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Abstract

Purpose:

Theory:

Method:

Results:

Keywords:

The study was focused on investigating the usage and
dependencies of software developers on Stack Overflow to
enhance their capacities for problem-solving. And, how the quality
of Q&As can impact the approach of exploring good solutions to
their development problems.

The theoretical frameworks applied in this study encompass
Communities of Practice (CoP) and Socially Situated Learning as
proposed by Jean Lave and Etienne Wenger.

A qualitative semi structured methods research was adopted for the
study.

The study presents that Stack Overflow plays an important role in
the software development community, influencing how developers
approach problem-solving and professional development. The
study also found that the quality of questions submitted on Stack
Overflow had a substantial impact on the quality of answers
received, which is consistent with earlier studies that emphasized
the value of well-formulated queries.
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Questions, Problem solving
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1. Introduction

The rapid advancement of technology has increased global competition for acquiring and learning
advanced knowledge. Software development professionals, in particular, are eager to adopt best
practices to enhance their professional efficiency, problem-solving skills, and learning of new
technologies. This desire for continuous learning has led them to utilize both formal and informal
learning resources. As a result, online question and answer communities (QACSs) have risen in
popularity as valuable resources for learning, reflecting a broader trend towards leveraging these
digital platforms for professional development (Storey et al., 2014).

With the help of these online platforms, software professionals all over the globe can participate
in the learning and skill development process. These QACs serve as places where software
developers can come together, exchange knowledge, and learn from one another, also promoting
both individual and professional development (Anderson et al., 2012). Stack Overflow (SO),
launched in 2008, is a prime example of such a community, which has developed to become a go-
to source for software developers and anyone looking interested in improving their coding abilities
besides traditional educational environments.

SO has a big database thats includes over 21 million questions and 40 million answers in total and
SO has helped more than 100 million software developers in find the right answers to their
problems (Stack Overflow, 2023). This broad adoption shows the platform's importance as a key
tool for software developers to find solutions to their coding issues and technical challenges
(Moutidis & Williams, 2021; Yang et al., 2016).

According to Bhat et al. (2014) these Questions and Answers (Q&As) forums are considered the
best and optimal place for software developers to engaging with other software developers on
specific issues or any development problems. Software developers asking questions on these
plateforms and receiving answers, along with participating in informal discussions software
developers have a great opportunity to both disseminate and gain knowledge (Bhat et al., 2014).
Users also get access to a variety of interactive features in these online communities, along with
creating Q&A threads. These functionalities allow community members to assess the quality of
the content through upvotes or downvote the provided answers, comment on the question and their

answers, refine content for better clarity, report inappropriate or irrelevant content, and close



discussions that have reached a resolution. These characteristics foster community engagement
and ensure the relevance and accuracy of the information shared (Sin et al., 2016).

Software developers are turning to online communities such as SO more and more for professional
learning and problem-solving (Bosu et al., 2013), so it is important to understand how these digital
fit into real-world work environments. While it's well-known that SO serves as a valuable platform
for dealing with programming issues (Abdalkareem et al., 2017), few studies have explored how
developers talk about their use of SO in solving problems related to software development, how
they evaluate the trustworthiness of the information they find, or how the way they phrase their
questions can affect the quality of the answers they receive. Surveys have offered some insights,
but they often miss the rich, personal stories and viewpoints of software developers about various
learning resources and how they integrate this online-gathered knowledge into their day-to-day
work. There are still many unanswered questions about how knowledge from SO is put to use in
professional contexts and what developers consider before incorporating this knowledge into their
workflows. This study aims to shed light on how software developers view SO as a tool for
professional growth, the depth of their interaction with it, and how they integrate what they learn

from SO into their professional practices.
1.1 Research questions

This study addresses the following research questions:

RQ1: How do software developers describe their use of Stack Overflow for solving software
development problems?

RQ2: How do software developers reflect on the trustworthiness of information obtained
from Stack Overflow?

RQ3: What considerations do software developers have regarding the relationship between
the formulation of questions on Stack Overflow (e.g., use of code blocks, images, and
markdown) and the quality of received answers?

RQ4: How do software developers describe their utilization of ChatGPT in the software

development process?



2. Background

This section provides an overview of the information about the online communities available for
software developers. It will furnish adequate knowledge about the timeline of online communities

and their evolutionary aspects basis on available information.
2.1 Online communities: An overview

The word "community™ has a rich history, and the definition that is used in the English language
today can be traced back to two Latin words: "comunete,” which is a three-syllable term that means
"common fellowship" or "society," and "co(m)munite,” which is a four-syllable term that means
"fellowship™ or a "community of relations or feelings™ (Oxford English Dictionary, 2000).

The concept of "community" is constructed through a blend of both behavioral and structural
components. Structural elements include aspects like social connections, interactions, ties to
institutions, power dynamics, and levels of commitment. Conversely, behavioral elements are
comprised of common ideologies, values, and beliefs held by the community members (Brint,
2001; Vaisey, 2007). The basic features that define what is recognized as a "community™ arise
from the dynamic interaction between these structural and behavioral dimensions, which forms a
cohesive and useful social entity.

An online community fundamentally represents a web of social relationships made possible by
internet-based tools. This digital framework allows users to engage in communication, thereby
nurturing personal connections among its members (Rheingold, 2000).

An online community is defined by Wellman & Gulia, (2018) as a collective centered around the
social interactions among its members. These communities cover a wide range of interests,
including hobbyist clubs, spiritual assemblies, fan groups, and professional associations.
Complementing this view, Preece (2000) offers an alternative viewpoint that supports this one,
describing an online community as a group of people who have come together for a shared purpose.
These individuals participate in social exchanges, which are facilitated by particular policies and
technological platforms, enriching the community's interaction dynamics.

Storey et al. (2014) highlight the pivotal importance of online communities and platforms in the
professional lives of software developers. These online venues serve as central points or hubs for

collaboration, ideation, and the discovery of career opportunities. Tools like GitHub and SO are
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pointed out by Begel et al. (2013) as crucial for the creation and management of software
development endeavors. They provide avenues for developers to engage with fellow professionals,
exchange expertise, and collaborate on projects. Moreover, these platforms facilitate the formation
and maintenance of professional connections, knowledge sharing, and the advancement of career

prospects within the software development sector.
2.2 Online social Q&A community

Oh & Worrall (2013) examine how dynamic online social Q&A communities are in the context of
Web 2.0, highlighting how they incorporate social networking functionalities to provide
community-led Q&A services. This structure enables participants on these online social QACs to
share information effectively through the posting of questions and the provision of answers to
different questions related to their domain, thereby promoting knowledge gain via informal
exchanges. Harper et al. (2008) emphasize that these Q&A platforms are designed to streamline
the process for users to pose questions and secure responses across various subjects, making them
among the most popular online resources for information. These venues are crucial for the spread
of knowledge. Specifically, Vasilescu et al. (2014) highlight how online QACs facilitate
knowledge exchange among developers. They do this by encouraging users to articulate their
issues in question form, which experts in the community then address, creating a conducive
environment for learning and tackling problems.

The functioning of online QACs is described by (Shah & Kitzie, 2012), in these QACs registered
participants of these communities can ask questions in natural language, allowing any other user
who has relevant knowledge can answer. Jin et al. (2015) expand on this by detailing the
fundamental structure of online QACSs, which typically revolves around Users, Questions, and
Categories. This setup prioritizes the interaction among community members, a departure from
the more functional orientation of traditional Q&A sites like Baidu Answers and Yahoo Answers.
(Guan et al., 2018) highlight the unique characteristics of these social QACs that differentiate these
social QACs from more traditional platforms, such as their expansive social networks and a
comprehensive feedback system. Quora and SO are recognized as prime examples of these social
Q&A communities, with SO especially acclaimed for its relevance and utility to software

development professionals.



2.3 Stack Overflow

Stack Overflow (SO) was founded under the umbrella of the Stack Exchange Network in 2008 by
Jeff Atwood and Joel Spolsky. Stack Exchange network was established for the broad spectrum of
diverse topics and has grown to over 150 Q&A sites covering a wide range of subjects, including
English grammar, tourism, and software development. With its emphasis on programming-related
queries, SO is featured as the most well-known of these websites (MacLeod, 2014). SO is a Q&A
platform primarily focused on technical topics for programmers. Users can post questions or code
errors about programming and expert programmers worldwide examine and participate to offer
solutions (Mungekar et al., 2019). SO connects a large community of developers who want to
share their expertise and receive assistance from other developers on various programming

problems and topics (Beyer & Pinzger, 2014).

SO features

Ask Question

SO acts as a central meeting place for users to discuss programming-related issues to get guidance
or solutions for their coding problems. Users are advised to post questions that succinctly describe
their problems, along with a brief explanation of the errors in the process, the kind of help they

need, and possibly a code snippet, to request assistance.

Vote

Voting is a function to evaluate the quality of posts and activities of participants on the platform.
With the voting function on SO queries or responses may be given an upvote or downvote by other
site visitors. A specific answer has a higher chance of getting upvotes from the platform users and
staying at the top of the forum to help other visitors. On the other hand, downvotes might make a
query more likely to be deleted or closed.

A person must accumulate reputation points to cast an up or down vote. A user's notoriety score
must be at least 125 points to cast a downvote, while it must be at least 15 points to cast an upvote
(Moutidis & Williams, 2021).
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Tags

Every question submitted on the SO platform must contain at least one tag and a maximum of five
tags. Users can use these tags as keywords to group questions with others of a similar nature.
Participants can find relevant topics linked to their questions from the existing posts with the help
of tags, which are used to categorize posts. Users can use tags to explore topics that interest them

by choosing the appropriate tags from the list available on the platform database (Saha et al., 2013).

Reputation system

\/otes on a user's questions, answers, and comments are used to determine that user's reputation on
the site. Users can access more rights and freedom on the website as their reputation score rises.
Expert users can be distinguished from non-expert users by their interaction patterns from their
initial engagement on the platform. More questions are asked, more questions are answered, and
more responses from expert users are accepted or upvoted (Movshovitz-Attias et al., 2013).
According to Bosu et al. (2013), to establish a reputation on SO, a user must contribute high-
quality answers that the community values. The reputation of a user is largely influenced by how

well-received their responses are by other users of the site.

