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What does a software engineer look like?

Kaya Thomas via http://wogrammer,.orgElliot Anderson from Mr.Robot 3



PROBLEM: WE NEED MORE  DEVELOPERS
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How do we empower more people to become 
software developers?

5



NEXT GEN DEVS!NEXT GEN DEV COMMUNITIES
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NEXT GENERATION OF DEVELOPERS

SOCIAL 
TRANSPARENCY 

SOCIETAL 
IMPACT HYBRID WORK
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DEVELOPERS WHO VLOG
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Source: a day in the life of a software engineer. Author: Mayuko. Video Link:  https://youtu.be/rqX8PFcOpxA?t=99 9



RESEARCH QUESTIONS
RQ1 What are the motivations and intentions for creating ‘day in the life’ 

vlogs?

What kind of content to developers share?

What kind of interaction happens around these videos?  

How are these videos perceived by the broader community?

RQ2

RQ3

Souti Chattopadhyay, Denae Ford, Thomas Zimmermann. Developers Who Vlog: Dismantling Stereotypes through Community and Identity. To Appear at 
Computer Supported Cooperative Work (CSCW) 2021. April 2021. http://aka.ms/DevVlogs-CSCW 10
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APPROACH

16 Dev Vloggers 
Interviewed 
! across 4 continents 
! 30-45 min interviews 

RQ1
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Table 1. Interview Participants. The A��, the experience programming (E������), and the experience vlogging
(E������) is in years.

ID L������� A�� G����� E������ E������ J�� T��� J�� T����

P01 Japan 32 M 7 1 Remote Software Engineer
P02 USA 33 W 8 1 Freelance Creator
P03 India 23 M 5 2 Remote Software Engineer
P04 UK 33 M 20 2 In-o�ce Software Development Engineer
P05 Spain 25 M 15 2 In-o�ce Software Engineer
P06 Philippines 24 W 4 2 In-o�ce Front-End Web Developer
P07 USA 24 M 7 2 NA NA
P08 India 23 M 7 1 In-o�ce Senior Developer
P09 USA 23 M 4 0 In-o�ce Full Stack Software Engineer
P10 Iraq 26 W 7 0 In-o�ce Developer
P11 USA 25 M 6 2 Freelance Developer
P12 USA 27 M 3 2 In-o�ce Software Engineer
P13 USA 24 W 4 1 Freelance Creator
P14 USA 27 W 10 3 Freelance Creator
P15 USA 28 W 4 1 In-o�ce Software Engineer
P16 Germany 26 W 6 0 In-o�ce Engineer

and held no position at the time of interviewing (marked as NA). Three other participants have quit
their full-time jobs and become full-time creators on YouTube due to circumstances surrounding
family P02, or personal choice of career.

Protocol. The semi-structured interviews lasted between 30-45 minutes. We asked the participants
about their motivation for starting a YouTube channel and why they continued to post content
regularly. We also asked them about what factors they consider when creating the vlogs and the
e�ect they perceive these videos have on the general audience. The interview guide is included in
the supplemental materials package submitted in the online portal.

Analysis. We transcribed the interviews and assigned descriptive codes categorize the di�erent
motivations and factors, similar to the process of analyzing the videos. Two authors then performed
axial coding by iteratively grouping and re-grouping similar descriptive codes, and rede�ning the
groups into high-level themes. We reached saturation in the interview analysis for the high-level
themes after 16 interviews, i.e., no new themes appeared in the �nal interviews.

4.2 Results
From our interview analysis, we found that developers were motivated to vlog to disseminate
various misconceptions about “who are developers” within the di�erent groups of people and posted
the vlogs on YouTube as it reaches a diverse audience. Through the vlogs, developers wanted to
unveil what software developers do in reality, reach out and build a community, promote a diverse
set of experiences within that community, and create awareness of the variety of opportunities in
this �eld of work. We discuss each motivation here:

4.2.1 Demystifying the identity and life of the developers: Many developers who vlog want to
demystify what it means to be a developer; the image people have about developers is “very
intimidating” [P06] and developers are not seen “in a human light” [P15] and instead as “mythical

