
DEPARTMENT OF EDUCATION, COMMUNICATION &

LEARNING

Using Stack Overflow for Professional

Learning and Practices at Work

Maryam Omer

Thesis: 30 higher education credits

Program and/or course: International Master’s Programme in IT & Learning

Level: Second Cycle

Semester/year: Autumn term 2022

Supervisor: Alena Seredko

Examiner: Marisa Ponti

Report no: HT22-2920-005-PDA699



Abstract

Thesis: 30 higher education credits

Program and/or course: International Master’s Programme in IT & Learning

Level: Second Cycle

Semester/year: Autumn term 2022

Supervisor: Alena Seredko

Examiner: Marisa Ponti

Report No: HT22-2920-005-PDA699

Keywords:

Stack Overflow, professional learning, online communities,

professional practices

Purpose: The study aims to investigate how people discuss Stack Overflow in terms of

professional learning and how they integrate Stack Overflow into their

professional practices at work.

Theory: The theories used in this study are Communities of Practice and Socially Situated

Learning by Jean Lave and Etienne Wenger.

Method: Semi-structured interviews were conducted for gathering data that can answer the

research questions. The collected data were recorded and transcribed. The method

of data analysis is thematic analysis.

Results: The results of the study revealed that professional learning is understood

differently according to each participant's understanding of learning. As for

integrating knowledge gained from Stack Overflow in professional practices, the

results reveal that the majority of the participants have to make

modifications/alterations to the code they get from Stack Overflow to fit their

work projects and environment.
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1. Introduction

With the rapid technological advancements and the urge to be up to date with the latest

technologies, software developers in the same sense need to be updated regularly with the

new technologies and approaches (Storey et al., 2017). For this reason, software developers

access a wide range of online communities for professional learning.

Professional learning is not only accessible through educational institutions but also online

communities. Nowadays there are Community Question and Answering (CQA) websites

which are platforms that users seek when trying to get help for answering their questions

directly, like Yahoo, Quora, Stack Overflow, etc. One of the most important factors in these

online communities is the participation of its members in knowledge contribution by being

those who supply knowledge and those who seek knowledge i.e knowledge consumers.

Without these two factors the whole process of knowledge sharing is considered incomplete

(Davenport and Prusak, 1998 as cited in Phang et al., 2009). In addition, these online

platforms are also called virtual communities. In research from Chen (2007), he explains how

internet technology has given rise to professional virtual communities which are cyberspaces

that promote knowledge exchange between their participating members. The force that drives

these virtual communities is the communication and interaction between their members that

results in knowledge of a specific domain being shared and hence building relationships.

The communities are accessed by professional employees that could be seeking help to solve

problems at work. Regardless of the different terms used by different researchers in describing

online learning communities, the main goal remains knowledge sharing between members of
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a specific community, regardless of the participant's racial background, or educational

position, they all share the same goal which is sharing knowledge and assisting each other.

Stack Overflow (SO) is considered to be the most well-known Q&A platform for researchers

and programmers who seek knowledge about software programming-related questions. The

mechanism of the platform works in a way that a user has the right to post a question or

answer a question and at the same time can vote up or down an answer or a question on the

platform. On SO, when a user asks or answers questions, he/she attaches a snippet of their

code along with the textual description. Hence Stack Overflow is known for accumulating and

saving this vast amount of knowledge (Neshati, 2017).

Fewer researchers have addressed what happens beyond online communities such as in SO.

However, such studies often rely on surveys and do not provide extensive details on

participants' arguments regarding different resources for professional learning, or on the

specific processes of integrating resources. That is how do people use the knowledge they

gained from online communities and reflect it at work. Furthermore, is it easy for people to

integrate knowledge gained from SO within their work environment or there are certain

aspects that must be taken into consideration before integrating them. Hence there was a

research gap and therefore, I was interested in investigating how people view SO as a

professional learning platform, and how they integrate SO into their professional practices at

work.

1.1 Significance of the study

The large scale of SO and its pervasiveness in professional and study practices call for closer

attention to how SO can be viewed as a resource for professional learning and invites a more

detailed examination of how SO becomes integrated into professional practices people engage
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in both in their educational and work contexts. Previous studies conducted on SO were

focusing more on topics related to engagement and participation, studying comments, etc

(Zagalsky et al., 2017; Zhang et al., 2021). Less attention was given to studying professional

learning and how users of SO integrate what they acquire from SO into their professional

practices (environment) therefore, this research paper aims at shedding light on these areas.

1.2  Research questions

The research questions (RQ) are as follows:

RQ1: How do people discuss SO in terms of professional learning?

RQ2:How do people integrate SO into their professional practices?

1.3 Thesis outline

The research paper is divided into seven chapters, the first chapter introduces the area of the

study, along with the research aim and questions while the second chapter reflects the

literature review, which discusses previous studies conducted on SO along with studies

conducted on online learning communities for software developers and programmers. The

third chapter introduces the chosen theoretical framework (Community of Practice (CoP) and

socially situated learning) for the study. Whereas the fourth chapter focuses on the Methods

section where the context of the study i.e SO is introduced, as well as the data collection

approaches chosen, the design of the study, the ethical considerations, and ending with the

analysis part. The fifth chapter describes the findings of the collected data. The sixth chapter

includes the discussion and finally, the seventh chapter includes the conclusion.
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2. Literature review

In this chapter a review of relevant literature related to learning on SO and other online

communities for software developers and programmers will be addressed. The literature

review is divided into two sections. The first section will address the chosen databases for

collecting the relevant literature for the study. The second section addresses previous studies

conducted on SO and highlights other online communities used by software developers.

2.1 Chosen databases and selection criterias

The following databases were chosen when collecting relevant literature for the research

study. These databases were chosen because they cover several important scientific journals,

conference proceedings, etc within the scholarly fields of education, technology, and learning.

● Education Research Complete.

● IEEE Xplore.

● Scopus.

In terms of selection criteria, when searching for literature studies phrases such as “online

community”, “ professional learning”, “informal learning”, “Stack overflow and learning”, etc

were used. I was interested in previous studies revolving around the following areas:

● Software developers/ software engineers/programmers professional learning in online

communities in addition to other professional domains.

● Knowledge acquisition/learning in online communities

● Informal learning in online communities for software developers.

● Studies about work environment regulations in using online resources.

There were no restrictions for publication years but more recent studies were preferred

(between 2005 and 2022).
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As the context of this paper is SO, the following sections will present a review of the relevant

literature concerning learning on SO and other online communities for software developers

and programmers.

2.2 Previous studies on SO

In the previous decades SO was discussed from several perspectives concerning motivation,

participation, and engagement in online platforms (Spiro & Ahn 2016). Fewer studies focused

on how users of the platform discuss professional learning and how they use the knowledge

gained from the platform in their work environment. Therefore, my aim is to shed light on

these specific areas. Below are some studies conducted on learning on SO as well as how

codes are utilized by software developers. these two elements of focus, i.e. professional

learning and practices of software developers.

Yazdanian et al. (2020) conducted a study on four online platforms i.e SO, Google trends,

Udemy and SO jobs to understand what are the new skills of technologies within the

profession of software programming. The data in the study is collected by comparing the four

platforms to identify the new skills and technologies and measuring the agility of each

platform. The study revealed that SO, among the other platforms, was considered to be the

most agile in the software programming profession. Furthermore, due to the high moderation

measures on SO along with the quality control measures the platform takes, it is considered to

be an invaluable data source when considering the software industry.

For learning and staying up to date with the latest trends, software developers utilize

resources from online communities for education and work. In a study conducted by Storey et

al.(2017), they reflected how with the rapid advancement in technologies and dynamic

5



working environments, software developers are in constant need of being updated to the latest

trends in their profession. Several channels like Questions & Answers platforms (Q/A),

GitHub, SO, HackerNews, etc. provide software developers with the knowledge needed

regarding the latest technological trends or advancements. These channels are known to

support knowledge exchange at a community level. Hence they support developers to form

and share knowledge respectively. In the study by Storey et al. (2017), they conducted a

large-scale survey with software developers, in which they investigated the different

communication channels software developers use to support their activities. The results of the

study revealed that Q&A sites offer a quick way to debug issues and provide access to

high-quality answers. In addition, the results also revealed that another benefit of such sites

includes learning from the codes available and getting experts’ feedback as well as staying up

to date with the latest trends.

