fen bilimleri. Teknoloji alanina giren
bilimler ise, bilgisayar bilimleri, teknoloji bilimleridir. Miihendislik alanindaki
smiflandirma makine, endiistri, elektrik, malzeme ve insaat miithendisligi seklinde kabul
edilmektedir. Matematik alanindaki siniflandirma ise cebir, geometri, istatistik ve akil
zeka oyunlaridir. Sanat alaninda ise estetik siniflandirmasi temel yaklagimdir.

STEM-A Egitiminin neden gerekli oldugu alan yazinda ¢esitli bigimlerde agiklanmigtir.
Ancak ortak tanimlamalar baglaminda bakildiginda asagidaki sekilde listelenmektedir:

e Disiplinler arasi bir bakis agisinin gelistirilmesini saglamak,
e Teorik bilginin pratikte dontistiiriilmesini saglamak,
e Elestirel diisiinmeyi tegvik etmek,
e Problem ¢dzme becerileri kazandirmak (TUSIAD, 2017).
1.4. Fen Egitimi ve STEM-A

Toplumlarin i¢inde bulundugu kosullarla paralel olarak egitim ve Ogretim degisir ve
egitimle ilgili farkli teoriler ortaya ¢ikar. Bilim egitimi ve dgretimindeki degisimler ve
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yenilikler sonucunda egitim alaninda var olan yaklagimlarin ortaya ¢iktig1 goriilmektedir.
Bilim, teknoloji ve bilimin temellerini 6gretmeye yardimei olan bir alandir ve bireylerin
biligsel olarak gelismesini saglar, ancak iilkelerin gelisimi ve kalkinmasinda da 6nemli
bir rol oynar (Ceylan, 2014).

Ulkelerin ekonomik kalkinmasini artirmak igin yeniliklere gereksinim duyulmaktadir. Bu
nedenle, iilkede bilim uzmanlar1 ve miihendislerin yetistirilmesi, teknoloji ve bilim okur
yazarhiginin yayginlastirilmasi agisindan biiyiikk 6nem tasir (Yamak vd., 2014). Bilim,
iilkelerin ileri diizeyde olmasini ve sosyal, kiiltiirel ve ekonomik olarak gelismesini
saglar. Bu noktada {ilkeler, gilincel olaylardan geri kalmamak, bilimsel ve teknolojik
gelismeleri takip etmek ve birgok alanda gelismelerinin siirekliligini saglamak amaciyla
bilgi ve teknolojiyle i¢ ige gecmis bireyler yetistirmeyi hedefler (Unal, Costu & Karatas,
2004).

Son yillarda, fen egitimi, yalnizca fizik, kimya ve biyoloji kavramlarini 6greten Vizyon |
yaklagimindan uzaklagmistir. Bunun yerine, fizik, kimya ve biyolojiye ek olarak toplum
ve c¢evrenin de dikkate alinmasi gerektigini belirten Vizyon II yaklasimi da 6nem
kazanmistir. Amerika Ulusal Arastirma Konseyi (NRC, 1996), Vizyon II yaklasiminin
temel hedefi olan bilim okuryazarligini, bilim, matematik ve teknoloji konu alanlarin

bilmek ve bu bilimsel bilgiyi giinliik yasamda kullanabilmek olarak tanimlar (Ozdemir,
2010).

Bilim ve matematik derslerinde dgretilen bilgi, teknoloji ve miihendislik gibi alanlarda
bulunan somut temelli bilgiye dayanir. STEM-A egitiminin islevi, bu bilgileri tasarimlara
doniistiirerek yerine getirilir. Ogrenciler dgrendikleri bilgileri farkli bakis acilariyla
entegre ederek modern diinyaya ayak uydurarak tasarimlar ve iriinler gelistirirler.
Ogrendikleri bilgi, ortaya ¢ikan iiriinler ve tasarmlarla kalici hale gelir. Bu kalicilik
sadece tasarim veya liriinler araciligiyla degil, ayn1 zamanda laboratuvar deneyleriyle de
saglanir ve yapilandirilir (Timur & inangli, 2018).