J. ACM, Vol. 37, No. 4, Article 111. Publication date: October 2020.



APPROACH

16 Dev Vloggers 
Interviewed 
! across 4 continents 
! 30-45 min interviews 

130 videos analyzed 
! 17.8 hours,  
! 35.2 million views on 

“A Day in the life of a 
software developer” 

! 21 countries

1176 vlog comments 
analyzed 
!Up to the top 10 
comments on vlogs

RQ1 RQ2 RQ3

12



RESULTS: MOTIVATIONS
RQ1

Demystify the Identity 

Find and Build Community 

Promote Diversity 

Create Awareness 

Professional Growth

“[Devs are] living, breathing human 
people who are dynamic and have 
their own lives and have interests 

outside of coding”

 “Spread the message that anyone can basically 
learn to code and get into tech” and creates 

videos and vlogs about “the technologies and 
how to learn these things and how they can help.”

13[Source Paper]  http://aka.ms/DevVlogs-CSCW
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RESULTS: CONTENT ANALYSIS
Stages of Learning 

Collaboration & Creativity 

Career as a Developer  

Remote Work 

Managing Stress at Work 

Lifestyle and Social Life

RQ2

Several videos described how it important it was for developers to 
have adequate communication skills since, “often you can get a lot 
more done by having a quick conversation with the rest of your 
team” 

Pre COVID vlogs: co-working spaces, WFH focused work  
During COVID vlogs: stories of overcoming social engagements,  
job loss

14[Source Paper]  http://aka.ms/DevVlogs-CSCW
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RESULTS: COMMENTS
Finding Information 

Seeking Advice 

Expressing Empathy 

Discovering Community  

Dissent and Sarcasm

RQ3

15

“This video goes on to show a very important point - 
software engineering is not equal to just coding. It is 
about human interactions to come to a decision and 
then execute that decision (of which a part is coding 
other part may be documentation or operations).”

“I am a disabled Veteran. It’s never too late. 
Coding has changed my life.” 

“I’m so happy to find this video!! I am also a 
mom software engineer & can’t wait to get 
this show on the road!” 

Viewers find value in vlogs focusing on developer lifestyle as well 
as those sharing work related information like specific tools/
languages. These vlogs eventually encourage viewers to 
consider pursuing a career in development. 

[Source Paper]  http://aka.ms/DevVlogs-CSCW
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DISMANTLING 
DEVELOPER  
STEREOTYPES
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Vlogging to Dismantle Stereotypes of So�ware Developers 111:23

Table 2. Stereotypes dismantled about so�ware developers from our study.

Stereotype / Links to Evidence

W�� ��/��� �� � ���������
S1 Developers are mostly male and mostly white (of European descent)

! Sections 4.2.1, 5.2.3, 6.2.1, 6.2.2, 6.2.4 [V6, V78, P10, P14, V6-8, V79-2, V109-6]

S2 Developers are a young crowd, with no responsibility other than themselves
! Sections 4.2.3, 6.2.4 [V30, V59, V20, P02, V92-6, V63-7]

S3 Developers are math wizards and they are born with coding skills
! Sections 4.2.1, 5.2.1, 5.2.3, 6.2.2 [V38, V64, P10, P13, V121-9, V3-10]

S4 Getting a traditional CS degree is essential to be a developer
! Sections 4.2.4, 5.2.1, 6.2.2 [V3, V9, V78, V80, P11, V63-7, V126-5]

W��� ���� �� ����������
S5 Developers code all day and knows nothing beyond it

! Sections 4.2.3, 5.2.2, 5.2.5, 6.2.3 [V17, V39, V40, V77, P02, P10, V80-7, V92-1, V112-6]

S6 Developers seldom talk to others
! Sections 5.2.2, 6.2.3 [V27, V66, P04, P05, V22-5, V5-6]

S7 Stereotypes about job titles, startups, freelancing, and organizations
! Sections 5.2.3, 5.2.4 [V21, V9, P05, P09, P04, V21-10, V28-6]

P������� ���� �� ����������
S8 Developers have no time for fun

! Section 5.2.6 [V2, V109, P05, P07, P03, V4-2, V80-8]

S9 Developers are asocial or anti-social, and prefer to be left alone
! Sections 4.2.2, 5.2.6 [V19, V29, V54, P08, V102-8, V55-3]

S10 Developers lead an unhealthy lifestyle
! Sections 5.2.5, 5.2.6 [V12, V34, V119, P01, P15, P16, V13-5, V89-1]

7.1.1 Breaking Barriers of Stereotypes. The motivations of developers who vlog along with the top-
ics they discuss challenge misconceptions and stereotypes around developers work and life. These
stereotypes eventually become perceptions and create barriers around the developer community,
either consciously or unconsciously. We identi�ed three themes of stereotypes that are addressed.
The three themes of stereotypes dismantled through our studies are centered around who can be a
developer, what the work life a developer includes, and what developer’s personal life looks like.