In addition to professional software developers, students studying software development are

also interested in accessing online platforms for learning. In a research study by Bhasin et

al.(2021), he highlighted that software developers depend heavily on social online platforms

such as SO and GitHub to enhance their skills and learning. The research study revolved

around how students use and contribute to SO and GitHub platforms and what barriers they

encounter. The results of the study showed that the majority of the students use SO to get help

with their code and strengthen their coding logic. The results also revealed that some

participants of the study reflected that they use SO to look for solutions to the problems they

face when they code, but none of them posted on SO as they reflect that it takes to post

questions and wait for answers from the community members. Therefore, they prefer to view

various available resources on SO and find their solution in that way. Likewise, Kanwal
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(2019) discussed in his study how students learning software development used online

resources throughout their university learning journey. It is quite common for students

learning software development to integrate online resources (e.g SO, GitHub) during their

learning journey. This is because these online resources provide students with easily

accessible knowledge.

2.2.1 Software developers code utilization

Platforms like Q&A sites are known to accumulate a vast amount of knowledge that can be

accessed by different users. An example of such a platform is SO, where the platform has

thousands of source codes posted by its users (Neshati, 2017). In a research study conducted

by Wu et al.(2018), they investigated how software developers utilize code from Q&A

platforms. They conducted an exploratory study on 289 files from 182 open-source projects

from the SO platform. The study revealed that in 31.5% of the studied files, developers had to

modify the source code they got from SO to make it work in their projects. The study also

revealed that to incorporate these codes into a developer's project, they needed to modify the

codes. The level of required modification was varying from simple modifications like

renaming variables to completely rewriting the whole algorithm. Moreover, sometimes

developers prefer to implement a new algorithm from scratch based on the information from

SO answers. Moreover, a study conducted by Fischer et al.(2017) investigated the effect of

copying and pasting code snippets from SO to Android applications. Fisher et al.(2017) state

that although SO provides software developers with ready-to-use code snippets, the

integration of these codes into software production might raise concerns related to code

security. In this study, they scanned SO for code snippets to evaluate their security score and

examined how the code was reused in Android applications. The results of the study revealed

7



that out of the 1.3 million Android applications analyzed, 97.9% had at least one insecure

code snippet taken from SO.

Although the focus of this paper is SO, it will be also interesting to see how learning is

described in other online communities. The section below illustrates other online communities

for software developers.

2.3 Online communities for software developers

Nowadays, software developers are not interested in working solely on their projects but are

also interested in engaging, learning, and co-creating with other developers. This kind of

engagement and collaboration among software developers occurs in communities of practice.

Software developers within these communities are not only concerned about the codes they

are expected to write but about the skills they will acquire and the connections they will create

with other developers in addition to the kind of contributions they will make (Storey et al.,

2017). The presence of the internet and the vast amount of online resources available make it

easy for individuals to acquire knowledge (Guan et al., 2018).

To understand how professional learning and professional practices of software developers are

discussed in other online communities than SO, relevant literature on other online

communities used by software developers will be presented below:

Free/Libre open-source communities

Software developers use a wide range of open source communities to learn and acquire new

skills in coding. One such community is the Free/Libre open-source communities (FLOSS).

This community is known for providing its members with several different resources that can

be found both in traditional educational settings such as tutorials, manuals, etc and in other

content resources such as blogs, forums, etc. The communitys’ support system is known for
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its user support approaches known as peer support. This kind of support system reflects how

web-based technologies could fuel learning processes (Meiszner et al., 2008). A study was

conducted by Cerone & Barbosa (2014), where they considered FLOSS projects and how

participation in such projects has a positive impact on the contributors' learning processes.

The interaction and collaboration of members in the community of FLOSS itself seem to

provide valuable learning processes. To examine whether FLOSS had a positive impact on the

contributors, Cerone & Barbosa (2014) ran an online questionnaire that aimed FLOSS

contributors. Their study revealed that what drives the interactions between the community

members is the goal of developing software projects. The participants of the study reflected

that participating in FLOSS projects could replace formal education such as software

engineering courses. The participants considered that learning by doing is a concept

embedded in FLOSS projects that could complement formal education within the field of

software development. Learning by doing is reflected in how the participants collaborate in

developing software and hence learn from one another.

GitHub

GitHub is a social platform that provides a set of tools for social coding. Software developers

use GitHub for learning and getting engaged in projects. The platform incorporates in its

features the ability to make a developer's identity and activity transparent and visible to other

users. The users' internal projects' artifacts and their actions are also made transparent and

visible across the community. The transparency of the platform allowed its users to learn by

watching how others coded, and what particular aspects others paid attention to as well as

how issues and problems are solved (Dabbish et al., 2012).
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Twitter

Twitter is used by Software developers for work-related tasks. A qualitative study was

conducted by Singer et al (2014) where they investigated how Twitter is used by software

developers for their development activities. The study was conducted by interviewing 27

active developers on GitHub, a well-known coding platform, and surveyed 271 other software

developers. The study revealed that the software developers believe that Twitter allows them

to learn informally. One of the findings of the study is that software developers view this kind

of learning mode at Twitter as valuable when shared among their developer teams at work. In

addition, the results of the study also showed that software developers use Twitter to stay up

to date with the latest trends in technologies and learning as well as to build relationships in

the industry of software development. Despite the usage of Twitter by software developers for

learning, the results also revealed that some software developers were not embracing Twitter

for their work (Singer et al., 2014).

It is also interesting to see how online communities facilitate professional learning in other

professional domains such as the teaching profession although the results within this

professional domain will not be used in my study.

Researchers have extensively studied how teachers use and learn from participating in online

communities. In research by Anwaruddin (2015), he discusses how teachers worldwide are

getting more engaged in online communities. These online communities serve as a preferred

place where teachers can collaborate with their peers from a distance and enhance their

professional learning. In similar research by Booth (2012), they discuss how online learning
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communities for teachers support the open exchange of ideas, experiences, and resources

among educators. The interactions among teachers in these online communities resulted in

teachers' skills and knowledge development. Whilst these online communities seem to be

promising, the success and continuity of the platform can not be guaranteed by just creating

the platform, but the success of such online communities lies in the successful engagement of

its members. Furthermore, online social platforms like Twitter, Reddit, Quora, etc also serve a

similar purpose to SO which is establishing a space where individuals can share and exchange

resources, answer questions, debate on different topics, etc. These platforms could sometimes

assist in career-related discussions, such as in the case of SO where there exist open forums

for questions and answers related to the workplace. Learning practices on Twitter show how

the platform could be intended for self-directed learning, this could occur by joining a Twitter

community aimed at learning. Gruzd et al. (2020) reflect in their paper on how teachers use

Twitter for creating an open online environment where they can freely utilize the platform

beyond the formal classroom settings and aim for enhancing their teaching pedagogies as well

as their professional learning objectives.

The literature review chapter demonstrated how previous studies discussed learning on SO

and other online communities for software developers and programmers. Nowadays, these

online communities are considered of high importance for professionals from varying

domains. Right before the existence of these online communities, people used to learn

through traditional approaches such as attending classes, reading books, joining seminars, etc.

The emergence of these online communities has helped many professions to enhance their

skills and professional learning. Not only professionals benefit from these online communities

but also students studying in different fields. Furthermore, I have discussed how people use
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SO and other online communities for software developers and programmers. The studies also

discussed how software developers integrated the knowledge acquired from these online

communities into the work environment.
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3. Theoretical framework

In this chapter, the chosen theoretical framework will be presented and discussed in detail. For

the purpose of this research study, the Communities of practice and Social Situated Learning

theory by Jane Lave and Etinne Wenger will be applied.

3.1 Socially situated Learning

Lave Wenger (1998) suggests that learning occurs through an authentic context and in specific

through relationships with people. According to Lave and Wenger (1991, p. 33) in socially

situated learning, the main idea lies in considering learning, not as an “internalized” and

“individualistic practice” but rather learning should be emphasized as a socially situated

practice in which “agent, activity and the world mutually constitute each other”.

The idea of learning being social helps learners to be part of communities that share the same

interest as the learner and hence the learner benefits from the community by learning from

those who are more knowledgeable than him/her. According to Lave & Wenger (1991,

“Legitimate peripheral participation (LPP) describes how newcomers become experienced

members and eventually old timers of a community of practice or collaborative project”.

Hence within this phenomenon, learning is identified as a contextual social practice that can

be achieved through participation in community practice.