3. Literature review

This chapter will provide a detailed examination of relevant literature regarding the usage of SO
by software developers and programmers for solving programming related problems. The
literature will help in developing an understanding of the usage of SO in problem-solving and the
reliance of software professionals on it. Moreover, It will provide information on how the structure
of an SO question, such as the use of code blocks, images, and markdown, affects the quality of
the responses it receives.

The chapter is organized into two sections. The first section will concentrate on the databases that
were chosen to be used to collect the relevant literature for the study. The following part will
explore previous research work on SO, with a focus on how software developer used online

communities like SO for their domain-specific problem solving.
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3.1 Chosen databases and selection criteria

3.1.1 Search Strategy

For the current study, efficient data search practices were adopted to collect the most relevant and
appropriate work. The studies were extracted using the following terms: problem-solving, online
community, software development, and software engineering, combined with primary keywords
such as "Stackoverflow," "Stack Overflow,” and other related variants from several research
databases. After checking the relevance and the result of the interplay of several search terms in
previously published research articles, the Boolean operators were used to combine the most
important search terms. The final search query used for search engines was structured as follows:
(Stackoverflow OR Stack overflow) AND ("problem-solving” OR "online community” OR
"software development” OR "software engineering").

Scopus, Web of Science, and IEEE Xplore databases were chosen to collect the research study's
material. The selection of databases was based on the comprehensive coverage of important
scientific journals, conference proceedings, and other materials in the areas of education,
technology, and learning.

The work was collected from the chosen academic databases to find the most relevant articles
released between 2008 and 2023 using the search terms in accordance with the various search

criteria and powers of these databases.

3.1.2 Inclusion and exclusion criteria

The following criteria for inclusion were used:
e The study, which is exclusively concerned with software development on SO, may have
implications for both researchers and practitioners.
e The study article uses information that is either entirely or partially related to the technical
facets of software development and is specifically related to SO.
e The research article follows the SO problem solving theme.
e The study paper focuses on the quality of SO questions.
The following exclusion criteria were used:

e The study paper specifically excludes SO while concentrating on software development.
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e | have excluded research studies that use artificial data, even if they are founded on SO
advice.

e Articles that are not written in English and that are not available in full text.

3.1.3 Study selection, analyzing the data and extraction.

The selection process to sort out the relevant literature was divided into two stages: initial selection
and final selection. Initially, the paper's title, keywords, and abstract were analyzed during the
original selection phase. Any publications that were entirely irrelevant based on their titles and
keywords were removed. Based on the study's scope, after reading the abstract it was determined
if the article is relevant.

The list of papers initially chosen was carefully read in its entirety during the final selection stage,
and a decision was made based on whether each paper satisfies the selection criteria. The total
number of papers retrieved using the specified search terms in the chosen academic databases is

displayed below (Figure 1)
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ldentification

Screening

Included

Identification of studies via databases ]

Records identified from Databases.
Scopus (n =121)

ieeexplore (n =108)

Web of Science (n =113)

Reading of Title / abstracts.
(n=169)

Number for full text screening
(n=75)

Full Text Screening
(n =48)

v

Records removed before screening:

Duplicate records removed.

Not within the subject: Stack overflow and
software programmer, SO Problem Solving,
SO Question Quality

(n=173)

Exclusion criteria: A cursory reading of the
title and abstract articles not within the theme
of the paper were excluded. Records excluded:

(n=94)

Reports not retrieved.
(Unable to find the full text)
(n=27)

Studies included in review.
(n =27)

v

Low citation (n = 5)
Not close to our theme (n = 16)

Figure 1: Identification of Studies via Databases
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3.2 Stack Overflow for Domain Specific Problem Solving

In today's world of software development, developers must work on a wide range of equipment
and applications, including desktop, mobile, and web. They can choose from a variety of
programming languages as per their expertise and understanding, including Java, Python, C++,
and JavaScript. In addition, developers use a variety of tools and technologies to complete their
duties efficiently, including integrated development environments (IDEs), code editors, version
control systems, and testing frameworks. Given the vast scope and complexity of software
development, developers frequently face challenges that necessitate expert assistance or advice. In
such situations, SO and other programming Q&A websites are expected to meet the needs of
developers. Developers can visit these websites or platforms to ask questions and receive answers
from other experienced developers working on the required language, tool, or technology (Barua
etal., 2014).

The users on SO can get help by posting questions and receiving multiple responses within a few-
minute response period. SO questions include a wide range of topics, including specific
programming challenges, software techniques, regularly used programming tools, and practical,
answered issues specific to the programming profession (Barzilay et al., 2013). Software
developers and programmers of all levels use SO, from novices to experts. The most frequently
asked questions by developers on SO are related to mobile app development and web development
(Barua et al., 2014). Novice programmers often seek guidance on learning programming
languages, specific platforms, and solutions to difficulties. Mostly, they ask for "beginner's guides"
or a road map on specific topics. People associated with software development, either students or
experienced software engineers have a significant interest in utilizing SO platforms for
instructional reasons. Bhasin et al. (2021) emphasized the importance of social online platforms,
such as SO and GitHub in supporting skills development and learning in the software development
area.

Nowadays, individuals are increasingly using online Q&A communities to solve domain-specific
problems. Programmers seek out and share information through technical Q&A websites like SO.
A developer can use SO to find possible development solutions (Abdalkareem et al., 2017;

Linares-Vasquez et al., 2014).
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According to Xia et al. (2017), software developers use code search engines like SO to repair
defects, reuse code, understand programs, and enhance features. Their study found that software
engineers often incorporate search results into code snippets to address and correct coding errors.
It is estimated that 92% of SO queries receive a response, and the first response time to each query
is about 11 minutes (Mamykina et al., 2011). SO considerably improves the effectiveness and
productivity of question-and-answer systems in the technical industry. On average, it takes 24 days
to reach a solution (i.e., an accepted answer). The longevity of these online communities depends
on how quickly questions are answered on Q&A sites. Only 9.98% of questions on SO receive a
response within a day, and 63.5% are answered within an hour (Bhat et al., 2014). Linares-Vasquez
et al. (2014) found that between July 2008 and August 2012, a total of 213,836 Android-related
questions were tagged and asked on SO. These questions cover a vast array of mobile
development-related problems, including basic issues such as device compatibility and IDE-
related challenges, as well as more specialized topics such as database programming, media
programming, and maps programming. An experimental study by Wu et al. (2019) indicated that
source code reuse is the most common with around 78.2% of the repeated code from SO requiring
adjustments to function well in the intended environment. The required changes ranged from
simple refactoring work to full-fledged reimplementation projects. Moreover, developers prefer
reimplementing source code to reusing it due to the difficulties in integrating the code into the

projects, as well as the code's low comprehensibility or poor quality.
3.3 Question and Answer Quality on Stack Overflow

Although SO is an effective tool for developers, its content may not be suitable for everyone.
Recently, there have been more unanswered questions on SO, possibly because of the fact that the
subjects of the questions do not hold developers' interest (Asaduzzaman et al., 2013). Among the
reasons for unanswered questions on SO is the inability of the author to make the question fully
understandable to the community members. It is common for community members to ask
questions about a particular scenario in their program. However, without access to the particular
code segment or a detailed explanation of the code, other members of the community may struggle
to provide a satisfactory answer. In addition, incomplete or poorly formatted questions can reduce

the chances of getting an answer. According to Correa & Sureka (2013), a well-constructed
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question should include enough code to allow others to reproduce the problem. However, SO users
continue to submit questions that do not follow the Q&A format. Experienced members and
community moderators flag such questions as "closed" because they are deemed inappropriate for
the platform. Having a clear and concise title will increase the overall quality of the question, as it
will help the developers' community to grasp the main points. The quality of these user-generated
titles is often poor due to a lack of professional expertise in the area or poor communication skills
(Liu et al., 2022). After examining the closed questions on SO, the author concluded that high-
quality questions should include enough code and the problem description in the question detail to
allow others to reproduce the issue.

Previous research on SO has shown how important question titles are to question quality. These
authors state that a well-formulated question should not only convey a programming issue but also
provide specific information. The value of such questions lies in their ability to add value to the
community's knowledge. An innovative method for predicting question quality was proposed by
Arora et al. (2015). They developed a method to solve the issue of automatically categorizing and
questioning titles. Retrieving earlier versions of the same question that had been posted on SO
helped them determine the quality level of the newly posted question. According to recent research
by Mondal et al. (2021), there are more open questions on SO than ever before, and some
developers' failure to ask high-quality questions is contributing to this trend. The SO community
has offered numerous helpful writing tips in the official tutorial to address this problem, and
researchers have attempted to raise the quality of questions in various ways (Gao et al., 2020;
Wang et al., 2020).

Perhaps the specific nature of programming code questions explains the high rate of answered
questions. These questions frequently include code snippets and clear and understandable titles.
Other factors that may influence quick responses include the technology in question, the identity
of the user, the timing and day of the question’s posting, the addition of a code snippet, and the
length of the question (Treude et al., 2011).

Experts have proposed a system regarding the quality of the questions and answers that is based
on three important concepts (Baltadzhieva & Chrupata, 2015; Remigio et al., 2017). The code
snippet and issue description should be combined into a multi-modal input and modeled with a

Transformer structure. As a second step, consider question post title generation as a separate but
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interconnected job for each programming language. Through multi-task learning, an approach can
be generalized by simultaneously learning multiple tasks that can improve one another's
performance through shared and relevant knowledge. Lastly, they use the Sentence Piece method
to segment code snippets and issue descriptions to address out-of-vocabulary (OOV) issues.
Having low-quality question posts makes it difficult to get useful assistance as well as hinders

knowledge creation (X. Jin & Servant, 2019).

4. Theoretical perspective

The theoretical foundations of Socially Situated Learning and Communities of Practice (CoPs), as
described by Lave and Wenger, serve as the foundation for this study. These theories provide
insights into the complex processes of learning, engaging, and knowledge sharing within
communities such as SO. They play an important part in directing our investigation of how
software developers navigate problem-solving, assess the credibility of information, and reflect on
the impact of question formulation on the quality of responses obtained.

Learning is defined by Lave & Wenger (1991) as active engagement in social practices. This
definition highlights the importance of the learner's active participation in the learning process,
rather than merely absorbing information passively. Building on this foundation, Wenger (1998)
further developed the concept of Communities of Practice. This concept focuses on the formation
of communities, emphasizing social participation as a fundamental element of learning. It

underlines the intricate links between learning, meaning, and identity within these communities.
4.1 Socially Situated Learning and Communities of Practice (CoP)

Lave and Wenger posit that learning inherently involves engagement in the sociocultural practices
of acommunity, emphasizing that knowledge acquisition is not a passive absorption of information
but an active, participatory process (Lave & Wenger, 1991). This perspective challenges traditional
views of learning by underscoring the importance of social context and interaction in the
development of understanding. As such, learning is seen as a social journey, with the learner's
trajectory shaped by their interactions and experiences within the community.