21. yiizy1l becerileri, akilci problem ¢6zme, arastirma yapma, sorgulama, is birligi yapma,
elestiri yapma, analiz ve sentez yapma, bilgiye erisme, degisime uyum saglama, karar
alma, iiretim yapma, sorumluluk alma, merakli olma, sosyal ve kiiltiirel etkilesimde
bulunma, liderlik niteliklerine sahip olma ve girisimcilik gibi beceriler olarak ifade edilir
(Giiniig¢, Odabas1 & Kuzu, 2013).

Bununla birlikte, bilimsel siire¢ becerileri ise, 6grenmeyi kolaylasgtiran temel beceriler
olarak tanimlanir. Bilimsel arastirma yollar1 ve yontemleri saglar, bireylerin aktif
olmasini, 6grenmenin kaliciligimi ve kendi ogrenmeleri i¢in sorumluluk duygusu
gelistirmelerine olanak saglar. Lind (1998) ise bilimsel siire¢ becerilerini, bilgi tiretmek,
sorunlar1 ¢cozmek ve elde edilen sonuglar1 analiz etmek i¢in kullanilan beceriler olarak
tanimlar. Etkili bir bilim 6gretim siireci i¢in 21. yiizy1l 6grenci becerileri ve bilimsel siireg
becerilerinin birlikte kullanimi biiyiik 6nem tasir (Ceylan, 2014).

Ogretim programlarina bakildiginda, ilkokul diizeyinde genellikle fen ve matematik dersi
ogretim programlar1 ayri disiplinler olarak ogretilirken, miihendislik alan1t ¢cogunlukla
ogretilmemekte ya da daha az 6gretilmekte, teknoloji bazen ise kosulmaktadir (Temel,
2012). Matematik, fen ve teknoloji egitiminden sonra kazanilan teorik bilginin uygulama
ortamin1 saglayacagi diislincesiyle, miihendislik egitimi, farkli iilkelerde tartisilan ve
giincel bir terim haline gelen bir kavram olmus ve miihendislik okullarda 6gretilmeye
baglanmis, STEM-A hareketi popiiler hale gelmistir (Akgiindiiz & Ertepinar, 2015).

Son yillardaki gelismelere bakildiginda, STEM-A kavraminin kisaltmasinin bagsta
ABD'de pek cok iilkenin egitim politikalar1 ¢aligmalarinda yaygin olarak karsimiza
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cikmaktadir (Honey, Pearson & Schweingruber, 2014). ABD Egitim Bakanligi'nin
verilerine gore, en hizli biiyliyen mesleklerin 6nemli bir kisminin bilim ya da matematik
egitimi gerektiren alanlardan olustugu goriilmektedir. Bu aslinda, Ogrencilerin
iiniversiteye yonelim ve tiniversite sonrasi is hayatina atilimlari i¢in saglam bir STEM-A
egitimi bilgisine sahip olmalarini 6ncelikli kilmaktadir (Becker & Park, 2011).

Ulkemizde de yukarida belirtilen faktorleri gdz ardi etmeden iilkemizde STEM-A
egitimine yatirim yapmanin gli¢lii bir ekonomi ve gelecege yonelik giiglii degisimler
saglamada onemli bir faktor oldugu distiniilmektedir. Tiirkiye'de son yillarda STEM-A
ile ilgili birgok uygulama ve arastirma yapilmaktadir (Mandev & Yavuz, 2022). Ozellikle
son yillarda yapilan yiiksek lisans ve doktora tezlerinde bir artis yasandigi goriilmektedir.
Bu baglamda bu ¢alismada, iilkemizde STEM-A egitimi hakkinda yapilan YOK Tez
Merkezi ilizerinden erisebilen yiiksek lisans ve doktora tezleri incelenmeye calisilarak,
icerik analizi baglaminda durumun ortaya konulmasi amaglanmistir.