3.2 Communities of practice (CoPs)

The theory of Community of practice is a social learning theory developed by Jane Lave and

Etinne Wenger (1991). According to Li et al. (2009), a community of practice (CoPs) is

considered a learning community. “Community” is a group of people that share the same

interest and are connected by the roles they play in group activities. Such communities can

develop their own culture and it matures with time. They foster a sense of belonging where
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individuals engage in learning through different means such as through observation and

interaction with experts in the community.

Jean Lave and Etienne Wenger (1998) argue that a community of practice is everywhere

around us and we are part of it whether it is in schools, at work, or during our leisure

activities. In some of these communities, we could be the core leaders while in others we

could be participants or at the margins. The fact that we are living and interacting with

different enterprises results in learning. Accordingly, with time this collective learning results

in practices that “reflect both the pursuit of our enterprises and the attendant social relations”

(Wenger 1998 p. 45). Hence, these practices over time are considered the property of the

community of a shared enterprise.

According to Wenger (1998), communities of practice are characterized by three elements,

mutual engagement, joint enterprise, and shared repertoire. These characteristics are

considered important in developing and fostering these communities of practice which

ultimately results in the creation of knowledge and learning. Below is the definition for each

of these elements:

● Mutual engagement: It refers to the interaction among members of the same

community. These interactions result in shaping the community’s culture and

practices.

● Joint enterprise: It refers to the mutual purpose that resulted in binding people

together under the same unified purpose and goal.

● Shared repertoire: It refers to the common resources such as ideas, experiences,

information, documents, etc that members of a community use to facilitate learning in

the community.

14



The above three elements outline the process in which an individual interacts in a CoP group

(Wenger 1998).

The focus of the community of practice is learning, in specific learning as social participation.

For a community to recognize itself as a community of practice certain indicators are used.

These indicators are (Wenger 1998):

● The rapid flow of information and propagation of innovation.

● Knowing what others know and what they can do and how they can contribute.

● Shared stories.

When it comes to SO, the features of the platform seem to fit within CoP, as the platform

supports the indicators suggested by Wenger (1998) such as operating in a community that

shares information regularly, the engagement of participants voluntarily, sharing the same

purpose and goal, etc. (Radford et al., 2016). As mentioned earlier, communities of practice

comprise people that share the same interests and activities. These communities exist in many

domains including software development.

The theory of Socially Situated Learning theory will be applied in the research study. SO as

an online community possesses all the attributes discussed in CoPs and socially situated

learning. The interactions between members of the community and the flow of information in

the community show legitimate peripheral participation between members of the community.

The research study will also reflect how much situated learning and LPP happen within work

environments among colleagues as learning can also occur by integrating knowledge gained

in online communities within professional practices.

Given the aim of this paper is about investigating how people discuss professional learning in

SO and how they integrate SO into their professional practices, choosing Social Situated
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Learning theory seems applicable in this study. In such online communities like SO, not only

the participants but also visitors can develop their skills by reading the existing posts and

obtaining benefits from the shared knowledge. Having the learner placed in the center of the

educational process, the theory of Socially Situated Learning by Lave and Wenger suggests

that an individual could gain knowledge by being part of the community, hence making the

theory applicable for the context of the study i.e. SO as participants in the community are

connected by their shared interest which is software programming.
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4. Method

This chapter will provide a brief description of the context of the study, the design of the

study, and the process of recruiting participants for the study. Finally, the data collection,

validity of the chosen method, ethical consideration, and data analysis will be discussed.

4.1 Context of the study: Stack Overflow

I have joined an ongoing project by the department of Applied IT at Gothenburg University,

called Social dimensions of expertise development in networked communities (SOCDEX).

The project sheds light on how networked communities can contribute to expertise

development with a focus on people that use online communities for programming to enhance

their skills and knowledge of programming. The focus of the project is studying SO as an

online community. Therefore, I aim to contribute by shedding light on how SO users view the

platform in terms of professional learning and how they integrate SO into their professional

practices.

Stack Overflow (SO) is a question and answer platform established in 2008 by Jeff Atwood

and Joel Spolsky where users share knowledge about programming-related inquiries. SO is

part of Stack Exchange which is a huge network of more than 100 question and answer

platforms with several different topics ranging from academic-related topics to topics related

to traveling, gaming, etc. (Novielli et al., 2014).

The users of the platform range from novices who are passionate about programming and

would like to learn to experts in the field of programming. SO has over 100 million visits per

month. The platform encourages users to ask questions, learn as well as share technical

knowledge related to programming (Stack Overflow, 2022). As of October 2019, the number
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of questions in SO were exceeding 18 million questions, and 28 million answers, along with

76 million comments in addition to 56,000 tags (Wang et al., 2020).

The ultimate aim of SO is to build a platform where users can use it as a library to check

programming-related questions. In SO users can vote up or down the questions and answers

by applying the up and down arrows provided on the platform. If a user asks a question, he or

she can choose to accept one of the answers provided by other users, this is reflected by the

check mark. The questions in SO are tagged to specify the subject area the question belongs

to. Subsequently, a question can have a maximum of five tags that reflects the subject area it

falls under. When developers post questions or answers, they usually attach snippets of source

code to clarify their questions or answers in a form of textual descriptions. In this process of

asking and answering questions, SO accumulates a large amount of knowledge (Wu et al.,

2018).

Furthermore, users of SO have reputation scores shown in their profile, these are obtained

through the total number of up and down votes each user gains from their posts. The user

profile depicts the overall status of the user and reflects their popularity on the platform

(Ishola & McCalla, 2016).

Some of the key features possessed by SO include:

AskQuestion

According to SO guidelines, it is advised to avoid opinion-based questions. The user is

advised to post questions that summarize the problem they are encountering with a brief

description of what went wrong, what they seek help with, and perhaps a snippet of their code

(Stack overflow, 2022).
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Tags

In SO, each question posted must have a minimum of one tag and a maximum of five tags.

The tags used by users of the platform are keywords used to categorize posted questions with

similar questions (Stack overflow, 2022).

Reputation system

Similar to many online communities (platforms), SO uses a reputation system to keep its

users motivated to contribute to the platform. These reputation points earned by SO users are

reflected in their profile, hence being reputable adds to their popularity on the platform and

reflects their expertise, hence they earn more trust from other community members (Bosu et

al., 2013).

The study by Bosu et al. (2013) highlights how reputation scores are earned in SO. According

to Bosu et al. (2013), to build your reputation in SO, a user must contribute to the platform by

providing high-quality answers that are accepted by the community users. In addition, to

continue earning high reputation scores, the user must always be providing quick high-quality

answers to be above other competitors on the platform that seeks a high reputation.

Vote

SO has a voting system where each question or answer can receive upvotes or downvotes

from other users of the platform. The ability to vote up or down is earned by a user who has

reputation scores. A user can vote up if their reputation scores have reached 15 points,

consequently, a user can downvote if their reputation scores reach 125 points (Moutidis &

Williams, 2021).

Users

Users of SO have profiles that show their background, their reputation score, and their contact
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details. Each user profile is set unique according to the user's preferred way of sharing related

information about him/her.

The above features of SO are of high importance in supporting knowledge sharing in the

platform. For instance, participants can browse the tags or the questions and look for a

specific area that reflects their problem, and hence they can view all the possible solutions

proposed by the users of the platform, in this way a feature like a tag or questions aids in

sharing knowledge among participants of the platform.

4.2 Design of the study

For the study, a qualitative research approach was chosen for data collection. According to

Williams (2011, p.67) “Qualitative research is a holistic approach that involves discovery”.

The data collected from qualitative research can be thought to be less structured since the data

can be formulated and rebuilt into new theories or aspects based on the researcher and his

interpretation (Williams, 2011).

In qualitative research the data is not quantifiable as in the case of the quantitative research

approach, hence the data collected reveals a deeper understanding of the social aspects of the

study. With this kind of approach, the participants will have the freedom to share their

thoughts and perspectives on the current study. Furthermore, one of the most commonly

known approaches for qualitative data collection methods is through interviews. Interviews

are conducted to explore the ideas, beliefs, etc of a person. Conducting interviews is favored

in research studies that involve collecting information about people’s opinions or beliefs

directly. Since the aim of the study is to understand how people discuss professional learning

and practices about SO, choosing interviews will assist in understanding the participants'
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beliefs and ideas regarding the study in detail rather than other forms of data collection

approaches.