Who is/can be a developer. [S1-S4] These are stereotypes related to the identity of developers such
as “Developers are mostly male, and are of European descent”, “Developers are a young crowd, with
no responsibility other than themselves”, “Developers are math wizards, and they are born with
coding skills”, and “Getting a traditional CS degree is essential to be a developer”. These stereotypes
create barriers for people of di�erent backgrounds to embrace this community, and be
part of it. Developers from around the world, from all genders, are challenging the notion of the
stereotypical image of male white/Caucasian developers. The online presence of developers on
YouTube has made an impact in breaking this stereotype [Takeaway 5] P10 talks about how “the
image that is currently on YouTube is that there are di�erent kinds of people. It’s not just one
type of people, one type of race” [Takeaway 6]. Developers further challenges stereotypes in this

J. ACM, Vol. 37, No. 4, Article 111. Publication date: October 2020.

[Source Paper]  http://aka.ms/DevVlogs-CSCW

aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-CSCW


DIFFERENCES BETWEEN DEVS IN INDUSTRY
How do industry developers interest in activities vary 
from vlog developers?

Industry Devs Age 
15%: 18-24 years 
28%: 25-29 years 
20%: 30-34 years 
28%: 35-44 years 
  9%: 45 years +

n= 130 Videos 
n=335 responses from industry 
devs

Souti Chattopadhyay, Thomas Zimmermann, Denae Ford. Reel Life vs. Real Life: How Software Developers Share Their Daily Life through Vlogs. August 2021. http://aka.ms/DevVlogs-FSE 17
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Figure 1: Distribution of number of developers and their (interval
of) time spent in each activity. Time spent is measured from none
(left bars, darkest) to >4 hours (right bars, darkest). Left margin per-
centages show developers who chose 1 hour on an activity (light
blue bars) and right margin percentages show those who spent > 1
hour.

coding related work (debugging, testing etc.) (80%), and problem
solving (51%).

Least Time Spent. Industry developers spent the least amount of
time (less than an hour) networking (97%), organizing their work
day (94%), and performing administrative tasks (91%).

Outside of Coding. We found an interesting distributions. When
it came to life outside of work. For instance, for how much time
respondents reported spending with friends and family we found
an even split: 50% reported spending less than an hour and the
remaining 50% spending more than 1 hour. Likewise, for personal
projects (21%), lifestyle (24%), breaks (18%), and maintaining health
(17%) we found that very few developers were able to devote more
than hour to these activities.

Enhanced Collaboration.We also �nd that developers often spent
time in collaborative activities like 51% developers spending more
than an hour a day in meetings and 41% on messaging. We should
note that as the survey was conducted in the peak of the COVID-19
pandemic this could in�uence their collaboration style. Developers
were mostly working from home, which might a�ect the time spent
in video call meetings and messages they exchanged.

Summary: Developers from our survey largely spend their
time working on technical aspects (coding or peripheral coding
tasks) of their work. However, when not working on code, their
time is spent in meetings and staying connected, or mentoring
co-workers.

With little time left in the day, less than 20% developers spend
time on their physical or mental health, taking breaks, or to
plan out their day.
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Figure 2: Distribution of screen-time per activity developers would
dedicate in mock-up vlogs compared to the reported time they
spend on each activity; developers can choose between ‘Don’t show
at all’, ‘Show less frequently’, ‘About the same’, and ‘Show more
frequently’. The left margin shows percentage of developers rep-
resented by the red bars, and the right margin shows those of the
green bars.