Further elaborating on this framework, Wenger (1998) introduced the theory of Communities of

Practice, which is predicated on social participation. He identified four integral components of
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learning within CoPs: Meaning, Practice, Community, and ldentity, focusing on the interplay
between the individual's engagement in communal activities and the collective knowledge
construction process ( Wenger, 1998). According to Wenger, learning involves making sense of
our experiences (Meaning), participating in communal activities (Practice), belonging to a
community (Community), and shaping our identity through these experiences (ldentity).

When defining communities, multiple social groups of different dimensions are considered, which
include members who share a common interest. Communities can range from tiny groupings like
students of one class to larger entities such as universities, schools, companies, clubs, and other
communities where people work together based on common interests, with the development of
digital life communities have spread geographically, bringing together people with different
features, cultures, and knowledge in various online forums that transcend physical
boundaries(McDermott, 2000).

Communities of Practice (CoPs) are informal groups united by a shared passion for a particular
topic, collaborating to exchange knowledge within their expertise (Wenger & Snyder, 2000). The
organic discussions and practices in these groups offer value to organizations as members
contribute innovative business ideas, swiftly address new challenges, share best practices, and
enhance professional skills, contributing to talent recruitment and retention (Wenger & Snyder,
2000).

According to Hamburg & O’Brien, 2013 Communities of Practice (CoPs) serve as social hubs for
building competencies, encompassing more than just the acquisition of technical skills within a
specific practice. They also focus on the social and informal dimensions of sharing and developing
knowledge. In these collaborative environments, members engage not only in enhancing their
technical expertise but also in fostering social connections and exchanging knowledge informally.
As per Wenger (1998) framework, communities of practice exhibit three key elements: domain,
community, and practice. These elements play a crucial role in the formation and nurturing of these

communities, leading to the generation of knowledge and facilitating learning processes.

Mutual Engagement: This concept emphasizes the active involvement and interaction
among community of practice members. It indicates that individuals are actively
participating in the community's activities, sharing their experiences, and contributing

collectively to the learning process.
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Joint Enterprise: Joint enterprise refers to the shared goals, interests, or objectives that
unite the members of a community of practice. It represents the common purpose and
collaborative efforts directed towards a shared goal within the community.

Shared Repertoire: Shared repertoire involves the collective resources, tools, language,
and practices developed and shared by members within a community of practice. This
encompasses the shared knowledge, skills, and symbols that shape the community's

identity and enhance communication and collaboration.

According to (Gherardi et al., 1999) talking about a community of practice doesnt mean
suggesting the existence of a new informal group or social system within an organization. Instead,
it's a way of emphasizing that every practice relies on social interactions to survive and endure.
Learning happens when individuals actively participate in these practices.

According to McDermott, (2000), Communities of practice are formed and sustained by a shared
passion and value system, these communities often coalesce around topics that members have
dedicated substantial time and effort to developing, reflecting a profound interest, these
communities often coalesce around topics that members have dedicated substantial time and effort
to developing, reflecting a profound interest. Members frequently collaborate to solve technical
problems, and these communities serve as vital connectors, linking individuals who share common
interests but may lack regular day-to-day contact. Trust is a cornerstone of community dynamics,
where members consistently seek and offer help in solving technical problems. In communities of
practice, newcomers acquire knowledge from seasoned members through active involvement in
specific tasks associated with the community's practice (Hildreth et al., 2000).

Concerning SO, the platform's attributes align with the characteristics of a Community of Practice
(CoP), as it upholds the criteria proposed by Wenger (1998). These include operating within a
community that consistently shares information, participants engaging voluntarily, and the
collective pursuit of a shared purpose and goal (Radford et al., 2017).

The concept of Legitimate Peripheral Participation (LPP), developed by Lave & Wenger in 1991,
offers a foundational approach to understanding learning within Communities of Practice (CoPs).
LPP articulates a process through which individuals engage in communal activities, gradually
moving from peripheral to full participation (Lave & Wenger, 1991). This engagement enables

learners to assimilate into communities, where they can both contribute to and learn from the
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collective knowledge and practices. Through active participation, individuals not only acquire
skills and knowledge but also adopt the community's cultural norms and values, fostering a sense
of belonging and identity within the community.

By employing the theory of Socially Situated Learning, this thesis aims to explore the dynamics
of interaction within SO, examining how varying levels of engagement impact both individual
learning and collective knowledge development.

This study will also examine whether the SO community can be recognized as a community of
practice using three practice-related dimensions; mutual engagement, joint enterprise, and shared

repertoire.

5. Methodology

This study employs a qualitative research approach to examine the complex interactions and
learning experiences within the SO community. | chose semi-structured interviews as my primary
data collection method, given their flexibility and depth, allowing for the exploration of
participants' experiences, perceptions, and practices in a nuanced manner. This method aligns with
our theoretical framework, drawing from Communities of Practice and Socially Situated Learning
theories, which emphasize the importance of social interaction and participation in learning

processes.

9.1 Design of the study

Introduction to Qualitative Research Approach

The study employed a qualitative research approach, which is recognized for its ability to gather
rich, detailed data through direct interaction with participants. Qualitative research is invaluable
for understanding complex social phenomena by capturing the depth and nuance of individual
experiences and perspectives Kallio et al (2016). This methodology is particularly suited for

exploring the intricacies of how software developers discuss and solve problems using SO.

Importance of Interviews in Qualitative Research
Interviews have historically been the primary method of data collection in qualitative research.

According to Muzari et al. (2022), an interview is defined as a two-person conversation initiated
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by the interviewer to acquire information for the research. This method is effective for collecting
data in participants' natural social environments, enabling a deeper understanding of their
perspectives and experiences. Interviews facilitate direct verbal interaction, which is crucial for

capturing the richness of qualitative data.

Characteristics of Qualitative Research Data

Qualitative research data is inherently flexible and less structured compared to quantitative data.
This flexibility allows the data to be shaped and reconstructed into new theories or aspects based
on the researcher's interpretation (Williams, 2011). According to Queirds et al (2017), qualitative
research aims to deepen the understanding of specific problems rather than focusing on numerical
representation. The researcher plays a dual role as both the subject and the object of the study,
generating detailed and illustrative information to provide a comprehensive understanding of the

problem being analyzed.

Role of Interviews in Qualitative Research Methodology

Interviews are a cornerstone of qualitative research methodology due to their effectiveness in
generating detailed and illustrative information. They are particularly useful for understanding
phenomena that cannot be easily quantified, focusing on the dynamics of social relationships and
interactions (Kallio et al., 2016). Semi-structured interviews, in particular, are a frequently
employed technique, as they allow for a flexible and in-depth exploration of participants’ thoughts,
feelings, and beliefs (Daniel, 2019).

Semi-Structured Interviews in Qualitative Research

Semi-structured interviews are a preferred method for qualitative data collection due to their
flexibility and versatility. According to Magaldi & Berler (2020), semi-structured interviews
involve conversational interactions guided by a predetermined set of questions but allow for
deviations based on the participant's responses. This format provides a safe and comfortable
environment for participants to reflect on their personal experiences, facilitating a deeper

understanding of the research topic.
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Development of Interview Schedule

For this study, | developed an interview schedule comprising predetermined main questions and
optional follow-up questions. Additionally, I compiled a list of key issues or points to address. The
order of questions was not strictly adhered to; instead, the aim was to maintain a natural flow in
the conversation. This approach allowed participants to share what they deemed important,

ensuring that the discussion remained relevant to the project's main subject and initial problem.

Rationale for Choosing Semi-Structured Interviews

Semi-structured interviews were selected over other interview types due to the nature of the
research questions, which focused on exploring how software developers describe SO for solving
software development problems, the trustworthiness of information obtained from SO, and the
relationship between question formulation on SO. This method's flexibility enabled a dynamic and

personalized exploration of these topics, aligning well with the study's objectives.
9.2 Recruitment of Participants

Initially, the targeted population of this study included software developers who were using SO
for problem-solving in their specific domain. For this purpose, the SO team was contacted to help
publish an interview invitation on the platform to connect with participants. However, the SO
support staff stated that the matter was under the jurisdiction of the legal team, which would decide
whether or not to provide permission. The legal staff did not respond to the email, making it
unlikely that the invitation could be submitted on SO. Because a large fraction of SO users have
not provided contact information on their profiles, obtaining the contact details of users has been
challenging.

In order to recruit research participants, a purposive sampling approach was employed. The use of
purposive sampling resulted in a non-probabilistic sample, meaning that the selected participants
were not representative of the entire targeted population (Thomas, 2022). The following criteria

were used to choose the study sample:

e Participants specialize in particular areas of software development, such as web
development or mobile app development.
e Participants engaged in SO, asking and answering questions, and contributing to the
community.
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e Participants with different degrees of experience, such as junior, mid-level, and senior
developers. This might provide light on various viewpoints and experiences in the industry.
e Participants have various racial and ethnic backgrounds, technological proficiency levels,

and software development backgrounds.

The recruitment process commenced by selecting user profiles on the SO platform that met the
established selection criteria and acquiring their contact information. Additionally, more
participants using the SO platform were contacted by utilizing the personal and professional
network of contacts of the selected participants within the software development field. LinkedIn
profiles and groups were explored to identify potential participants. A research announcement was
published (Appendix 3), explicitly stating the search for software developers who actively use SO
and are willing to voluntarily participate in the semi-structure interview.

Subsequently, participants who fulfilled the basic criteria were contacted through LinkedIn.
Invitations to participate in the study were sent via email, wherein the purpose and significance of
the study were explained, emphasizing the importance of the participants' involvement. The email
included details about the usage of the collected data. Participants were provided with the consent
form, ensuring they had the necessary information to make an informed decision regarding their

participation.
5.2.1 Participants of the study

The study involved a total of eight participants, each hailing from distinct regions worldwide,
namely Ukraine, Argentina, India, Pakistan, and Sweden. Presently employed as software
developers, all participants fall within the age range of 30 to 40. The gender distribution among

participants is diverse, encompassing both male and female individuals.