There are three types of interviews namely, structured interviews, semi-structured interviews,

and unstructured interviews. Briefly, in structured interviews, the questions are standardized

systematically, while in semi-structured interviews, the questions are both standardized and

open-ended where the interviewer has the freedom to ask the interviewee to elaborate more

about a specific answer, etc. While in unstructured interviews, there are not any

predetermined questions, and are more flexible (Wethington & McDarby, 2015).

For this research study, semi-structured interviews were chosen as a method for data

collection. Semi-structured interviews are considered to be one of the most commonly used

types of interviews in a qualitative research approach. In this type of interview, the researcher

sets the topics that need to be covered and the interviewer’s responses will help direct the

interview (Stuckey, 2013). Semi-structured interviews were chosen over other interview types

as the research questions of the study aimed at exploring the ideas and thoughts about how SO

is discussed in terms of professional learning and also delving deeply into their professional

practices at work. As in semi-structured interviews, the interviewees will be free to express

their thoughts and feel free in responding to the questions. In addition, this type of interview

will also assist me to look at the research questions from different perspectives since the

interviewees have the freedom to express their thoughts. Moreover, semi-structured

interviews will assist me in gaining a large range of data from each participant, consequently,

this will help in answering the research questions.
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To ensure a smooth and successful interview, an interview guide was composed in which the

questions to be asked are written in addition to follow-up questions that could be asked during

the interview, if necessary.

4.2.1 Recruitment

The process of recruiting SO users was a bit difficult since not all the users shared their

contact details on their SO profiles.

A convenient sampling technique is chosen which is a nonprobability sampling where the

researcher targets participants that meet certain practical criteria such as availability in a given

time, easy accessibility, etc (Etikan, 2016). This type of sampling technique was chosen when

recruiting participants to avoid being biased by the participants' reputation on the platform

and to get an overview of different users' perspectives about the research topic.

The recruitment process started by randomly selecting user profiles from the SO platform and

searching for their contact information. Besides, SO Facebook groups were also used for

participants searching. Email invitations were sent to the participants to take part in the study.

The email invitations briefed the participants about the nature and significance of the study,

the significance of their participation, how the data collected will be used, the setting of the

interview, and finally a link to the consent form. However, I did not get responses from many

of the potential participants of the study, only five positive responses were received out of

twenty invitations. As it was difficult to reach out to SO users since not all of them had their

contact information on their profiles, in addition, the majority of those who had their contact

information on their profile did not respond to the invitation emails.
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4.2.2 Participants of the study

The total number of participants in the study was five. All the participants were from different

parts of the world, including China, Australia, Germany, Russia, and Sweden. All the

participants are working currently as software developers. The participants were in the age

group 30-40. The gender of the participants was mixed male and female.

4.2.3 Setting of the interview

The interviews were conducted in the period between 10th April and 15th June 2022. The

participants of SO are scattered worldwide, hence the interviews were conducted through

Zoom video conferencing. Zoom is a video conferencing platform that allows participants to

connect in real-time and allows for meetings to be recorded (Lobe et al., 2020). Each

interview conducted lasted around 30 minutes. All the participants signed the consent form

and agreed for the interviews to be recorded. The interviews began with a brief introduction

of the research study and then proceeded with the interview questions.

4.3 Data collection

To answer the research questions, the data collected from the semi-structured interviews will

be used. As previously mentioned, I have requested the participants to sign the consent form

to participate in the research study. After the participants signed the consent form, a zoom link

was sent out to participants. The interviews were recorded to save the data and have access to

the data recorded at any time for analysis and to ensure accuracy. The data collected are

transcribed through software called otter.ai software. This software generates meeting notes

and transcribes saved zoom interviews. Transcriptions allow for accurate text-based data

retrieved from the interviews and allows for easier data analysis and reflection based on the

interviewees' point of view. Therefore, this will aid in answering the research questions
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smoothly. A comparison between the interview recordings and the transcriptions generated

was done to correct any mistakes in the text generated by the software. This step was crucial

to avoid errors because one error in the transcribed data would change the whole context of

the data and could be misleading.

4.4 Validity of the chosen method

To ensure the validity of the chosen method, the composed interview guides were based on

the research questions. During the interviews, I personally restated what the participants said

in order to make their points understood. To increase trustworthiness, the transcripts generated

from the interviews were double-checked with the recordings and I made sure that the

transcripts match the participants' statements. After listening to the recordings, I have also

done some spelling corrections to the transcribed texts that will help in avoiding problems in

interpreting the interviews later on.

4.5 Ethical Consideration and users privacy

In a 2008 research conducted by Klopper, he explains how important it is to ensure ethical

considerations are met when conducting research. Ethical considerations are defined as “ the

protection of the participant's rights, obtaining informed consent and the institutional review

process (ethical approval) (Klopper, 2008, p.71). Hence, protecting the participants' rights is

considered highly important, these rights include “the right to self-determination, right to

privacy, right to autonomy and confidentiality, right to fair treatment, and the right to

protection from discomfort and harm” (Klopper, 2008, p.71).

To protect the privacy of the participants in the interview certain measures were taken:

● Informed consent was sent out to participants. The consent form was created using

google forms, where the form explained in detail what is the aim of the study, how the
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data will be used, and how the participants' privacy will be protected. The consent

form as well explained in detail what is expected from the participants and in turn

what data can be used/published. After the consent form is signed by the participant,

the interviews can be conducted online.

● The participants' names are codified in order to protect their anonymity and

confidentiality.

● The data collected from semi-structured interviews are transcribed and coded and only

the researcher has full access to the data.

4.6 Analysis

To better analyze the results of the semi-structured interviews, I have decided to analyze the

data through thematic analysis. Thematic analysis is referred to as an analytical approach that

helps in identifying “themes” or patterns in a particular dataset, as well as helps in describing

and interpreting the actual meaning and importance of the dataset. Thematic analysis has been

known to be widely used in qualitative research approaches (Smith & Sparkes, 2016).

Thematic analysis is described based on the following six phase mode:

Phases 1–2: Familiarization and coding:

In the first phase of thematic analysis, being familiar with the dataset is highly crucial. A

researcher must immerse himself in the data and have analytical skills in analyzing the data

and finding ideas or concepts that can help answer the research questions. The second key

phase in the thematic analysis is coding. Coding helps in setting a strong foundation for theme

development.

At this phase, in order to get familiarized with the data, I read and re-read the interview

transcripts. I have concentrated on meaningful and recurring ideas and comments in the data

(Vaismoradi et al., 2016). The ideas and comments that were recurring the most and relevant
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to the research questions are then highlighted and possible meanings are created. Finally,

codes were generated from the data collected. The generation of codes allows for the data to

be organized.

Phases 3–5: Theme development, refinement, and naming:

The most important phases of thematic analysis are these three phases, they are considered to

be the core of the thematic analysis. In these phases, the aim is to organize codes and the

coded data into the themes and finally do a thorough refinement and reviewing of the

developed themes and hence through a rich analysis reach finalized themes.

In this phase of the study, I have analyzed, combined, and compared codes in order to create

themes that are in direct relationship with the data. Since this whole process is considered

iterative, I have read and revised the codes and themes continuously until finalizing the

themes that best describe the data. (Kiger & Varpio, 2020).

Phase 6: Writing up

In this last phase, the researcher's job involves compiling, developing, and most importantly

editing the analytical writing in the report.

Lastly, the data collected from the semi-structured interviews were thoroughly analyzed and

each data collected was matched with the two research questions of the study.

One of the limitations of conducting thematic analysis is the problem related to the

inconsistency and sometimes incoherence when themes are developed from the data of the

research study. Various types of themes are generated from the data and sometimes this could

be misleading if not handled properly (Holloway & Todres, 2003).

In the next coming chapter, the findings of the study will be presented and the research

questions will be answered accordingly.
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5. Findings

In this chapter, the results of the conducted study will be presented. The research questions

will be answered based on the data collected during semi-structured interviews.

5.1 Professional learning on SO

The aim of the first research question is to see how people discuss SO in regard to

professional learning. The results of the study revealed that some of the participants used SO

before joining their professional careers as software developers. Therefore, the below results

will shed light on some of the participants' discussions about using SO in terms of learning

when they were students as well as professional learning as software developers.

RQ1: How do people discuss SO in terms of professional learning?