4.3 What would industry developers �nd
valuable to be presented about their daily
life? (RQ3)

To understand what developers �nd valuable to share as part of
their “day in life" identity, in the survey we asked LSC developers
to make mock-up vlogs (refer to section 3.2 for speci�c question).
Figure 2 shows a distribution of what activities the developers
would dedicate ‘more’ or ‘less’ vlog-time in their mock-up vlogs
compared to their reported-time.

Most developers (94%) �nd value in showing their problem-
solving process through mock-up vlogs similar or more than their
reported time. 88% developers also think its valuable to showing
mentoring activities in their mock-up vlogs.

Since core technical activities (coding and code peripheral) takes
up most of their reported time, developers want to capture them
in mock-up vlogs (refer to Figure 1). 87% and 84% developer (re-
spectively) want to dedicate similar or more vlog-time showing
parts of their daily life spent in coding-related activities and cod-
ing. Additionally, 65% developers want to capture their time spent
on personal projects. Other than technical activities, 64% develop-
ers want their mock-up vlogs to feature time spent in messaging
co-workers and staying connected at work, networking(59%), and
meetings at work (58%). They also want to emphasize the breaks
they take in between work (57% developers).

Outside work, 62% developers �nd it worthwhile to include
health related activities in their mock-up vlogs, and 59% developers
want to capture their daily social interactions.

However, the activities developers want to capture more (or sim-
ilar) in their mock-up vlogs are di�erent from the activities they
reported spending more time on (see Figure 1). This can stem from
the motivations behind the vlogs. To understand how motivation
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Table 2: The percentage of developers who would allot “more"
screen-time to an activity compared to the real-time spent. For each
column (motivation), green colored cellsmark activities at least 20%
developers want to allot “more" screen-time. Motivations for which
an activity is statistically di�erent from the others motivations are
labelled with (*).

Activity Personal brand Diversity Awareness

Coding 32% 29% 35%
Peripheral coding tasks 36% 35% 36%
Problem solving 43% 50% 46%
Administrative work 2% 1% 4%
Mentoring 41% 56% (*) 33% (*)
Organize 12% 12% 8%
Meetings 6% 17% (*) 9%
Networking 11% 26% (*) 17%
Messaging 9% 17% 11%
Personal projects 23% 30% 16% (*)
Social 16% 27% 17%
Health 14% 22% 21%
Lifestyle 11% 7% 10%
Breaks 6% 18% (*) 9%

can a�ect the value of presenting an activity though vlogs, we ran-
domly assigned a motivation scenario to the survey question “If
you were to make a vlog . . . ". 112 developers were asked to pro-
mote personal network and value, 106 developers were to promote
diversity in computing, and 117 developers to promote awareness
of computing careers through their mock-up vlogs.

To understand how motivations a�ect what activities developers
�nd valuable, we calculated the percentage of developers who chose
to dedicate “more” screen-time compared to their real-time spent
per activity. Since we already know the real-time developers spend
on these activities, looking at distribution of developers wanting to
capture “more" captures the relative value developers unconsciously
assign when presenting themselves through vlogs.

Table 2 presents the percentage distribution of developers. De-
velopers �nd more activities valuable when they want to make a
vlog to promote diversity, and similar activities as valuable when
making vlog to promote awareness about computing careers or
promoting their personal ventures.

When motivated to promote personal value and network. > 30%
of developers want to show coding, peripheral coding related and
problem solving activities through the mock-up vlogs; most devel-
opers (43%) want to dedicate more vlog-time for problem solving
compared to their reported time. Mock-up vlogs will have higher
dedicated time for mentoring and personal projects as 41% and 23%
developers want to show these activities more compared to their
daily life.

When motivated to promote diversity in computing. Developers
�nd a lot of activities valuable when motivated to promote diversity.
Mentoring is an important activity to show in these mock-up vlogs
with the 56% developers interested in including it, followed by
problem solving (50% developers). Other than activities at work,
developers also �nd creative personal projects (personal project
(30%) and Networking (26%)), social life (friends and family (27%)),

and health related activities (22%) important activities to include in
the mock-up vlog.

When motivated to promote awareness about computing careers.
Most developers want to capture problem solving (46%), coding
peripheral (36%), and coding (35%) activities to in mock-up vlogs.
33% developers want dedicating more vlog-time on mentoring,
and 21% developers want to show health related activities more
compared to their reported-time.