2. Yontem
2.1. Arastirmanin Yontem ve Modeli

Bu caligmada, nitel arastirma yaklasiklarindan olan dokiiman incelemesi yontemi
kullanilmustir. Incelenmek istenen konularla ilgili olarak yazili olarak ifade edilen tiim
bilgilerin dokiiman incelemesi yapilarak analizi gerceklestirilmistir. Dokiiman analizi,
aragtirmacinin kendi veya kendi ¢ikarlartyla ilgili konularin analizini igerir. Arastirmaci,
belgeleri inceleyerek goriiniir kayitlar elde eder. Belge analizinde belgeyle birlikte
arastirmactya da yonlendirilmesi gereken sorular vardir (Cohen, Manion & Morrison,
2007). Arastirma sorunu, belgenin O6nemli oldugunu ve veri kaynagi olarak nasil
kullanilmas: gerektigini belirler. Ornegin, egitimle ilgili arastirmalarda; egitim alaninda
ders kitaplari, program yonergeleri, 6grenci kayitlari, i¢ ve dis yazigmalar, 6grenci
rehberlik ve kayit dosyalari, 6grenci ve 6gretmen el kitaplari, 6grenci ders ddevleri ve
siavlari, ders tinite planlari, 6gretmen dosyalar1 gibi belgeler incelenebilir. Belge, bilgi
kaynaklar1 olarak 6nemli oldugundan, nitel arastirmalarda etkili bir sekilde kullanilir.
Belge analizi arastirmalarinda arastirmaci, gézlem yapma ihtiyact olmadan ihtiyag
duydugu veriyi yazili kaynaklardan elde etmek i¢in goriismeler ve miilakatlar kullanir.
Bu sekilde, arastirma silirecinde zaman ve emek tasarrufu saglanabilir (Yildirnm &
Simsek, 2006).

Dokiiman analizi yapabilmek i¢in nitel aragtirma yontemlerinden biri olan igerik analizi
tercih edilir. Nitel arastirmada elde edilen veriler tablolar, grafikler ve sekillerle
sunulabilir. Nicellestirmeye uygun bir sekilde yorumlanabilen bir yontem kullanilir.
Standartlastirilmis 6l¢iim araglariyla toplanan veriler, sayisal hale getirilir ve istatistiksel
yontemlerle yorumlanir (Yildirim & Simsek, 2006). Bu ¢alismada, Tiirkiye'de STEM-A
egitimi alaninda yapilan lisansiistii ¢alismalar1 analiz edilmistir. Metinler, icerik analizi
yontemiyle incelenmistir. igerik analizinin genel amaci, sorunla uyumlu olarak metinleri
sozel olarak analiz etmek veya kategorize etmektir. Onemli olan, anlamlarm
yapilandirilmasi ve kategorizasyonudur ve bu sekilde nitel verilerden nicel genelleme
yapmay1 saglayan bir yorumlama bi¢imine ulagsmaktir (Gokce, 2006). Nitel arastirma
tasarimi, sonradan ortaya cikabilecek yeni durumlar ve bulgular i¢in esnek bir yaklagim
gerektirir ve bu sekilde yeniden sekillendirilebilir (Yildirnm & Simsek, 2006).

Aragtirmanin temel amaci, verileri agiklayabilecek iliskileri ve kavramlari elde etmektir.
Bu nedenle, oncelikle toplanan verilerin kavramsallastirilmasi, ardindan elde edilen
kavramlara gore mantikli bir sekilde diizenlenmesi ve verileri agiklayan fikirleri
tanimlamak gerekmektedir. Kavramlar sayesinde goriisler ve olgular daha iyi
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diizenlenebilir ve daha anlagilir hale getirilebilir. Bu goz 6niine alindiginda, icerik analizi
yoluyla veriler tanmimlanabilir ve verilerde gizli olabilecek gercekler belirlenmeye
calisilir. Icerik analizindeki siireg, benzer verilerin belirli basliklar altinda diizenlenmesi,
fikirlerin ve goriislerin konular altinda bir araya getirilmesi ve okuyucunun anlayabilecegi
bir sekilde diizenlenmesi yoluyla yorumlanmasidir (Yildirim & Simsek, 2018).