To answer the research question, the results collected revealed that each interviewee has their

own interpretation of professional learning in SO as an online community. Each interviewee

had their own definition of learning, and how learning can be achieved in the digital era we

live in. The majority of the interviewees viewed SO as a lifesaving platform for solving study

and work-related tasks. According to the interviewees, this is because the platform serves as a

time saver when getting stuck at work since some of them are embarrassed or hesitant to ask

their colleagues at work when they got stuck on a certain task related to coding.

Three of the interviewees reflected that they have been using SO even before getting into a

professional career as a software developer. They have revealed that SO was the number one

site they lean to when they cannot find a solution to their problem. Since nowadays most of

the courses are given online, they found it easier to get help from SO. They have stated that

SO provides a quick solution to their problems, instead of sending an email to their instructor
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and waiting for an answer. The interviewees mentioned that engaging in the platform resulted

in gaining the knowledge they needed when faced with tasks that were difficult, hence posting

questions on the platform and reading comments of the users of the platform made their study

life easier and consequently led to learning on the platform.

Below is a quotation from one of the interviewees describing how SO is saving his time.

“I will say that Stack Overflow saves a lot of time, saves a lot of my time. And also,

gave me some kind of hope that I can find a solution even if I am stuck, because

nowadays, you don't have really good contact with teachers. Before you could just go

to the teacher and ask him a question. And now, it's not so because most of the courses

are online, and you don't really have access to teachers and assistants, and so on. and

save time”

Interestingly, when it comes to professional learning on SO, not all interviewees had the same

thought about SO. Two of the interviewees mentioned that SO has the potential to be used as

a professional learning platform, as an individual can gain some kind of knowledge when

posting a question and receiving different sorts of answers, an individual can learn by just

reading other people’s comments or posts on the platform.

In the quotation below we see how this interviewee describes SO as part of the building block

for professional learning.

“Although professional learning is a broad term, Stack overflow can be used as part

of professional learning, it could be considered as one of those building blocks of

professional learning since it helps you to develop yourself, your knowledge, to gain

more knowledge”
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While another interviewee mentioned how after engaging with the platform he was able to

learn. Observing the conventions of how a code is written was another way of learning for the

interviewee. Below is a quotation from the interviewee:

“In Stack Overflow you learn by viewing others' code and other solutions. There are a

lot of different solutions you can find. And they may be related to your problem. So

when you see others code you learn, of course”

On the contrary, one of the interviewees was completely doubtful that SO can be used as a

professional learning platform as learning according to the interviewees is based on following

a specific structure, like having classes, learning from tutorials, or through reading books

unlike SO which is more of a question and answer based platform. As one of the interviewees

mentioned:

“I don't think you can learn by only using Stack Overflow. This would seem a wrong

approach. Because when you want to learn something, you follow some kind of

structure, you start with basics, and then you move to some labs, and then you gain the

knowledge by reading theory and so on. You get some hints in Stack Overflow, you get

some ideas, insights. But it's like having an assistant. You have a teacher that teaches

you and gives you the knowledge, and then you have an assistant who can maybe help

you to interpret what the teacher said”.

Therefore, the platform was viewed more as a time saver platform when getting stuck with

work-related tasks that need immediate solutions, while learning is viewed by the interviewee

as a structured activity led by instructors, online tutorials, etc.
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In the coming section, we will see how the participants of the study integrated SO into their

professional practices, as they have mentioned previously that they used SO mainly to solve

work-related problems.

5.2 Integrating SO in professional practices

The second research question addresses how people use SO in their professional practices,

meaning in what ways participants integrate SO in their work tasks.

RQ2: How do people integrate SO into their professional practices?

The data collected revealed that one of the common professional practices performed by the

participants (interviewees) is to search for solutions to their problems, hence they search for

answers and code snippets online, this leads them to somehow land on SO since it is known to

be one of the most famous and reputable platforms for software developers and prioritized by

google since it is one of the first options that appear when searching for solutions (Parnin &

Treude, 2011). The interviewee in the below quotation describes how they land on SO in

specific:

“When you have a problem in your code, then you Google it first, and then you

probably land on Stack Overflow since it's one of the best known sites for

programmers”.

5.2.1 Adapting code to practices within professional environment

The results of the research study conducted on the SO platform were interesting. The

interview results conducted on the five participants that participated in the study revealed how

each individual adapts the codes taken from SO differently.
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Below are some of the interviewee's responses in regard to how codes were adapted in their

working/studying environment:

Some of the practices revolved around the importance of ethical considerations while others

were mainly about the company’s policies and legal considerations when adapting codes in

work-related tasks such as when working in teams.

Regarding legal considerations that must be taken into account when using codes from online

resources, one of the interviewees mentioned that posting codes online is against their

company’s rules and it could be considered as leaking the company’s code over the internet.

The interviewee describes this issue below:

“You can't post the whole solution. I mean, you can't post too much code, you can only

send and publish some parts of the code”.

Another interviewee shares the same concern about how it's very unethical and illegal to post

a company’s code online and how it is completely against the company’s regulations as it puts

the company’s work at stake.

Below is a quotation from the interviewee:

“When you post something on Stack Overflow. You can't remove it. You're stuck with it.

Yes, with your code and then you're stuck with your question. Yeah. So this is also the

tricky part because you don't want to really show your code, especially when you're

working. You are not allowed to post the company's code anywhere. So you're not

allowed to post any code, especially not Stack Overflow. So what you can do is you

just write your own code, something similar, but writing something very different”.
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Hence the interviewees mentioned that it's very important to adapt their questions and usage

of SO based on their company’s regulations when using codes. Following the rules and

policies of their company will save them from facing legal issues.

Participants also reported facing issues with integrating and making the code they found on

SO work. Hence there is a necessity of making alterations to the code. An interviewee

highlighted that sometimes when he tries to use the code snippet from SO in his work, it does

not work right away, since there are no descriptions on how to apply the code and sometimes

the context is different. Therefore, an extra effort must be made to search for other posts in the

platform that have a code that can fit the work task of the interviewee. The interview

describes this situation in the quotation below:

“Sometimes you get wrong answers. Sometimes you sometimes people offer you to do

something, but the problem is not really what they're suggesting you to do”.

Another interviewee shares the same issue with code snippets and suggests what can be done

in order to make the code work.

“If I use Stack Overflow, sometimes I need to reconstruct the answer from what I read.

Some codes are really good but then in order to make it work, I have to alter it and use

it in problems”.

The data above depicts how legal considerations are considered to be of high importance for

most developers, as complying with the company’s policies and legal considerations are

highly important. The data also depicts how developers must adapt their codes based on their

professional environment, as no code taken from any online platform like SO can be used as a

copy and paste without having alterations being made to the code to fit the professional

environment it serves and sometimes to fit the work context.
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Moreover, the interviewees discussed what happens when trying to apply the codes they took

from SO. They transfer the code knowledge they gained from SO and engage in activities at

their work premises to make this code work. This shows that by participating in such online

communities, knowledge gained is being altered to fit the environment it is being used for. As

quoted by one of the interviewees:

“When we work, we work as a team, and you cannot write your code and it's approved

directly. Everyone should know what you already wrote in the code. And that's why it's

not copy paste things”.

The interviewees reflected that along with the alterations that are necessary to do, another

important practice when using codes from SO must be done. That is all team members must

agree on the code being used and they all must engage productively to solve the work

assignments along with their peers at work. Hence all the codes are shared among the

developer's team, and all the team members must agree for the code to be used. This shows

how each working environment has its policies and rules when using online resources. The

results show that the use of codes is more likely to be situated within the participants' working

environment context. Participants engage with their colleagues at work when they apply

codes taken from SO, and this depends on their organization’s policies.

5.3 Reasons for using SO

Considering the cultural conventions of their workplaces and how one should position

themselves to be recognized as a professional, there are many reasons why participants of SO

use the platform rather than asking for help from their peers at work, one of these reasons is

what one of the interviewees mentioned:
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“So usually what I did is basically, I first tried to figure it out by myself. And if I

stucked, I go to Stack Overflow, and see if I can find an answer or understand and try

to use the solution they suggest, and if I couldn't figure it out, I would ask my

colleagues. So colleagues wouldn't really be the first choice because you know, you

still want to work on this stuff by yourself”.

The above interviewee mentions how important it is for him to try and find the solution on his

own first, the same thing applies to another interviewee that mentions:

“Sometimes you have no one to ask, especially if you are a senior developer, and you

have only junior developers around you. So of course, you can't ask them, you assume

that they don't know. So you have no one to ask and you don't want to look stupid by

asking junior developers, so you go and search for a solution yourself”.