5.2.2 Setting of the interview

The interviews took place during June and July 2023. Given the global dispersion of SO
participants, the interviews were facilitated using the Zoom video conferencing platform. Zoom
enables real-time connectivity and provides the option to record meetings (Archibald et al., 2019).
Each interview had an approximate duration of 30 minutes. Prior to the interviews, all participants

willingly signed the consent form, granting permission for the sessions to be recorded. The
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interviews commenced with a concise introduction to the research study, followed by the

exploration of the interview questions.
9.3 Data collection

To address the research questions, the data gathered from the semi-structured interviews is utilized.
As mentioned earlier, participants were asked to provide consent before taking part in the research
study. Once the consent forms were signed, participants received a Zoom link for the interviews.
The Zoom video application was used to conduct and record all of the interviews for this study.
These interviews were recorded to preserve the data, ensuring accessibility for analysis and
accuracy verification at any point. To transcribe the data, | utilized otter.ai software, which
generates meeting notes and transcribes saved Zoom interviews. Transcriptions offer precise, text-
based data extracted from the interviews, facilitating easier data analysis and reflection based on
the interviewees' perspectives. This process contributes to a smooth progression in addressing the
research questions. To guarantee accuracy, a comparison between the interview recordings and the
transcriptions was conducted to identify and rectify any errors generated by the software. This
meticulous step was crucial to prevent potential inaccuracies that could alter the entire context of

the data and lead to misinterpretation.
5.4 Validity of the chosen method

To ensure the reliability of the selected method, the interview guides were crafted in alignment
with the research questions. Throughout the interviews, | took the initiative to reiterate participants'
statements, ensuring their points were accurately comprehended. For enhanced credibility, the
transcripts derived from the interviews underwent a thorough cross-verification with the recorded
conversations, guaranteeing alignment with the participants' actual statements. Additionally, after
reviewing the recordings, | conducted necessary spelling corrections on the transcribed texts to
preempt any potential issues in interpreting the interviews at a later stage. This meticulous process

contributes to the overall validity and trustworthiness of the study's findings.
5.5 The interview Guide

An interview guide was developed as part of this study (Appendix 2). This interview guide was

created to help the interviewer and serve as a helpful reminder of the study's goals and major
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themes during the interviews. It was developed so that neither the interviewer nor the respondent
will be subjected to any restrictions, allowing for a flexible and open examination of the issues
(Thomas, 2013). The interview guide made it possible for the process to be more focused on topics
that both the interviewer and the respondent found interesting. The interview guideline is
organized around our three main research questions. Before conducting the interviews, the

interview guide was also reviewed by the supervisor.
9.6 Ethical consideration and users’ privacy

Informed consent is a condition in which participants are presented with sufficient information
about the research, have the ability to grasp that information, and have the choice to choose
whether or not to participate in the research (Walker, 2007). Obtaining informed consent involves
ensuring that participants receive comprehensive information regarding potential benefits and risks
associated with the research in order to respect their autonomy.

Throughout the research procedure, ethical considerations were prioritized. An informed consent
form was given to each research participant, outlining the goal of the study, their voluntary
involvement, and the use of their data for research reasons. They were thoroughly informed and
made aware of their rights and the consequences of their participation in the study.

Certain precautions were made to preserve the privacy of the interview participants, such as:

e Participants were given the opportunity to provide informed consent. The consent form
was created using Google Forms, and it detailed the purpose of the study, how the data
would be used, and how participants' privacy would be maintained.

e The identities of the participants were coded to protect their anonymity and privacy.

e The information gathered through semi-structured interviews was recorded and coded, and

only the researcher had complete access to the information.

Before starting the interviews, all interviewees gave explicit consent to record their voices for data
analysis. A consent form was sent out to each respondent (Appendix 1). Respecting participants’

privacy and obtaining their consent was a critical component of the research procedure.
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5.7 Data analysis

To conduct the analysis of the semi-structured interview results, thematic analysis was considered
the best approach. Thematic analysis is an analytical approach that aids in the identification of
"themes" or patterns within the dataset. It also enables the description and interpretation of the
genuine significance and implications of the data. It is well known that many qualitative research
methods incorporate thematic analysis (Smith & Sparkes, 2016).

The six-step thematic analysis methodology by Braun & Clarke (2006) was employed during the
quantitative data analysis phase. To ensure a thorough and robust analysis of the quantitative data,

the six steps in this method were carefully followed:

e Familiarizing yourself with the data - This step is getting completely absorbed in the
information, for as by repeatedly reading documents or transcriptions of interviews.

e Generating initial codes - Coding and organizing the codes should be done for each
interesting feature in the data set.

e Searching for themes - Organize codes into interesting themes.

e Reviewing themes - This step involves reviewing and refining the identified themes.

e Defining and naming themes - Each theme should be given a clear meaning and a name
that effectively captures its essence.

e Producing the report - Writing the research report is the last stage.

With the help of this technique, data was analyzed in a methodical manner, recurring patterns were

identified, and useful conclusions were drawn from the data.

Familiarizing with and Transcribing the Interviews

The decision was made to transcribe the interviews in order to facilitate their use in the thematic
analysis. Furthermore, transcription has the additional goal of familiarizing the researcher with the
data (Braun & Clarke, 2006). The interviews were transcribed using the Al-based software Otter
(https://otter.aif), which proved very effective. In the initial transcription, however, some errors
occurred due to variations in speaking accents and unclear words. All transcriptions were cross-
checked with the original audio recordings to ensure accuracy. Interviews were conducted in

English only.
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After transcribing all interviews, the transcriptions were thoroughly examined and checked
multiple times in order to become familiar with the data. By using this iterative method, I gained
a better understanding of the content, appreciated the intricacies of the responses, and gained better
insights into the participants' perspectives.

Coding the Data

Microsoft Word was used as the major tool for manually coding the qualitative data during the
data analysis phase. Transcriptions were reviewed and checked using this familiar word-
processing program, carefully picking and highlighting specific text portions that were relevant to
the research objectives. Each selected section was then allocated separate colors or tags to reflect
different codes, effectively categorizing the data.

Due to the exploratory nature of the study, an inductive coding approach for qualitative research
was opted for the analysis. Inductive coding in qualitative research, characterized by its bottom-
up methodology helps understand patterns and themes evolving from the data. Inductive coding
contrasts with deductive coding which majorly works for the predetermined hypotheses testing
and theory drive approach.

A complete coding key was generated that documented the meaning of each code used to ensure
uniformity and clarity throughout the process. This method also made it easier to manage and
examine the coded data, assuring correctness and simplifying the detection of emergent themes

and trends.

Searching for Themes - Reviewing Themes - Naming themes

Through a detailed examination of the interview transcripts, qualitative data was carefully coded
for patterns and concepts. Afterward, these codes were grouped into potential themes to form a
structured analysis framework. Following that, an intensive evaluation and refinement process,
analyzing the themes in relation to the coded data was initiated. Through this process of iteration,
the themes were adapted to represent the points of view and experiences of the participants.
Throughout the analysis, data was reviewed and examined multiple times, and cross-referencing
with the emerging themes to guarantee a comprehensive understanding of the dataset's
complexities was done. Codes and themes were written multiple times framing in different

scenarios and understandings until the best description of the data was produced.
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Table 1: Themes and Codes

Themes

Codes

User Engagement and Motivation

Learning Dynamics within SO
Criteria for Trustworthiness

Professional and Personal Impacts of

Participation
Integration of Al Tools in Development

Processes

Community Integration and Identity

Learning Through Participation

The Art of Question Formulation on SO

6. Findings

extrinsic motivation reputation building,
personal growth, Active participation
knowledge sharing, Specific use cases
problem-solving, knowledge seeking,
expertise sharing, learning by teaching

source credibility, community endorsement,
personal verification

professional development, solution
effectiveness, workflow integration, peer
recognition

use cases for ChatGPT, comparison with SO,

limitations and challenges

newcomer integration, identity development,
community support, mentorship, peer learning,
expert contributions, feedback culture
Learning Trajectories, Community Support
and Feedback

Clarity of Question, Use of Code Blocks and
Markdown, Inclusion of Images and Visuals,
Completeness of Descriptions, Relevance of

Tags, Feedback and Follow-up

In this section, the findings of the study through the semi-structured Interviews method data

analysis and employing different approaches will be furnished. The findings are presented on the
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basis of four research questions, where the RQs were about certain aspects of SO like, problem-

solving, reliance, and impact of question structure.
6.1 User Engagement and Motivation

The theme of User Engagement and Motivation offers profound insights into the dynamics of
software developers' participation in SO, viewed through the lens of Lave and Wenger's
Community of Practice and Socially Situated Learning. This theme encapsulates various
motivational factors, such as extrinsic motivation, reputation building, personal growth,
knowledge sharing, and engaging in specific use cases, which collectively foster a vibrant learning

ecosystem.

Extrinsic Motivation and Reputation Building
Reflecting the CoP concept of mutual engagement, developers are motivated by both the external
rewards system and the opportunity to build a reputable identity within the community. This dual
motivation underscores the joint enterprise of the SO community, where striving for reputation
points transcends into a collective pursuit of knowledge sharing and problem-solving. One
interviewee says :
"When | provide correct answers to someone's question in return | also get points which
helped to build my own profile on SO, | earning points which helped me to get bades and
build a reputation on SO, which also means next time people will trust on my answers, |

really like the reputation system of SO" (Interviewee 2)

Active participation and Knowledge Sharing

One of the important and basic elements of socially situated learning by Lave & Wenger (1991) is
a mutual exchange of knowledge in the community. On SO software developer not only tried to
solve their problems but guided each other in detail about how they can solve that problem.

This process also aligns with the idea of LPP presented by Lave & Wenger (1991) in which they
suggested that that individuals learn by actively engaging in the COPs and gradually moving from
the periphery to more central roles.

One of the participants expresss their opinions about SO in which they sys:
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"Answering questions on SO usually helps me with my own knowledge. Most of the time |
find myself exploring the problem further than I had planned. My personal opinion is that
when | am solving someone else problem I also teach myself about that issue, sometime |
explore or learn something new in this process that I hadn’t expected, and I think that this
process improves my coding skills and problem-solving technique with time and now | feel
bit confident™ (Interviewee 3)

This statement illustrates the intertwined nature of learning and identity formation within the CoP,

highlighting how participation in SO facilitates both individual growth and community

development.