2.2.Verilerin Toplanmasi ve Analizi

Arastirma kapsaminda dokiiman analizi yapabilmek igin Oncelikle hedefe uygun
belgelere erisim saglanmasi gerekmektedir. Aragtirmacinin dncelikle belgelere ihtiyag
duyulup duyulmadigi, hangi tiir belgelere ihtiyag duyuldugu ve bu belgelere nasil
erigilecegi gibi sorulari yanitlamasi gerekmektedir (Yildirrm & Simsek, 2018). Bu
calismada incelenen lisansiistii tezler, Yiiksekogretim Kurulu Bagkanligi'nin tez veri
merkezi araciligiyla erisildi. Taramalar sonucunda ulasilan kaynaklar kullanildi. Bu
belgelerde Tiirkge anahtar kelime olarak "STEM-A" kullanildi, ayn1 zamanda tezler
aranirken egitim-0gretim ve fen bilgisi egitimi de diger anahtar kelimeler olarak tarandi.
YOK tez merkezinde yer alan 2013-2023 yillar1 arasinda STEM-A konusunda yapilan
lisansiistii tezlerin tam metinlerinden 60°1 yiiksek lisans 5’1 doktora olmak tizere toplamda
65 lisansiistii ¢aligmaya erigim saglandi.

Arastirmanin  0rneklemini Tirkiye'deki STEM-A alaninda yapilan lisansiistii tezler
olugsmaktadir. Dokiiman incelemesi yonteminde toplanan verilerin analiz asamasinda,
arastirma i¢in hangi veri setinin kullanilacagi belirlenecek miydi? Yoksa belgeler farkli
veri toplama STEM-A birlikte toplanacak miydi? Kullaniliyorsa, hangi veri analizinin
gerektigi kararlastirilmaliydr (Yildinm & Simsek, 2006). Bu c¢alismada kullanilan
belgeler, tek bir veri grubu olusturmak amaciyla elde edildi. Bu arastirma kapsaminda
veri toplama asamasi asagidaki sekilde gosterildi.

) Al Dokiima Dokiima

YOK Vel el Dokiima © Dokiima nlar1 Dokiima nlari
Tez Veri rile nlara nlar1 gruplara nlar1 kodlama
Merkezi t ulasma ' toplama gore anlama ' ve analiz

arama
ayirma etme
Sekil 1. Veri toplama stireci
3. Bulgular

Aragtirmaya ait bulgular tablolar halinde verilmistir. Tiim verilerden elde edilen bulgular,
arastirma alt amaclarina uygun olarak asagida sunulmustur.

3.1. Yiiksek Lisans ve Doktora Tezlerinin; Yaymmlanma Yilina ve Tiiriine Gore Dagilimina
lliskin Bulgular

Tablo 1. Yiiksek Lisans ve Doktora Tezlerinin; Yayinlanma Yilina ve Tiiriine Gore Dagilimi
Dokiiman tiirii

Frekans (f) Yiizde (%)
Yiiksek lisans 60 92
Doktora 5 8
Toplam 65 100
Yayimlanma y1li/yiiksek lisans
2023 3 4.6

2022 8 12.3
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2021 6 9.2

2020 6 9.2
2019 18 27.6
2018 15 23.07
2017 3 4.6
2014 1 1.5
Yayinlanma yili/doktora

2022 2 3.07
2021 1 15
2018 2 3.07
Toplam 65 100

Tablo 1 incelendiginde STEM-A konusunda Tiirkiye’de 2013-2023 yillar1 arasinda
yayimmlanmig lisansiistii tezlerin %92’si yiiksek lisans (60), %8’inin ise doktora tezi
oldugu goriilmektedir. Yillara gore dagilimina bakildiginda 2019 ve 2018 yillar1 arasinda
yaklasik olarak %35°1 oraninda yiiksek lisans tezlerinin yogunlastigini gormekteyiz.
Doktora diizeyine bakildiginda ise 5 tezin 2’si 2022-2018, 1’1 ise 2021 yillarinda
gerceklesmistir.

3.2. Yiiksek Lisans ve Doktora Tezlerinin Danismanlarin Unvanlarina Gore Dagilimina
lliskin Bulgular

Tablo 2. Yiiksek Lisans ve Doktora Tezlerinin Danigmanlarin Unvanina Gére Dagilimi

Dokiiman tiirii Frekans (f) Yiizde (%)
Dr. Ogr. Uyesi 25 38.4
Dog. Dr. 23 35.3
Prof. Dr. 17 26.3
Toplam 65 100

Tablo 2 incelendiginde STEM-A konusunda Tirkiye’de 2013-2023 yillar1 arasinda
yayimlanmus lisansiistii tezlerin danismanlarma bakildiginda %38,4°ii Dr. Ogrt. Uyesi
(25), %35,3’t Do¢. Dr. (23) ve %26,3’i Prof. Dr. (17) ogretim {yelerinin
danigmanliginda yiiriitiildiigli goriilmektedir. Doktora tezlerinin tamaminin Prof. Dr.
invanl 6gretim tiyeleri tarafindan gergeklestirilmistir.