The above findings demonstrate why some of the interviewees integrate SO into their

professional practice.

5. 4 The impact of work and SO

From the results of the study, we can conclude that both contexts i.e work and SO impact one

another. A company's workplace policies and legal requirements decide how participants use

online platforms like SO. In some companies people are not allowed to leak so much of the

company’s code and risk their work hence to get help from SO, participants must write their

problems in a more generalized version, as was mentioned previously by our interviewee:

“When you post something on Stack Overflow. You can't remove it. You're stuck with it.

Yes, with your code and then you're stuck with your question. Yeah. So this is also the

tricky part because you don't want to really show your code, especially when you're

34



working. You are not allowed to post the company's code anywhere. So you're not

allowed to post any code, especially not Stack Overflow. So what you can do is you

just write your own code, something similar, but writing something very different”.

This shows that both SO and work policies have their impact on one another and therefore,

they must be followed by the employees.

Another interviewee reflects how the company’s policies restrain them from just copy pasting

codes from online resources and that it should be approved by the developer's team before

using them. The quotation below illustrates the interviewee's comment:

“Where I work there are certain policies we as developers must follow, among them is

to abide by the coding policies of the company which emphasise the importance of not

sharing a big part of your code online and hence when using platforms like SO, I have

to change the whole code I have problem with and write something similar to get help

with.”.

People post questions on SO but it is not that easy, because they also need to follow SO rules.

The platform has certain criteria for accepting answers, one of the interviewees mentioned

how SO is strict with its rules in posting questions, the following quotation illustrates the

interviewee's comment on this matter:

“Actually, I use it one time to ask a question. But what I noticed is that they have

really strong policies you should follow. At first you should try to look for an answer to

your problem. And you cannot create a new post, just like that's easy. I tried one time,

and they deleted it. Actually, I didn't have time to read why they deleted that”.

The above findings imply that work policies could impact what kind of content can be shared

on SO, likewise when participants use SO to solve their problems, the code snippets they get
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from SO need to be adapted to fit their work environments. The overarching idea here is that

it is insufficient to just learn and be aware of the rules and norms of an individual’s workplace

or of that of a platform like SO, but familiarity with both contexts and knowledge about how

to maneuver between these contexts are needed to engage productively into work tasks

To sum up the findings, professional learning is interpreted and discussed differently based on

different participants. Some of the participants view SO as a platform for professional

learning as a result of engagement and interaction with the platform and its users while others

state that SO could be a building block of professional learning but not necessarily a platform

that can be used for professional learning. In addition, some participants believe that learning

can only be gained through fixed structures such as in classes or online tutorials, classes,

seminars, etc.

As for how people integrate SO into their professional practices, we have seen that

participants integrate SO into their work environment based on the company’s policies and

rules. Some companies do not tolerate copying from online resources, while other companies

force their developers to work in teams and give the authority of approving a code through

team decisions. Moreover, some companies are concerned with legal considerations therefore,

any code used must be altered to fit the environment it will serve. To conclude, we have seen

that the company’s rules and policies must be followed to accept codes from online resources,

the same thing applies when posting questions in SO, participants must abide by the rules and

policies of SO, hence it's a two way process. In addition, certain alterations must be made

when using codes from SO.
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6. Discussion

This study aimed to investigate how SO users view the platform in terms of professional

learning and how they integrate SO into their professional practices. This chapter will relate

the findings from the present study to the previously introduced literature on the topic and it

will point out the similarities or differences between both the literature and the findings.

The results of the study reveal that professional learning on SO depends on how the

participant interacts with the platform. Some participants use the platform for browsing

different solutions to their problems while others participate by posting questions and

engaging in the platform. In both cases, learning on the platform is discussed differently.

Furthermore, the main result of the study is acknowledging that although some modifications

must be made to codes used from online resources like SO, the fact that the company's

policies emphasize the nature of collaboration and engagement when applying codes used

from online resources is interesting and was not discovered before.

In the coming sections, the research questions of the study will be answered in relation to the

results of the study.

6.1 RQ1: How do people discuss SO in terms of professional learning?

Professional learning on SO

According to the results of my study, learning on SO is interpreted differently based on how a

participant defines learning. This implies that the way a participant interacts with the platform

decides how they interpret professional learning. The findings of my study imply that SO as a

Q/A platform assists software developers in getting several quick solutions to problems

encountered in coding but it is unclear whether it can be viewed as a platform that can be used
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for professional learning. Previous studies conducted on online communities used by software

developers showed that FLOSS, an open source community provides its users with software

projects that encourage software developers to engage and interact and hence learn through

this interaction and knowledge sharing between members of the community (Cerone &

Barbosa 2014). However, some of the results of my study imply that using SO without

interacting and collaborating with members of the community does not make SO a learning

platform.

The data of my study also suggests that professional learning should be in a more structured

format like lectures, seminars, etc which SO did not have. On the contrary, FLOSS

communities might complement formal education in the way they carry out projects

(Meiszner et al., 2008). In my view, the most compelling explanation for this is the way

people view learning, and their experience with learning whether in formal educational

settings or informal settings decides how they can view learning on online platforms. Whereas

previous research conducted on Twitter (Singer et al., 2014) mentioned that software

developers learn informally on the platform although Twitter does not have a structured

format to be considered a learning platform. The same study on Twitter has mentioned that

not all software developers embraced Twitter as a learning platform which is consistent with

the findings of my study that the way learning is viewed depends very much on the way

software developer understands it.

As for students studying software development, SO was the most visited site for solving

coding problems. The results of the study imply that students prefer posting their questions

and doubts on SO rather than asking their instructors. There could be several reasons for not
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asking an instructor or a colleague. Some software developers would want to prove

themselves in solving problems on their own and not show their weakness or hesitance in

coming up with solutions to their problems. Hence SO was the right place to post random

questions and not get recognized as who you actually were. This way, software developers

can remain anonymous and still get assistance in solving their problems. The results of my

study are consistent with the previous study conducted by Bhasin et al.(2021). These results

show that students learn and enhance their coding skills by reading and interpreting various

codes posted on SO, which is in contrast with other, previously mentioned participants of my

study who viewed learning from a different perspective that was discussed earlier.

Previous studies on online platforms have reflected how members of the community learn and

enhance their skills through collaboration and engagement (Wu et al.,2018; Storey et al.,

2017; Dabbish et al., 2012) but less attention was given to how users who seek immediate

solutions to their problems learn without interacting with the community.

The findings of my study demonstrate that software developers' level of interaction and

engagement within the SO community can have an impact on how learning is interpreted.

Therefore, it is questionable whether the notion of socially situated learning theory by Jean

Lave and Wenger (1998) can be seen in the SO platform. In this theory, learning is perceived

as social participation in the community while in the case of my study the findings indicated

that participants were not active users. The data suggests that not all participants use SO for

learning and collaboration but rather as a platform that provides instant solutions to their

problems, which is in line with the previous studies (Kanwal 2019; Storey et al., 2017). On

the contrary, previous studies conducted on online communities used by software developers
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(Singer et al., 2014; Dabbish et al., 2012; Cerone & Barbosa 2014) assume that learning can

be achieved within these communities as members of the community collaborate and share

knowledge in the platform.

6.2 RQ2: How do people integrate SO into their professional practices?

The objective of the second research question was to understand how the participants

integrate SO into their professional practices at work. The findings of the study were

interesting since they go beyond previous studies, showing that learning can happen when SO

is integrated into work environments.

Adapting practices to the company's policies and regulations

The findings of my study imply that software developers must take certain measures when

using online resources such as taking code snippets from online communities and when

posting codes online. The measures that must be taken are different based on the companies’

policies and regulations. Due to ethical considerations and legal concerns, posting a

company’s code online to seek assistance with the code could lead software developers to

legal issues. This implies that the work environment affects how software developers interact

with these communities.

By exploring how participants of the study integrated SO into their professional practices, an

interesting result was found. This finding implies that to be able to use codes from SO,

participants must engage in activities in their work environments. The codes taken from

online resources like SO must be agreed upon by all team members in the developers' team.

The data of my study previously demonstrated that not all participants were engaged in SO,
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therefore the idea of knowledge acquisition through engagement and participation in the

community was questioned. However, when comparing the results to previous studies on

socially situated learning (Radford et al., 2016), it is clear that the participants of the study

engaged and collaborated within their work environments. This is a case of socially situated

learning, the theory of which emphasizes that learning occurs as part of social participation

and that knowledge is created and transferred (Lave & Wenger 1991). Moreover, this kind of

code sharing, having discussions in work environments, and having a goal in solving a certain

problem with the code could lead to participants learning from one another consequently this

implies that novices can learn from experienced software developers in the team and this kind

of participation fits well within the concept of CoPs and LPP (Lave & Wenger 1991).