Specific Use Cases
Developers' engagement with SO for solving unique challenges illustrates the shared repertoire of
the community, enriching the collective knowledge base with diverse problem-solving strategies.
This engagement reflects the joint enterprise of the community, as developers navigate their
individual learning trajectories while contributing to the community's collective wisdom. One
participant shared:
“Whenever I hit a roadblock with a tricky bug or need a quick way to implement a new
feature, SO is my go-to. Just last week, | was struggling with an API integration, and |
found a post on SO that not only solved my issue but also explained why my original
approach wasn't working. It's these kinds of specific, real-world problems and solutions
that make SO invaluable to my work.” (Interviewee 4)
One participant shared the direct impact of SO on their workflow:
"The majority of the time when | have a problem or issue related to my coding, | search on
Google or use SO search. | found that someone had already faced the same issue, and
other community members posted the answer. Most of the time, the issue is resolved, and |
just copy that code, and it usually works." (Interviewee 7)
Another echoes this sentiment, highlighting the platform's role in avoiding redundancy:
"I can find already posted solutions on SO as they have a big database of already posted
questions. So many times | found what | needed, so I don 't need to ask again or create a

duplicate question.” (Interviewee 1)
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Community as a Learning and Problem-Solving Resource is further emphasized by another
developer's experience:

"l find a lot of similar problems that other developers are facing, and they ask for a

solution on SO. The provided solutions also help me to solve my issues.” (Interviewee 1)
The motivations driving developers' participation in SO are emblematic of the core principles of
Communities of Practice and Socially Situated Learning. The findings illuminate how SO
functions as a Community of Practice, with developers engaging in mutual engagement, shared
repertoire, and a joint enterprise that facilitates their journey from peripheral participation to
becoming core members of the community. This dynamic underscores the significance of SO not
only as a platform for problem-solving but also a critical space for situated learning and
professional identity development within the software development domain. This theme directly
addresses the first research question.
How do software developers describe their use of Stack Overflow for solving software
development problems?
It highlights that the use of SO is not merely transactional but is deeply intertwined with
developers' motivations for personal and professional development, community engagement, and
problem-solving. The diverse motivations for using SO elucidate the multifaceted role the platform
plays in software development, ranging from a resource for specific problem-solving to a means

of professional growth and community participation.
6.2 Learning Dynamics within SO

To delve deeper into the theme "Learning Dynamics within SO," it's important to weave in the
perspectives of participants for each identified code, namely problem-solving, knowledge seeking,
expertise sharing, and learning through teaching. By doing so, the analysis gains richness and
vividly showcases how these activities are essential to the learning processes on SO. This
exploration is framed by the concepts of Community of Practice and Socially Situated Learning,
highlighting how these theoretical underpinnings support the interactive and communal learning

experiences on the platform.
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Problem-Solving

SO is an important tool for a software developer to solve their immediate problem and most of the

time SO is the first place where they search for the solution.

One interviewee highlights this:
"When 1 face a bug in my code or something like a complex coding issue, SO is the first
place where | search for my problem. On SO there is a wide range of solutions, and | can
usually find a fix that | can adapt to my situation.” (Interviewee 8)

This statement highlights SO significant role in the day-to-day activities of developers, illustrating

the collaborative effort within the community to tackle shared problems.

Knowledge Seeking

The search for knowledge beyond the immediate problem-solving demands is an important part of

involvement with SO. One interviewee expressed his point:
" Sometimes when I don’t have a problem still I explore SO related to fronend issues to see
what others have posted question and their answers. For me it’s a learning process |
always end up learning something new." (Interviewee 1)

This curiosity-driven participation exemplifies the community's shared repertoire of learning

resources and experiences, which encourages a culture of lifelong learning.

Expertise Sharing

Many software developers like to share their own knowledge and expertise to help other

developers solve their problems. One participant highlighted this:
“Helping someone out with my own knowledge is a real sense of satisfaction. | become
really happy when my answer solves someone's problem and | believe that I am not only
helping that person but also adding collective knowledge to the community which may help
someone else next time. ” (Interviewee 3)

This reflects the mutual engagement aspect of CoP, where the act of sharing expertise reinforces

the community's collaborative learning environment.
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Learning by Teaching
The act of teaching or explaining concepts to others is recognized as a powerful learning tool in
itself. A developer noted,
"When I have to break down complex answers to explain to them how to solve this problem,
it makes me see the topic differently. I usually end up understanding it better myself. What
| think that I learned more when | try to explain to someone else™ (Interviewee 5)
The above statement of the participant highlights another important concept of Lave & Wenger
(1991) LPP where teaching others not only enriches the community's collective knowledge but
also enhances the teacher's personal comprehension and involvement.
Narratives from SO users clearly reflect Lave and Wenger's theories on COPs
and Socially Situated Learning. These stories describe users' experiences with problem-solving,
knowledge-seeking, expertise-sharing, and learning through teaching.
By means of these various learning dynamics, SO exceeds its function as a simple Q&A site and
establishes itself as a fundamental component of the ongoing education and career advancement

of software developers.
6.3 Criteria for Trustworthiness

Our next theme is "Criteria for Trustworthiness™ This theme helps to explore the factors that
software developers consider when evaluating the reliability and Trustworthiness of information
on SO. This theme directly relates to our second research question.

How do software developers reflect on the trustworthiness of information obtained from Stack
Overflow?

This theme will explain how software developers evaluate and determine the trustworthiness of

contributions within the platform.

Source Credibility
The credibility of the source is one of the important factor for software developers when they are
assessing the trustworthiness of information. One particpant meantiond:
"On SO reputation of the member is really important | usually trust those answers that are
provided by reputation users or at least they have a previous background of answering

questions and providing good solutions.” (Interviewee 2)
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Our participant statement highlights the important part of CoP where Wenger (1998) states that

members earn credibility through sustained, valuable participation.

Community Endorsement
One of the other factors that software developers consider when they trying to evaluate is
endorsements from the community, these are different kinds such as upvotes, accepted answers,
and positive comments these factors serve an important role in trustworthiness.
"When | see an answer with a lot of upvotes or marked as the accepted answer, it gives me
confidence that the solution is effective and trusted.” (Interviewee 7)
This collective validation aligns with the concept of the joint enterprise, where community

consensus helps to affirm the value and reliability of shared knowledge.

Personal Verification
Despite the importance of source credibility and community endorsement, personal verification
remains a critical step for developers.
"for code verification | usually do my own verification, | first that code in my test
environment, and if it works fine then | move it to my project, it doesn't matter answer
comes from someone who has highly rated answers. Personal verification of the code is
more important that what | think." (Interviewee 8)
Our one participant explained the personal verification of the code. The personal verification
process is emblematic of Socially Situated Learning, where developers not only rely on community
wisdom but also engage in hands-on experimentation to confirm applicability.
This process of assessing the credibility and the trustworthiness of source code on SO, Personal
verification, and community endorsements demonstrate the process of validating the knowledge
within the SO community. This process highlights that developers take a balance between both
individual verification and community endorsements which is embodying the principles of
Socially Situated Learning and CoP.
Trustworthiness of the shared knowledge is the key element in CoP as it is built on the collective
credibility established through ongoing engagement also these statements directly address how

developers reflect on the trustworthiness of information obtained from SO.
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6.4 Professional and Personal Impacts of Participation

The next theme is "Professional and Personal Impacts of Participation” In this theme | explored
how our participants' professional and personal development is affected by their participation in
SO.

This theme addresses the broader impacts of engaging with the platform, reflecting on the codes
of professional development, solution effectiveness, workflow integration, and peer recognition.

I will also link these insights to the CoP and Socially Situated Learning frameworks, and show

their relevance to understanding the multifaceted benefits of participation in SO.

Professional Development
Active involvement on SO helps software developers to build their professional development.
Development used SO to acquire new professional development skills and used SO to stay updated
with the latest technologies and improved the software development problem-solving skills. One
participant stated,
"I am a freelancer and | work from home, so | am sitting alone when | get any error in my
code | used DO to search for a solution. I am frontend developer and | gained much
knowledge about the uses of CSS classes and JavaScript functions, which improved my
work and provided knowledge to solve future mistakes." (Interviewee 2)
This encapsulates the CoP's essence, where the platform acts as a continuous learning environment,

aiding in the accumulation of domain-specific knowledge and skills.

Solution Effectiveness

The effectiveness of solutions found on SO is a testament to the platform’s reliability. As one

developer put it,
" The majority of the time when | have a problem or issue related to my coding, | use SO
search... most of the time the issue is resolved, and | just copy that code, and it usually
works." (Interviewee 4)

This reflects the joint enterprise of the community in creating a repository of effective solutions

that cater to a wide array of development challenges.
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Workflow Integration

SO's integration into developers' workflows enhances productivity and solution-seeking

efficiency. A participant shared,
"Yes. In many issues, | got help from SO. | found many solutions for my programming
error. If not daily but very often I use SO. Basically, it's integrated into my professional
life for many years," (Interviewee 6)

illustrating how the platform becomes an essential part of the daily professional routine,

embodying the shared repertoire of the CoP.

Peer Recognition
The desire for and appreciation of peer recognition on SO motivates developers to contribute
quality content.
"I used to ask questions on SO and receive answers from other community members and
also participate when I know that answer or if an answer is already correct, | upvote that.”
(Interviewee 5)
This reflects the mutual engagement within the community, where recognition serves as both a
reward and a motivator for continued contribution and engagement.
The professional and personal impacts of participating in SO underscore the platform’s role as a
vibrant Community of Practice that supports Socially Situated Learning. Through problem-
solving, knowledge exchange, and the cultivation of professional identities, developers navigate
their learning trajectories within this community. This theme directly responds to the
considerations of how SO influences software developers' professional lives, highlighting the

extensive and nuanced benefits of community participation.
6.5 Community Integration and Identity

For the theme "Community Integration and Identity,” | will examine how the elements of
newcomer integration, identity development, community support, mentorship, peer learning,
expert contributions, and feedback culture are manifested within SO. This analysis will be tethered
to Lave and Wenger's theories of Community of Practice (CoP) and Socially Situated Learning,
highlighting the role of SO in fostering a supportive, knowledge-sharing community. | will also

attempt to align this theme with the research questions, particularly focusing on how SO supports
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software developers in solving problems and facilitates their professional and personal growth,
utilizing your participants' insights where applicable.