3.3. Yiiksek Lisans ve Doktora Tezlerinin Tamamlayanlarin Cinsiyetlerine Gore
Dagilimina lligkin Bulgular

Tablo 3. Yiiksek Lisans ve Doktora Tezlerinin Danigmanlarin Unvanina Goére Dagilimi

Dokiiman tiirii Frekans (f) Yiizde (%)
Yiiksek Lisans

Kadin 42 70
Erkek 18 30
Doktora

Kadin 3 60
Erkek 2 40
Toplam 65 100

Tablo 3 incelendiginde STEM-A konusunda Tiirkiye’de 2013-2023 yillar1 arasinda
yayimlanmis lisansiistii tezlerin cinsiyetleri baglaminda bakildiginda yiiksek lisans
tezlerinin %70’inin kadin, %30’unun erkek danisanlar tarafindan yazildigi goriilmustiir.
Doktora tezleri icin ise birbirine yakin oldugu sdylenebilir. Daniganlarin %601 kadin,
%40 ise erkektir. Genel anlamda bakildiginda hem yiiksek lisans hem de doktora
diizeyinde kadin danisanlarin daha yogun oldugu goriilmektedir.

3.4. Yiiksek Lisans ve Doktora Tezlerinin; Arastrma Tiiriine ve Modeline Goére
Dagilimina lligkin Bulgular
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Tablo 4. Yiiksek Lisans ve Doktora Tezlerinin; Aragtirma Tiiriine ve Modeline Gore Dagilimi

Dokiiman tiirii Frekans (f) Yiizde (%)
Aragtirma Tiiri

Tarama 42 64.6
Betimleme 23 35.4
Aragtirma Modeli

Nicel 32 49.3
Nitel 26 40
Karma 7 10.7
Toplam 65 100

Tablo 4 incelendiginde STEM-A konusunda Tiirkiye’de 2013-2023 yillar1 arasinda
yayimlanmig  lisansiistii  tezlerin  arastirma tiirii  ve modeli baglaminda
degerlendirildiginde arastirma tiirii olarak %65°1 tarama, %35’1 ise betimleme tiirlinde
desenledigi gorlilmektedir. Arastirma modeli bakimindan ise nicel arastirma modelinin
on planda oldugu sdylenebilir. Nitel arastirma modelinin %40°1, karma yontemin ise %10
oldugu gorilmektedir. Modeller arasinda en az karma modelin tercih edildigi
sOylenebilir.

3.5. Yiiksek Lisans ve Doktora Tezlerinin, Orneklem Yontemine ve Biiyiikliigiine Gore
Dagilimina Iliskin Bulgular

Tablo 5. Yiiksek Lisans ve Doktora Tezlerinin; Orneklem Yontemine ve Biiyiikliigiine Gore Dagilimi

Dokiiman tiirli Frekans (f) Yiizde (%)
Orneklem Yontemi

Olciit 6rneklem 32 49,3
Amagli 6rneklem 23 35,4
Basit seckisiz drneklem 10 15,3
Orneklem Biiyiikliigii

Ortaokul (5-8) 41 63,1
Ogretmen aday1 18 27,6
Ogretmen 6 9,3
Toplam 65 100

Tablo 5 incelendiginde STEM-A konusunda Tirkiye’de 2013-2023 yillar1 arasinda
yayimlanmus lisansiistii tezlerin 6rneklem yontemine ve biiyiikliigiine gore bakildiginda
%49,3’1 olgiit ornekleme, %35,4’1i amacli Ornekleme, %15,3’i ise basit seckisiz
ornekleme yontemine gore secilmistir. Orneklem biiyiikliigiine bakildiginda ise baskin
bir bi¢imde ortaokul 6grencileri ile yapilan ¢alismalar 6n plana ¢ikmaktadir. En kiiciik
ornekleme biiyiikliigiinii ise 6gretmenler olusturmaktadir.