Importance of code modifications

As expected, the findings of my study emphasized the importance of code modification when

software developers use online resources. This is because an online community like SO has a

vast amount of code snippets posted by its members (Neshati, 2017), finding the best code

that is needed by software developers could be challenging. Therefore, in line with previous

studies (Wu et al., 2018; Fisher et al., 2017), participants must modify codes and make

alterations to make them fit their work tasks and to avoid insecure codes.

Another important aspect of code modifications concerns the protection of the company’s

codes from leaking into online communities of software developers. The data of my study

suggests that although codes taken from SO should be modified, the same thing applies when

posting questions on SO since participants are not allowed to post the company’s code online.

41



Therefore, software developers are required to modify their original code with errors and then

post it on SO to get assistance.

The main result of the study is acknowledging that although some modifications must be

made to codes used from online resources like SO, the fact that the company's policies

emphasize the nature of collaboration and engagement when applying codes used from online

resources is interesting and was not discovered before.

6.3 Limitations and future research

One of the limitations of the study is the number of participants in the study. If the sample size

was larger the data collected might lead to different interpretations in answering the research

questions.

In the future, the same study could be repeated but with a large number of participants in

order to get a good amount of data that can open up to different professional practices done by

software developers in using knowledge gained from SO at their work environment. Having a

good amount of data will help in shedding light on how different organizations integrate SO

in their work practices.
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7. Conclusion

In conclusion, this study aimed to see how people discuss professional learning on SO and

how they integrate SO into their professional practices. To collect the necessary data to

answer the research questions, I conducted semi-structured interviews. The results of the

interviews revealed how each individual discusses professional learning on SO and how they

integrate SO into their professional practices. Some of the participants believed that SO could

be used as part of professional learning while others believe that SO can only be used as a

problem-solving platform with a vast amount of codes available. Some of the findings of the

study were in line with previous studies that focused on the utilization of codes by software

developers (Wu et al. 2018). In this study, the results revealed that complying with the

company policies and legal considerations are important factors that must be considered by

software developers.

Nowadays we live in a digital era, and the use of online communities like SO play an

important role in professional careers like Software engineering since these professions

require learning regularly, hence they use these communities for learning. The results of the

study could be used by researchers interested in knowing how users of online communities

integrate the knowledge they get online into their professional environments. Professional

practices at work can help researchers in designing and building content for online training

programs for employees and suggest ways to enhance their collaboration and engagement to

produce quality work.

43



Reference list

Anwaruddin, S. M. (2015). Teacher professional learning in online communities:

toward existentially reflective practice. Reflective Practice, 16(6), 806–820.

https://doi.org/10.1080/14623943.2015.1095730

Bhasin, T., Murray, A., & Storey, M. A. (2021). Student Experiences with GitHub and

Stack Overflow: An Exploratory Study. 2021 IEEE/ACM 13th International

Workshop on Cooperative and Human Aspects of Software Engineering

(CHASE). https://doi.org/10.1109/chase52884.2021.00017

Booth, S. E. (2012). Cultivating Knowledge Sharing and Trust in Online Communities

for Educators. Journal of Educational Computing Research, 47(1), 1–31.

https://doi.org/10.2190/ec.47.1.a

Bosu, A., Corley, C. S., Heaton, D., Chatterji, D., Carver, J. C., & Kraft, N. A. (2013).

Building reputation in StackOverflow: An empirical investigation. 2013 10th

Working Conference on Mining Software Repositories (MSR).

https://doi.org/10.1109/msr.2013.6624013

Cerone, A., & Barbosa, L. S. (2014). Analysis of FLOSS Communities as Learning

Contexts. Software Engineering and Formal Methods, 405–416.

https://doi.org/10.1007/978-3-319-05032-4_29

Chen, B., & Bryer, T. (2012). Investigating instructional strategies for using social

media in formal and informal learning. The International Review of Research

in Open and Distributed Learning, 13(1), 87.

https://doi.org/10.19173/irrodl.v13i1.1027

44

https://doi.org/10.1080/14623943.2015.1095730
https://doi.org/10.1109/chase52884.2021.00017
https://doi.org/10.2190/ec.47.1.a
https://doi.org/10.1109/msr.2013.6624013
https://doi.org/10.19173/irrodl.v13i1.1027


Chen, I. Y. L. (2007). The factors influencing members’ continuance intentions in

professional virtual communities — a longitudinal study. Journal of

Information Science, 33(4), 451–467.

https://doi.org/10.1177/0165551506075323

Dabbish, L., Stuart, C., Tsay, J., & Herbsleb, J. (2012). Social coding in GitHub.

Proceedings of the ACM 2012 Conference on Computer Supported

Cooperative Work - CSCW ’12. https://doi.org/10.1145/2145204.2145396

Etikan, I. (2016). Comparison of Convenience Sampling and Purposive Sampling.

American Journal of Theoretical and Applied Statistics, 5(1), 1.

https://doi.org/10.11648/j.ajtas.20160501.11

Fischer, F., Bottinger, K., Xiao, H., Stransky, C., Acar, Y., Backes, M., & Fahl, S.

(2017, May). Stack Overflow Considered Harmful? The Impact of

Copy&Paste on Android Application Security. 2017 IEEE Symposium on

Security and Privacy (SP). https://doi.org/10.1109/sp.2017.31

Gruzd, A., Kumar, P., Abul-Fottouh, D., & Haythornthwaite, C. (2020). Coding and

Classifying Knowledge Exchange on Social Media: a Comparative Analysis of

the #Twitterstorians and AskHistorians Communities. Computer Supported

Cooperative Work (CSCW), 29(6), 629–656.

https://doi.org/10.1007/s10606-020-09376-y

Guan, T., Wang, L., Jin, J., & Song, X. (2018). Knowledge contribution behavior in

online Q&A communities: An empirical investigation. Computers in Human

Behavior, 81, 137–147. https://doi.org/10.1016/j.chb.2017.12.023

45

https://doi.org/10.1177/0165551506075323
https://doi.org/10.1145/2145204.2145396
https://doi.org/10.11648/j.ajtas.20160501.11
https://doi.org/10.1109/sp.2017.31
https://doi.org/10.1007/s10606-020-09376-y
https://doi.org/10.1016/j.chb.2017.12.023


Holloway, I., & Todres, L. (2003, December). The Status of Method: Flexibility,

Consistency and Coherence. Qualitative Research, 3(3), 345–357.

https://doi.org/10.1177/1468794103033004

Ishola, O. M., & McCalla, G. (2016). Tracking and reacting to the evolving knowledge

needs of lifelong professional learners. UMAP, 1–6.

https://www.semanticscholar.org/paper/Tracking-and-Reacting-to-the-Evolving

-Knowledge-of-Ishola-McCalla/f0a9a5e8d7f25bc9c478fb9e94c48dba21d2646

4

Kanwal, S. (2019). Exploring Affordances of an Online Environment: A Case-Study

of Electronics Engineering Undergraduate Students’ Activity in Mathematics.

International Journal of Research in Undergraduate Mathematics Education,

6(1), 42–64. https://doi.org/10.1007/s40753-019-00100-w

Kiger, M. E., & Varpio, L. (2020). Thematic analysis of qualitative data: AMEE Guide

No. 131. Medical Teacher, 42(8), 846–854.

https://doi.org/10.1080/0142159x.2020.1755030

Klopper, H. (2008). The qualitative research proposal. Curationis, 31(4).

https://doi.org/10.4102/curationis.v31i4.1062

Li, L. C., Grimshaw, J. M., Nielsen, C., Judd, M., Coyte, P. C., & Graham, I. D.

(2009). Evolution of Wenger’s concept of community of practice.