The "Community Integration and Identity"” theme delves into how SO serves as a critical space for
software developers to not only solve technical problems but also to develop a sense of belonging
and identity within the professional community. This theme reflects the principles of CoP and
Socially Situated Learning by highlighting the processes through which developers transition from
newcomers to established members, gain recognition, and contribute to the collective wisdom of

the community.

Newcomer Integration

The journey of newcomers into the SO community often begins with seeking solutions to specific

problems. One participant shared,
"At the start of my career whenever | go to SO to ask any questions, | find my answer and
| copy that code. Sometimes it may need some tweaks... So it saves time, and most of the
time they save us at our job." (Interviewee 7)

This illustrates the initial phase of legitimate peripheral participation, where newcomers learn the

norms and practices of the community through observation and direct engagement.

Identity Development
As developers become more involved in SO, they undergo a process of identity development,
transitioning from asking questions to answering them.
"If I find any question related to my domain and it is unanswered and I know the solution,
I usually answer that... sometimes comment and sometimes upvote,” (Interviewee 1)
reflects the growth of individual identity within the CoP, highlighting the evolving role from

learner to contributor.

Community Support and Mentorship
The support and guidance offered by more experienced members play a crucial role in the
integration of newcomers. A participant's experience underscores the value of mentorship:

"l am trying to give answers to the questions people share in the community related to

PHP. | tried to give the right solutions... If I help someone today, the next day someone will
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help me, and this is what's happening on SO to help each other and grow as a community."
(Interviewee 3)
This embodies the mutual engagement and shared repertoire of the community, where mentorship

and support reinforce the collective learning environment.

Peer Learning and Expert Contributions
SO facilitates peer learning through the exchange of expert contributions, where developers can
learn from each other's experiences and solutions.
"Mostly, I rely on SO because it's a trusted platform where many Senior Developers are
available, and they help with the solution for the particular problem." (Interviewee 6)
a developer stated, emphasizing the impact of expert contributions on learning and problem-

solving.

Feedback Culture

Feedback from peers, through comments, upvotes, and downvotes, is integral to the learning

process on SO. It not only validates solutions but also encourages reflection and improvement.
"There are usually multiple answers and feedback for the same question, also other
developers who know the answers give their responses by upvote to the answer, so it gives
you some more information about your error or problem, and it’s a process of learning."
(Interviewee 8)

highlights the role of feedback in fostering a culture of continuous learning and improvement.

This theme aligns closely with the CoP and Socially Situated Learning frameworks, showcasing

how SO supports the development of professional identities, facilitates the integration of

newcomers, and cultivates a rich culture of mentorship, peer learning, and feedback.
6.6 Learning Through Participation

The next theme is "Learning Through Participation™ which highlights the crucial role of active
involvement in SO to help software developer develop their learning and professional

development.
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Participation in SO not only involves finding problem solutions and providing answers to questions
but also contributing to the collective knowledge pool, providing feedback and receiving feedback
on questions, and supporting fellow community members.

This theme resonates with the CoP and Socially Situated Learning by showcasing the platform as
a dynamic learning environment. This theme "Learning Through Participation”, is in line with
Lave and Wenger's CoP and Socially Situated Learning frameworks It includes codes such as

Learning Trajectories, Community Support, and Feedback.

Learning Trajectories

The learning trajectories for software developers on SO often reflect the diversity, moving from

inexperienced users who looking for help with their programming issues to experienced developers

who contribute to the community and provide solutions.

A participant reflected this opinion,
"l remember At the start of my career as a developer | used SO a lot to find solutions and
at that time there were no Al tools like ChatGPT so, SO Was the only source of finding the
right solution. And now after 5 years of development experience, | usually provide answers
to questions on SO what in my domain to solve other developers' problems."” (Interviewee
4)

This comment from the participant describes the main idea of legitimate peripheral participation,

where an individual gradually becomes more involved in the CoP adds their own knowledge to

the community, and gradually becomes an expert in their domain.

Community Support and Feedback

The role of community support and feedback is very important in facilitating learning trajectories.

One participant says:
"l am a backend developer and when | have any issue related to my code is usually search
on Google and 1 find topics related to my problem on SO. Often, I’ll see a range of answers
that not only address my solution but some other developers also offer alternative
approaches. It's this diversity in solutions and the opportunity to engage with them that has

sharpened my skills and broadened my perspective." (Interviewee 2)
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This illustrates the mutual engagement and the value of shared repertoire in the learning process,
where feedback from the community not only helps in refining solutions but also in reinforcing
learning.

This active participation in the community through asking questions, providing answers, and
interacting with feedback embodies the social nature of learning as envisioned by Lave and
Wenger. It directly addresses the research question by highlighting the multifaceted role of SO not
just as a problem-solving tool but as a critical environment for learning and growth.

This analysis of the "Learning Through Participation” theme, enriched with participant quotes,
underscores the integral role of SO in fostering a learning community where developers can follow
personalized learning trajectories supported by community engagement. It highlights how SO
serves as a live CoP, facilitating Socially Situated Learning through the interactive processes of

seeking help, offering assistance, and engaging with the collective wisdom of the community.
6.7  The Art of Question Formulation on SO

For the theme "The Art of Question Formulation on SO," I will delve into how effective question
formulation is crucial for eliciting high-quality answers, this theme directly addressing our third
RQ: What considerations do software developers have regarding the relationship between
the formulation of questions on Stack Overflow (e.g., use of code blocks, images, and
markdown) and the quality of received answers?

This theme would help us to explore the details of crafting questions on SO which help developers
to maximize the quality of answers received from another developer, reflecting the important role
of precise and clear communication in facilitating knowledge exchange within the community like
SO.

Clarity of Question
Clear and concise questions are foundational to receiving targeted and effective answers. A
participant emphasized the importance of clarity, stating,
“You must define the hashtag keywords as PHP, and WordPress if you want the specific
community to respond to your question. If you check SO many questions with detailed

information like images source code and tags, etc., are resolved” (Interviewee 7)
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This highlights the mutual engagement within the CoP, where clear communication ensures that

inquiries are properly understood and addressed.

Use of Code Blocks and Markdown

Effective use of formatting tools, such as code blocks and markdown, significantly enhances the

readability and comprehension of questions.
"l usually put tags, like PHP, WordPress, etc., and if required, | upload images of errors
and sometimes | also upload source code for others to better understand my question,”
(Interviewee 5)

shared a developer. This practice demonstrates the shared repertoire of the community, where

standardized formatting aids in the efficient sharing of knowledge.

Inclusion of Images and Visuals
Incorporating visuals can bridge the gap between what's written and what's intended, providing
clearer context to the problem at hand. A participant mentioned,
"It is important, that if you want to receive the right answers, then you need to write good
questions, and you will get the right answer from the community.” (Interviewee 3)
This underscores the importance of joint enterprise in ensuring questions are comprehensive and

accessible, facilitating effective solutions.

Completeness of Descriptions
The thoroughness of a question's description plays a critical role in the quality of answers. Detailed
descriptions allow responders to grasp the issue fully, leading to more accurate and helpful
solutions.
"If you write an improper question on SO, then for sure, you will receive either no response
or maybe some wrong answers," (Interviewee 2)
reflects the legitimate peripheral participation, emphasizing the evolution of question-asking skills
as contributors engage more deeply with the community's norms.
This theme “The Art of Question Formulation on SO”, with its main focus on the creation of
questions on SO, directly addresses RQ3 by highlighting how these elements, clarity,

completeness, and presentation of questions impact the quality of responses you receive on SO. It
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highlights the CoP and Socially Situated Learning principles in action, showcasing how the
community collaboratively upholds standards of communication that facilitate learning and
problem-solving.

This process of creating well-posed questions and engaging with the responses not only helps
software developers in immediate problem resolution but also contributes to the ongoing
development of individual and collective expertise within the software development CoP.

By examining "The Art of Question Formulation on SO," | elucidate the critical connection
between question quality and the elicitation of high-quality answers, highlighting the communal

and individual learning processes facilitated by SO.
6.8 Integration of Al Tools in Development Processes

For the theme "Integration of Al Tools in Development Processes,” focusing specifically on the
utilization of ChatGPT in the software development process, | will explore how software
developers leverage Al tools like ChatGPT alongside traditional platforms like SO. This theme is
directly aligned with RQ4 and will be discussed through the lens of CoP and Socially Situated

Learning, incorporating insights from your participants where relevant.

Use Cases for ChatGPT
ChatGPT, with its advanced natural language processing capabilities, serves as a powerful
complement to traditional resources. Developers are finding unique applications for ChatGPT,
from generating code snippets to explaining complex concepts in simple terms. A participant
shared,
"Yes, nowadays it is making our life easy and saving our time and effort by giving us
responses quickly and efficiently...But one drawback is that ChatGPT has only data till
2021." (Interviewee 2)
This quote highlights ChatGPT's ability to rapidly provide solutions while also noting its

limitations in terms of data currency.
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Comparison with SO
Unlike ChatGPT, SO is built upon the collective expertise of actual developers from around the
world, offering a repository of solutions that have been tested, validated, and improved upon
through community feedback.
"Like most of the software developers, | also rely on SO. They have a big community, old
data, plus trusted data because many old programming issues are resolved there...,"
(Interviewee 1)
remarked a participant. This underscores the value of human experience and community validation
that SO brings, which is especially crucial for nuanced or context-specific problems.
The contrast between ChatGPT's Al-driven responses and SO's community-curated solutions
highlights a complementary relationship. ChatGPT offers immediate, broad-spectrum assistance,
making it an invaluable tool for quick insights and generating ideas. However, SO provides depth,
nuance, and assurance that comes from solutions being vetted by a vast community of experienced
developers. One of the participants shared,
“I find myself alternating between ChatGPT and SO depending on the complexity and
nature of the problem at hand. For quick syntax references or generic programming
concepts, ChatGPT is like having an immediate coding buddy. But for those intricate issues
where context and experience play a huge role, SO's discussions and community feedback

are irreplaceable.” (Interviewee 5)

Limitations and Challenges

Despite the advantages, developers also recognize the limitations of Al tools.
"One drawback is that ChatGPT has only data till 2021... For example, if some
programming language is developed in 2023 then ChatGPT will not be able to help you™
(Interviewee 6)

a participant explained, highlighting the importance of mutual engagement in continuously

updating and sharing current knowledge within communities like SO.

Although these Al tools are so powerful in terms of their speed, fast response, and breadth of

knowledge they may not match the depth of insights available on SO.