3.6. Yiiksek Lisans ve Doktora Tezlerinin Veri Toplama Araglarina Gére Dagilimina
liskin Bulgular

Tablo 6. Yiiksek Lisans ve Doktora Tezlerinin Veri Toplama Araclarina Gére Dagilimi

Dokiiman tiirii Frekans (f) Yiizde (%)
Veri toplama araci

Anket/Olgek 26 40
Gorlisme 18 27,6
Gozlem 8 12,4
Bagsari testi 11 16,9
Dokiiman analizi 2 3,1
Toplam 65 100

Tablo 6 incelendiginde STEM-A konusunda Tiirkiye’de 2013-2023 yillar1 arasinda
yayimlanmig lisansiistii tezlerin veri toplama araclari bakimindan %40’ min
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anket/0lceklerden olustugu goriilmektedir. Bunu sirasiyla %27,6’s1 goriisme, %16,9’u
basari testi, %12,4°1i gozlem ve %3,1°1 ise basar1 testlerinden olusmaktadir.

3.7. Yiiksek Lisans ve Doktora Tezlerinin Analiz Yontemine Gore Dagilimina Iliskin
Bulgular

Tablo 7. Yiiksek Lisans ve Doktora Tezlerinin; Analiz Yontemine Gore Dagilimi

Dokiiman tiirii Frekans (f) Yiizde (%)
Analiz yontemi

t-testi ve ANOVA 14 21,5
Mann Whitney U-Testi ve Kruskall Wallis H-Testi 12 18,5
Betimsel analiz 20 30,7
Igerik analizi 8 12,3
Ontest-sontest 11 17
Toplam 65 100

Tablo 7 incelendiginde STEM-A konusunda Tirkiye’de 2013-2023 yillar1 arasinda
yayimlanmis lisansiistii tezlerin analiz yontemine gore bakildiginda %20,5’nin t-testi ve
ANOVA, %18,5’nin Mann Whitney U-Testi ve Kruskall Wallis H-Testi, %30,7’si
betimsel analiz, %12,3’1 igerik analizi ve %17’si ise Ontest-sontest oldugu goriilmektedir.
Bu kapsamda nitel ve nicel yaklagimlarin birbirine yakin ¢alismalardan olustugu ve buna
bagli analiz yontemlerinin ise kosuldugu goriilmektedir.

4. Sonuc ve Oneriler

STEM-A egitimi ile yapilan lisansiistii ¢aligmalarin incelendigi bu arastirmada 65
lisansiistii teze erisilmistir. Bu tezlerden 60’1 yiiksek lisans, 5’i ise doktora tezidir.
Arastirma alt amaclarina bagl olarak elde edilen bulgular 1s181nda sonuglara asagida yer
verilmistir.

STEM-A egitimi ile ilgili yapilan lisansiistii caligmalarda biiyiik bir gogunlugunun yiiksek
lisans tez ¢aligmalarindan olustugu goriilmektedir. Bu sonug dogaldir ¢linkii ytiksek lisans
programlarinin daha yaygin olmasi, giris kosullarinin doktora programlarina gore daha
esnek olmasi gibi nedenlerden dolayr tercih edilmektedir. Doktora c¢alismalarina
bakildiginda 5 calisma bulunmaktadir. Bu da beklenen bir sonuctur. Yiiksek lisans
calismalarina gore daha fazla 6zgiinliik gostermesi ve daha spesifik konulari igerlemesi
baglaminda ulasilan sonuglar beklenen sonuglardir.

Lisansiistli ¢alismalarin yillara goére dagilimina bakildiginda genellikle STEM-A
egitimine yonelik tiim diinyada var olan egilimler dogrultusunda yapildig1 sonuglarina
ulasilmistir. Ozellikle 2018-2019 yillar1 arasinda yogunluk kazanmaktadir. Genel
anlamada bakildiginda tiim yillarda (2013-2023) STEM-A egitimi ile ilgili ¢alismalar
yapilmistir. Doktora diizeyinde bakildiginda ise yine 2018 yilinda 2 ¢alisma yapilmistir.
Bu durum yukarida ifade edilen STEM-A egitimi egilimleri ile uygun sonuglar olarak
karsimiza ¢cikmaktadir.