Implementation Science, 4(1). https://doi.org/10.1186/1748-5908-4-11

Macià, M., & García, I. (2016). Informal online communities and networks as a source

of teacher professional development: A review. Teaching and Teacher

Education, 55, 291–307. https://doi.org/10.1016/j.tate.2016.01.021

46

https://doi.org/10.1177/1468794103033004
https://www.semanticscholar.org/paper/Tracking-and-Reacting-to-the-Evolving-Knowledge-of-Ishola-McCalla/f0a9a5e8d7f25bc9c478fb9e94c48dba21d26464
https://www.semanticscholar.org/paper/Tracking-and-Reacting-to-the-Evolving-Knowledge-of-Ishola-McCalla/f0a9a5e8d7f25bc9c478fb9e94c48dba21d26464
https://www.semanticscholar.org/paper/Tracking-and-Reacting-to-the-Evolving-Knowledge-of-Ishola-McCalla/f0a9a5e8d7f25bc9c478fb9e94c48dba21d26464
https://doi.org/10.1007/s40753-019-00100-w
https://doi.org/10.1080/0142159x.2020.1755030
https://doi.org/10.4102/curationis.v31i4.1062
https://doi.org/10.1186/1748-5908-4-11
https://doi.org/10.1016/j.tate.2016.01.021


Meiszner, Glott, & K. Sowe. (2008, June). Free / Libre Open Source Software

(FLOSS) Communities as an Example of Successful Open Participatory

Learning Ecosystems. The European Journal for the Informatics Professional,

IX(3),62–68.

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.362.6904&rep=rep

1&type=pdf

Moutidis, I., & Williams, H. T. P. (2021). Community evolution on Stack Overflow.

PLOS ONE, 16(6), e0253010. https://doi.org/10.1371/journal.pone.0253010

Neshati, M. (2017). On early detection of high voted Q&A on Stack Overflow.

Information Processing & Management, 53(4), 780–798.

https://doi.org/10.1016/j.ipm.2017.02.005

Novielli, N., Calefato, F., & Lanubile, F. (2014, November 17). Towards discovering

the role of emotions in stack overflow. Proceedings of the 6th International

Workshop on Social Software Engineering.

https://doi.org/10.1145/2661685.2661689

Parnin, C., & Treude, C. (2011). Measuring API documentation on the Web.

Proceedings - International Conference on Software Engineering, 25–30.

https://doi.org/10.1145/1984701.1984706

Phang, C., Kankanhalli, A., & Sabherwal, R. (2009). Usability and Sociability in

Online Communities: A Comparative Study of Knowledge Seeking and

Contribution. Journal of the Association for Information Systems, 10(10),

721–747. https://doi.org/10.17705/1jais.00210

Radford, M. L., Connaway, L. S., Mikitish, S., Alpert, M., Shah, C., & Cooke, N. A.

(2016, March 6). Shared values, new vision: Collaboration and communities of

47

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.362.6904&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.362.6904&rep=rep1&type=pdf
https://doi.org/10.1371/journal.pone.0253010
https://doi.org/10.1016/j.ipm.2017.02.005
https://doi.org/10.1145/2661685.2661689
https://doi.org/10.1145/1984701.1984706
https://doi.org/10.17705/1jais.00210


practice in virtual reference and SQA. Journal of the Association for

Information Science and Technology, 68(2), 438–449.

https://doi.org/10.1002/asi.23668

Singer, L., Figueira Filho, F., & Storey, M. A. (2014, May 31). Software engineering

at the speed of light: how developers stay current using twitter. Proceedings of

the 36th International Conference on Software Engineering.

https://doi.org/10.1145/2568225.2568305

Smith, B., & Sparkes, A. C. (2016). Routledge handbook of qualitative research in

sport and exercise. Routledge.

Spiro, E., & Ahn, Y. Y. (Eds.). (2016). Social Informatics. Lecture Notes in Computer

Science. https://doi.org/10.1007/978-3-319-47874-6

Storey, M. A., Zagalsky, A., Filho, F. F., Singer, L., & German, D. M. (2017). How

Social and Communication Channels Shape and Challenge a Participatory

Culture in Software Development. IEEE Transactions on Software

Engineering, 43(2), 185–204. https://doi.org/10.1109/tse.2016.2584053

Stuckey, H. (2013). Three types of interviews: Qualitative research methods in social

health. Journal of Social Health and Diabetes, 01(02), 056–059.

https://doi.org/10.4103/2321-0656.115294

Vaismoradi, M., Jones, J., Turunen, H., & Snelgrove, S. (2016). Theme development

in qualitative content analysis and thematic analysis. Journal of Nursing

Education and Practice, 6(5). https://doi.org/10.5430/jnep.v6n5p100

48

https://doi.org/10.1002/asi.23668
https://doi.org/10.1145/2568225.2568305
https://doi.org/10.1007/978-3-319-47874-6
https://doi.org/10.1109/tse.2016.2584053
https://doi.org/10.4103/2321-0656.115294
https://doi.org/10.5430/jnep.v6n5p100


Wang, L., Zhang, L., & Jiang, J. (2020). Duplicate Question Detection With Deep

Learning in Stack Overflow. IEEE Access, 8, 25964–25975.

https://doi.org/10.1109/access.2020.2968391

Wenger, E. (1991, September 27). Situated Learning. Cambridge University Press.

https://doi.org/10.1017/cbo9780511815355

Wenger, E. (1998). Communities of practice: Learning, meaning, and identity.

Cambridge University Press. https://doi.org/10.1017/CBO9780511803932

Wethington, E., & McDarby, M. L. (2015, December 20). Interview Methods

(Structured, Semistructured, Unstructured). The Encyclopedia of Adulthood

and Aging, 1–5. https://doi.org/10.1002/9781118521373.wbeaa318

Williams, C. (2011). Research Methods. Journal of Business & Economics Research

(JBER), 5(3). https://doi.org/10.19030/jber.v5i3.2532

Wu, Y., Wang, S., Bezemer, C. P., & Inoue, K. (2018). How do developers utilize

source code from stack overflow? Empirical Software Engineering, 24(2),

637–673. https://doi.org/10.1007/s10664-018-9634-5

Yazdanian, R., West, R., & Dillenbourg, P. (2020). Keeping Up with the Trends:

Analyzing the Dynamics of Online Learning and Hiring Platforms in the

Software Programming Domain. International Journal of Artificial

Intelligence in Education, 31(4), 896–939.

https://doi.org/10.1007/s40593-020-00231-1

Zagalsky, A., Feliciano, J., Storey, M. A., Zhao, Y., & Wang, W. (2015). The

Emergence of GitHub as a Collaborative Platform for Education. Proceedings

49

https://doi.org/10.1109/access.2020.2968391
https://doi.org/10.1017/cbo9780511815355
https://doi.org/10.1017/CBO9780511803932
https://doi.org/10.1002/9781118521373.wbeaa318
https://doi.org/10.19030/jber.v5i3.2532
https://doi.org/10.1007/s10664-018-9634-5
https://doi.org/10.1007/s40593-020-00231-1


of the 18th ACM Conference on Computer Supported Cooperative Work &

Social Computing. https://doi.org/10.1145/2675133.2675

Zagalsky, A., German, D. M., Storey, M. A., Teshima, C. G., & Poo-Caamaño, G.

(2017, August 18). How the R community creates and curates knowledge: an

extended study of stack overflow and mailing lists. Empirical Software

Engineering, 23(2), 953–986. https://doi.org/10.1007/s10664-017-9536-y

Zhang, H., Wang, S., Chen, T. H., & Hassan, A. E. (2021, November 1). Reading

Answers on Stack Overflow: Not Enough! IEEE Transactions on Software

Engineering, 47(11), 2520–2533. https://doi.org/10.1109/tse.2019.2954319

50

https://doi.org/10.1145/2675133.2675284
https://doi.org/10.1007/s10664-017-9536-y
https://doi.org/10.1109/tse.2019.2954319


Appendices
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Appendix 2: Interview Questions
1. How long have you been in the field of programming? Is it just a passion or a

professional career?

2. What do you do on stack overflow? How do you use it?

3. How often do you use the platform? What are the situations when you use the

platform, ask questions, searching for answers, etc and why?

4. Why do you use the platform? Can you ask a colleague at work if you had a question

or you prefer to raise your question on stack overflow & why?

5. Can you think of a particular situation when you had to look for an answer on SO?

What happened then?

6. Do you believe that stack overflow made a change in your work life? How did it help

at work? What would have happened if there was no stack overflow? Would anything

change?

7. What kind of challenges do you face when trying to apply the knowledge(by

knowledge we mean the answers to your questions, the answers to your searches, etc)

you gained from stack overflow?

8. Do you believe an online community like stack overflow could help you build

knowledge that can  aid you in your work life? How?

9. How do you integrate the codes you took from SO into your work tasks?
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