One of the participants responded says:
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"But overall ChatGPT is good to use in software development and | am using it regularly
for my day-to-day tasks besides SO, as I think that SO are real humans and they may have
some more knowledge about development issues, sometimes is not only code errors it’s can
be development environment issues."” (Interviewee 8)

a participant concluded, acknowledging the utility of ChatGPT within its limitations.

This exploration of the integration of Al tools like ChatGPT in the development process, in

comparison and conjunction with SO, directly addresses

RQ4 How do software developers describe their utilization of ChatGPT in the software

development process?

It highlights that software developers are now using these different resources to improve their

problem-solving skills, and productivity.

7. Discussion

7.1 Introduction to the Discussion

This discussion aims to explore the nuanced relationships between software developers'
interactions within SO, the integration of Al tools like ChatGPT in the software development
process, and the theoretical constructs of Communities of Practice (CoP) and Socially Situated
Learning. Grounded in the rich data obtained through thematic analysis, this section seeks to
interpret the findings in light of Lave and Wenger's framework, while engaging with contemporary
literature in the field of software development and online learning communities. Our research
questions guided an inquiry into the motivations, trust mechanisms, learning dynamics, and
professional and personal impacts stemming from participation in SO, as well as the burgeoning
role of Al tools in shaping these experiences. Through a meticulous examination of the themes
uncovered in our analysis, | delve into the complexities of how developers describe their use of
SO for problem-solving, assess the trustworthiness of the information obtained, and articulate the
significance of question formulation on the quality of received answers. Furthermore, | explore
developers' reflections on utilizing ChatGPT within their software development practices,
shedding light on the integration of traditional and Al-facilitated forms of knowledge exchange

and learning within the software development domain.
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7.2 Interpretation and Integration of Findings with Theory

User Engagement and Motivation

The findings regarding user engagement and motivation on SO resonate with Lave and Wenger's
concept of mutual engagement within Communities of Practice (CoP). Participants expressed a
variety of motivations, including extrinsic rewards, reputation building, personal growth, and
knowledge sharing, underscoring the platform's role not just as a problem-solving tool but as a
vibrant learning ecosystem. This aligns with the CoP principle that learning is inherently a social
process, where engagement and motivation are key drivers for participation and identity formation
within the community. Notably, the dual motivation of reputation and learning suggests a complex
interplay between personal and communal benefits, echoing Wenger's (1998) assertion that
identity in practice is defined by participation. The dual emphasis on reputation and learning
reflects the CoP principle that participation is not only about solving immediate problems but also
about contributing to the community's collective knowledge and building one's identity within that
community. This observation extends the understanding of online communities as spaces for
Socially Situated Learning, where the pursuit of personal and communal goals drives engagement
(Dabbagh & Kitsantas, 2012).

Learning Dynamics within SO

The dynamics of problem-solving, knowledge seeking, expertise sharing, and learning by teaching
within SO epitomize the theory of Socially Situated Learning and the operationalization of CoP.
The platform facilitates a transition from peripheral to central participation, allowing users to
navigate their learning trajectories through active engagement. This supports Wenger (1998)
concept of learning as participation, where the community's practices offer a rich context for
acquiring new knowledge and skills. The iterative process of asking, answering, and refining
questions fosters an environment of continuous learning and reflection, central to the CoP
framework. The findings resonate with recent discussions on the importance of interaction and
collaboration in online learning environments (Dabbagh & Kitsantas, 2012), emphasizing SO's

unique position as a digital CoP.
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Criteria for Trustworthiness

The evaluation of information trustworthiness on SO through source credibility, community
endorsement, and personal verification reflects the joint enterprise of the CoP. This tripartite
approach to establishing trust mirrors the community's shared norms and values, where reputation
and peer validation are key to maintaining the integrity and reliability of the knowledge base. This
practice aligns with Socially Situated Learning, emphasizing the role of the community in
mediating and validating learning content.

This practice of critical engagement with community knowledge, emphasized in our findings,
aligns with the theoretical perspectives on credibility and trust in online environments proposed
by Metzger & Flanagin (2013), highlighting the sophisticated interplay between individual

judgment and collective wisdom in digital CoPs.

Professional and Personal Impacts of Participation

The impacts of participation in SO on professional growth and identity development underscore
the transformative potential of CoPs. This dual impact supports Wenger (1998) assertion that
identity in practice is not only about acquiring skills but also about becoming a certain person
within the community. This extends the literature on identity formation and professional growth
within professional communities (Wenger, 1998), highlighting the significant role of digital
platforms like SO in facilitating both knowledge exchange and identity development within the
software development domain.

This insight has significant implications for the design of online learning environments, suggesting
that platforms that support both knowledge exchange and identity development can more

effectively foster professional growth.

Integration of Al Tools in Development Processes

The integration of Al tools, specifically ChatGPT, in the software development process, represents
an evolution of the CoP concept, suggesting the incorporation of Al as a 'participant’ in these
communities. This novel integration prompts a reconsideration of CoP boundaries and participant
definitions, challenging traditional notions of community membership and learning processes. The
complementary use of Al tools and human community interactions observed in our study aligns

with recent discussions on the potential and challenges of Al in education and professional
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development (Holmes et al., 2019) suggesting a synergistic approach to leveraging both Al and

human expertise in fostering learning within professional domains.

The Art of Question Formulation on SO

The theme of "The Art of Question Formulation on SO" underscores the critical role that clear,
well-structured questions play in eliciting high-quality answers, an aspect that directly impacts the
efficiency and effectiveness of the problem-solving process within this digital CoP. The
meticulous attention to clarity, use of code blocks, markdown, and inclusion of relevant images
and descriptions exemplify the shared repertoire of practices that define SO's community. This
finding resonates with the work of Treude et al. (2011), who explored how question formulation
affects the response quality on SO, emphasizing the importance of clarity and specificity in
facilitating effective knowledge exchange. The practice of crafting precise questions reflects the
joint enterprise of the community, aimed at optimizing the collective problem-solving process,
aligning with the concept of a shared repertoire within CoPs as described by Wenger (1998).
Moreover, the aspect of feedback and follow-up on questions highlights the dynamic, iterative
nature of learning within the community, embodying the CoP principle of mutual engagement (
Wenger, 1998). This iterative dialogue not only enhances the questioner's understanding but also
enriches the community's knowledge base, demonstrating the CoP's evolving nature. (Vasilescu et
al., 2014) highlight how these interactions contribute to a richer, more inclusive community
knowledge base, underpinning the importance of active participation and engagement in online
CoPs.

Community Integration and ldentity

The "Community Integration and ldentity” theme explores how software developers transition
from newcomers to established members within SO, emphasizing the platform's role in fostering
a sense of belonging and identity within the software development community. This transition,
facilitated by engagement in the community's practices, embodies the concept of legitimate
peripheral participation (Lave & Wenger, 1991), illustrating how individuals move from the
periphery of the community to more central, engaged roles through learning and participation. The
development of professional identity within SO underscores the intertwined nature of learning and

identity formation within CoPs (Wenger, 1998). As developers engage with the community, asking
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questions, providing answers, and receiving feedback, they not only acquire new knowledge but
also shape their professional identities. This process is reflective of the theory proposed by
Wenger-Trayner (2015), who emphasized identity as a pivotal element of participation in a CoP,
suggesting that learning is as much about becoming as it is about acquiring knowledge.

Moreover, the support and mentorship provided by more experienced community members
highlight the importance of social scaffolding in facilitating newcomer integration and learning
Vygotsky & Cole (1978). This aligns with research by (Bryant et al., 2005), which discusses how
mentorship and guidance within online communities like SO play a crucial role in the learning
process, facilitating newcomers' journeys from peripheral participation to becoming integral

members of the community.
7.3 Theoretical Implications

The findings of this study offer several theoretical implications, enriching and extending the
existing frameworks of CoP and Socially Situated Learning, and suggesting new avenues for
theoretical development.

This study reinforces and extends the theory of CoP by illustrating how SO functions as a dynamic
and effective community for software developers. The transition from peripheral participation to
central roles, as evidenced by the movement from asking to answering questions, confirms Wenger
(1998) concept of Legitimate Peripheral Participation (LPP). This study further highlights the role
of reputation systems as a formal mechanism for reinforcing community engagement and mutual
learning, suggesting an extension of CoP dynamics in digital environments.

This research identifies a dual-layer trust mechanism community endorsement (upvotes, accepted
answers) and personal verification that extends the theoretical understanding of trust within CoPs.
This finding suggests that digital communities have developed sophisticated methods to ensure
information reliability, which could inform new theoretical models of trust in online and hybrid

learning environments.

49



7.4 Practical Implications

Our investigation into the dynamics of SO and the integration of ChatGPT in the software
development process reveals several practical implications that can inform both the design of

similar online platforms and the practice of software development itself.

For Online Platform Designers and Managers

Platform designers should consider mechanisms that balance extrinsic and intrinsic motivators to
enhance user engagement. Gamification elements, like reputation systems, combined with
opportunities for personal growth and community engagement, can foster a vibrant ecosystem
where users are motivated to participate actively. The importance of clear, well-structured
questions for receiving quality answers suggests that platforms could benefit from tools or
guidelines that assist users in formulating their queries. Features such as templates or prompts that
guide users in including relevant details, code blocks, and markdowns could improve the overall
quality of exchanges. Implementing features that highlight the credibility of information, such as
user reputation scores, answer ratings, and community endorsements, can help users more

effectively assess the trustworthiness of content.

For Software Developers and Professional Learners

Developers should be encouraged to engage with communities like SO not just as information
repositories but as spaces for continuous learning and professional development. Participation in
such communities can enhance problem-solving skills, keep developers updated on the latest
technologies, and contribute to their professional identity and growth. While community-endorsed
answers provide a measure of trustworthiness, developers should cultivate the practice of critically
evaluating and testing solutions within their own contexts, reinforcing the importance of personal

verification in learning and application.
7.5 Limitations and Future Research

Our study, while providing significant insights into the use of SO and ChatGPT in software
development, is subject to several limitations.
The focus on SO and ChatGPT may not capture the full spectrum of online resources and Al tools

utilized in the software development process. Future studies could broaden the scope to include
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other platforms and tools to gain a more comprehensive understanding of digital learning
ecosystems.