Danigmanlarin unvanlar1 bazinda bakildiginda tiim unvanlarda danigmanlik yapildig:
sonucuna ulasilmistir. Birbirine yakin olmakla beraber Dr. Ogr. Uyelerinin daha fazla
danismanlik yaptiklart sonucuna ulasilmistir. Bunu sirasiyla Dog. Dr. ve Prof. Dr. unvanh
ogretim tiiyeleri takip etmektedir. Genel anlamda birbirine yakin sonuglar1 elde edildigi
sonucuna ulagilmigtir. Danisanlarin cinsiyetleri agisindan bakildiginda ise yiiksek lisansta
kadin danisanlarin agirlik kazandig1 sonucuna ulasilirken, doktorada ise birbirine yakin
oldugu goriilmektedir.

Lisansiistii tezlerin arastirma tiirli ve modeli bakimindan bakildiginda tarama tiiriiniin 6n
plana ¢iktig1 sonucuna ulagilmistir. Bununla birlikte betimleme arastirma tiirleri de
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yapilan ¢aligsmalar da bulunmaktadir. Aragtirma modeli baglaminda nicel-nitel arastirma
modellerinin birbirine yakin oldugu sonucuna ulasilmistir. Karma desen modellerine ise
¢ok fazla calismada yer verilmedigi sonucuna ulagilmistir. Orneklem tiirii ve
biiyiikliigiine gore bakildiginda ise 6l¢iit 6rnekleme diger 6rneklem yontemlerine gore
daha fazla baskin oldugu sonucuna ulagilmistir. Bunu sirastyla amagli 6rneklem ve basit
seckisiz drneklem yontemleri izlemistir. Orneklem biiyiikliigiine bakildiginda yogunluklu
olarak orta okul 6grencileri ile calisiimistir. Ogretmen adaylar1 ve dgretmenler ¢alisilan
diger biiytikliikteki 6rneklem grubu sonucuna ulasilmstir.

Veri toplama araglarin baglaminda bakildiginda STEM-A egitimi ile ilgili caligmalarda
anket-Glgek tiiri veri toplama araglarmmin agirlikli olarak kullanildigi sonucuna
ulasilmistir. Anket-0lgek veri toplama aracini, gériisme veri toplama araci ile yapilan
caligmalar izlemektedir. G6zlem, basar1 testi ve dokiiman caligmalar1 da diger veri
toplama araglari olarak elde edilen sonuglardandir.

Yukarda elde edilen sonuglara bagl kalinarak asagidaki oneriler gelistirilmistir.

e  Yapilan calismalarin tamami1 STEM-A egitimi ile ilgili oldugu goriilmektedir.
Ancak son donemlerde Sanat kavrami da STEM-A kavramini eklenmistir. Bu konuda
yapilan caligmalara lisans Ustii egitim diizeyinde ulasilamamistir. Bu nedenle sanat
boyutu olan ¢alismalarda yer verilmelidir.

e Cinsiyet baglaminda kadin danisanlarin daha agirlikli oldugu goriilmektedir.
Toplumsal cinsiyet baglaminda olumlu olmakla beraber lisans iistii ¢aligmalarda daha
dengeli bir durumun saglanmasi igin tesvik edici ¢alismalar yapilmalidir.

e STEM-A egitimine iligkin lisansiistii ¢calismalarin 6nemli bir kism1 yiiksek
lisans ¢aligmalarindan olugsmaktadir. Doktora ¢aligmalar1 sinirhidir. Doktora diizeyinde
yapilan ¢alismalarin artmasina yonelik ¢alismalara destek verilmelidir.

Etik Kurul Belgesi

Etik Kurul beyan1 yoktur.

Destek ve Tesekkiir Beyani

Yazarlarin destek ve tesekkiir beyan1 yoktur.

Arastirmacilarin Katki Oranlar1 Beyam

Arastirmanin tiim asamalarinda yazarlar esit katkida bulunmustur.
Catisma Beyani

Yazarin arastirma ile ilgili bir ¢catisma beyani1 bulunmamaktadir.
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