The participants in our study may not represent the entire software development community.
Further research should aim to include a more diverse sample in terms of geography, experience
level, and areas of expertise. While our thematic analysis offers deep insights into user experiences
and perceptions, the qualitative nature of our study limits the generalizability of the findings.
Quantitative research could complement this work by providing statistical validation of the
observed trends.

Furthermore, it is worth noting that the researcher is also a user of the site for several years before
conducting this research for the thesis. This prior experience may have provided major benefits
because of the familiarity with the platform's environment and could delve extensively into the
problems experienced by new users. However, it is critical to realize that this familiarity may have
contributed to bias, particularly in design selection and further analysis.

Building on the limitations identified, several avenues for future research emerge.

Quantitative Analysis: Employing quantitative methods to validate the themes identified in this
study could strengthen the evidence base for the practical implications and theoretical
contributions suggested.

Impact of Al on Learning and Collaboration: As Al tools continue to evolve, examining their
long-term impact on learning practices, collaboration, and community dynamics within software

development warrants further investigation.
7.6 Conclusion

This research embarked on an insightful exploration into the nuanced ways in which software
developers engage with SO to enhance their problem-solving abilities. Central to our investigation
was an understanding of how the quality of questions and answers (Q&As) on SO influences
developers' approaches to finding effective solutions to their development challenges. Our findings
reveal that SO serves not merely as a forum for troubleshooting but as a vital repository of
collective knowledge and experience, deeply integrated into developers' workflows and learning

processes.
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The analysis demonstrated that developers' reliance on SO is underpinned by the platform's ability
to facilitate rapid, targeted access to a wide array of solutions, fostering an environment of mutual
support and knowledge exchange. The quality of Q&As was found to be a critical factor in this
dynamic, with well-articulated questions and thoroughly vetted answers enhancing the utility of
SO as a resource for problem-solving.

Lave & Wenger (1991) Socially situated learning and Communities of Practice were among the
most applicable theories, whose implications were useful in addressing the study's objectives. The
socially situated learning theory aligns well with the findings of this research question. Throughout
the study, the socially situated learning theory was clear, stressing how knowledge acquisition on
SO occurs through social interactions, information sharing, and collaboration among the developer
community.

Moreover, our study ventured beyond the confines of SO to examine the burgeoning role of Al
tools, particularly ChatGPT, in the software development landscape. | discovered that while
developers value the immediacy and breadth of solutions provided by Al, these tools are
predominantly viewed as complementary to, rather than replacements for, the human-curated
wisdom of communities like SO. This highlights a symbiotic relationship between traditional
knowledge-sharing platforms and emerging Al technologies, offering developers a multifaceted
toolkit for addressing the complex challenges of modern software development.

In conclusion, our study underscores the critical role of SO and similar platforms in supporting the
problem-solving endeavors of software developers, facilitated by the quality of community-
generated content. As | navigate the evolving landscape of software development, the integration
of Al tools like ChatGPT offers new dimensions of support and efficiency. Embracing these
advancements, while nurturing the community spirit and collective intelligence of platforms like

SO, will be key to addressing the ever-complex challenges of software development.
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Appendices

Appendix 1: Informed consent Structured Interview

Informed Consent Form

Title: Examining the use of online discussion forum Stack Overflow
Principal Investigator : Hissam Khan Babar

Contact Information: hissambabar@hotmail.com , +46709966126
Introduction

You are invited to participate in a research study focused on exploring the experiences and
perspectives of software developers who actively use Stack Overflow for solving software
development problems. This study aims to gain insights into your experiences, challenges,
and the role of Stack Overflow in your software development practices.

Purpose of the Study

The purpose of this study is to gather valuable information to enhance our understanding
of the impact of Stack Overflow on software development problem-solving approaches,
and knowledge sharing within the developer community and how does the way a question
is formulated on Stack Overflow (e.g., use of code blocks, images, and markdown) impact
the quality of answers it receives.

Procedures of the Study

If you agree to participate, you will be scheduled for a semi-structured interview. The
interview will be conducted online using Zoom application through a video or audio call,
based on your preference and availability.

The interview will last approximately 30-40 minutes and will be audio-recorded for accurate
data collection, if you consent.

Confidentiality

Your participation in this study will be kept strictly confidential. All collected data will be
anonymized and stored securely. Only the research team will have access to the recorded
interviews and identifiable information. Your real name and personal details will not be
disclosed in any research publications or reports.

Voluntary Participation and Right to Withdraw

Participation in this study is entirely voluntary. You have the right to decline participation or
withdraw from the study at any time without penalty or explanation. Your decision will not
affect any current or future relationship with the researcher or the institution.

Contact Information:

If you have any questions, concerns, or require further clarification about the study, please
feel free to contact the researcher, Hissam Khan Babar, at hissambabar@hotmail.com /
+46709966126.

Consent

By participating in this study, you acknowledge that you have read and understood the
information provided in this consent form. You consent to voluntarily take part in the
interview, and you understand that your participation is entirely voluntary.

You always have the right to request information about what has been registered about
you and to comment on the processing of the data that has been collected by contacting
one of the contact persons below or the higher education institution’s personal data
ombudsman on dataskyddsombud@gu.se. Complaints that cannot be solved in dialogue
with the University of Gothenburg can be sent to the Swedish Authority for Privacy
Protection.

Logga in pa Google for att spara forloppet. Lds mer
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Appendix 2: Interview Guide

Information Technology and Learning

Interview Guide

Date:

Interviewer: Interviewee:

Interviewer Script

Introduction - Explanation of Project

First, | would like to thank all of you for participating today. My name is Hissam Khan Babar, and | am
student at University of Gothenburg Program “Information Technology and Learning”.  am an

evaluator.

The purpose of this interview is to gather valuable information to enhance our understanding of the
impact of Stack Overflow on software development problem-solving approaches, and knowledge
sharing within the developer community and how does the way a question is formulated on Stack
Overflow (e.g., use of code blocks, images, and markdown) impact the quality of answers it receives.
The interview will last approximately 30-40 minutes and will be audio-recorded for accurate data

collection . if you consent,

During the interview, we will be taking notes and recording our discussion. Only the transcriptionist
and | will hear the recording and any direct quotations used will be anonymous. Your participation is
voluntary. You can refuse to answer any question or withdraw at any time. Your decision will not

affect any current or future relationship with the researcher or the institution.

Consent

You consent to voluntarily take part in the interview, and you understand that your participation is

entirely voluntary.

Do you have any guestions before we proceed?

Lpdl
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Farticipant Demographics

Role within the organization:

O Junior developer

Experience:

O 1-£ Years

Topics to Cover

Area of Interest

Warm-up guestions

Warm-up questions

Problem Solving

Problem Solving

Problem Solving

Problem Solving

O Mid-Level developer O Senior Developer
O g5-g Years [ 10-20 Years
Question

Can you please introduce yourself and briefly describe your experience and

involvement in software development?

How long have you been using Stack Overflow, and what motivates you to participate

in the community?

What strategies or resources do you rely on when seeking solutions to complex

technical problems?

How freguently do you utilize 5tack Overflow for problem-solving?

Can you describe your experience using Stack Overflow for problem-solving?

How do you search for solutions on Stack Overflow? Do you have any specific

strategies when writing guestions you find effective?

Probe: When you find a potential solution on Stack Overflow, how do you evaluate
its applicability to your specific problem?

62



Community
participation

Community
participation

Community
participation

Question-Quality

Question-Quality

Question-Quality

What motivates you to use the platform? When faced with a question, do you prefer
asking & colleague at work or posting it on Stack Overflow, and what are the reasons
behind your preference?

Have you ever participated in the community by asking questions fproviding answer

/ upvote / comment? If yes, can you explain it

Probe: If yes, can you share an example of your contribution?

Has Stack Overflow made a noticeable impact on your professional life? Inwhat ways

has it assisted you in your work-related tasks?

Do you think an online community such as Stack Owverflow has the potential to
contribute to your professional growth and provide knowledge that can be valuable
in your work life? If so, how do you envision it benefiting you?

In your experience, do you believe that the quality of answers you receive on 5Stack

Overflow depends on how well you ask the guestion? Can you explain it

Which factors do you consider important for asking a good question on Stack
Overflow? Please can you explain which factor are, Like comment [ tags / sources
code sample

Do you believe that question posted on weekdays and weekend have some impact
an how fast you received response? if you can you please explain that

Iz there anything else that | haven't asked you about that you'd like to share?

Closing Comments

Those are all the questions | have for you. Thank you for your time. If you think of any other comments
feel free to contact me at this phone number. Have a nice day.

Interviewer Reflection
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Appendix 3: LinkedIn announcement

? Hissam Khan babar - You ..
® 2o

I'm looking for a software developer who actively uses Stack Overflow and
expressed a willingness to voluntarily participate in the survey

Purpose of the Study.

The purpose of this study is to gather valuable information tc enhance our
understanding of the impact of Stack Overflow on software development problem-
solving approaches, and knowledge sharing within the developer community and
how does the way a question is formulated on Stack Overflow (e.g.. use of code
blocks, images, and markdown) impact the quality of answers it receives.

Promoting problem-solving skills among
software development professionals

Examining the use of online discussion
forum Stack overflow

Examining the use of online discussion
forum Stack Overflow

This survey will be open until May 82023
Informed Consent

The goal of the survey is to determine how do software developers use STACK-OVERFLOW 10
solve software development problems and to what extent do software developers rely

on STACK-OVERFLOW as primary source for solving software development

problems and how does the way 8 question s formulsted on Stack Overflow (e g, use

of code blocks, Images, and markdown ) impact the quaity of answers @ receves

B8y sgnng this consent form, you approve that your personal data is processed within the
frame of 1he study described above You can withdraw your consent at any Time by
enntacting ane of The cantact aarmns balow In That case unir nersonal data will net he

Examining the use of online discussion forum Stack Overflow

docs.google.com = 2 min read

6 Ali Wazir and 1

Hissam Khan baba

T Consultant Consid ABHalmstad - Sw

®:.®

I'm looking for an IT professional software developer who actively uses Stack

;
i
=]
i

3

Overflow and expressed a willingness to voluntarily participate in the survey
Purpose of the Study

The purpose of this study is to gather valuable information to enhance our
understanding of the impact of Stack Overflow on software development problem-
solving approaches, and knowledge sharing within the developer community and
how does the way a question is formulated on Stack Owverflow (e.g.. use of code
blocks. images. and markdown) impact the quality of answers it receives.
#softwaredeveloper

= You -
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