Summary: When asked about making a vlog, most developers
�nd coding, coding related activities, showing problem solv-
ing, and engaging in mentoring activities valuable and want to
dedicate more screen-time for these activities in the vlogs.

However, motivation behindmaking the vlogs a�ects what other
activities are deemed valuable; when promoting personal brand
and growth developers want to capture their time working
on personal projects in the vlogs, when promoting diversity
developers �nd it valuable to show socio-personal sides of their
life, and when promoting awareness about computing careers
developers want to feature their time spent in maintaining a
healthy life.

5 DISCUSSION
Our �ndings have brought together two perspectives of software
developers. From RQ1, we presented an expanded understanding
of the types of activities developers to in a day. Likewise, from RQ2
and RQ3 we found that similar activities would be of interest in
presenting to other developers (who do not vlog) albeit at di�erent
frequencies. In this remainder of this section, we interpret our
�ndings from our research questions to help build a more complete
understanding developers identity. We also present

In answering our research questions we found that LSC develop-
ers wanted to their vlogs to paint a not so perfect picture of what
they do in practice. Next, we discuss interesting di�erences in how
they reported spending their time in contrast with what developers
wanted to display publicly in their mock-up vlog. Table 3 compares
the �ndings from Section 4.2 with Section 4.3.

5.1 Picture (Not So) Perfect: Contrasting
Reported Time vs. Mock-Up Vlog Time

Presenting activities that take signi�cant time. LSC developers
wanted their mock-up vlogs to capture the activities they also
spend the most time on—coding, peripheral coding activities, and
problem solving. Between 59% and 80% of developers reported they
spend an hour or more in these activities and between 84% and
94% of developers wanted to include them in the mock-up vlogs.
Developers also wanted to capture how they communicate and stay
connected with their colleagues: 41% developers spend an hour or
more in emails and di�erent messaging services and 64% developers
want their mock-up vlog to appropriately include that activity.

Presenting more than in real life. LSC developers want their mock-
up vlog to show some activitiesmore frequently even though they
reported spending less time on these activities. While less than

8

aka.ms/DevVlogs-CSCW
aka.ms/DevVlogs-FSE
aka.ms/DevVlogs-FSE


OPEN QUESTIONS
Is it interests in impact of projects?

Is it motivations for becoming a developer?

What defines a generation w.r.t. developers?

Is it interest in non-traditional career paths?

Using age alone may not yield the intended results
18



NEXT GENERATION OF DEVELOPERS

SOCIAL 
TRANSPARENCY 

SOCIETAL 
IMPACT HYBRID WORK
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OPEN SOURCE FOR 
SOCIAL GOOD

Little WindowProject Website: http://aka.ms/OSS4SG

20



TRADITIONAL OSS CONTRIBUTIONS
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Yu Huang, Denae Ford, Thomas Zimmermann. Leaving My Fingerprints: Motivations and Challenges of Contributing to OSS for Social Good. To Appear 
at International Conferences on Software Engineering (ICSE) 2021. May 2021. http://aka.ms/oss4sg

OSS FOR SOCIAL GOOD:
Open source software projects where the outcome distinctly targets a community of people to 
overcome a societal issue.

DEVELOPERS USING THEIR SKILLS TO HELP OTHERS

22

http://aka.ms/oss4sg
http://aka.ms/oss4sg


OSS FOR SOCIAL GOOD:
Open source software projects where the outcome distinctly targets a community of people to 
overcome a societal issue.

23

DEVELOPERS USING THEIR SKILLS TO HELP OTHERS

Yu Huang, Denae Ford, Thomas Zimmermann. Leaving My Fingerprints: Motivations and Challenges of Contributing to OSS for Social Good. To Appear 
at International Conferences on Software Engineering (ICSE) 2021. May 2021. http://aka.ms/oss4sg

http://aka.ms/oss4sg
http://aka.ms/oss4sg


GAPS FROM THE SOCIAL SECTOR

Building on this GitHub Study, we focus on the 
experiences of contributors

Understudied experience of those interested in 
making a broader impact

Social impact projects are used to inspire in CS Ed 
community. Does the same exist here in OSS?

How to characterize the OSS4SG community? 
How can we support them?

24



517 survey respondents21 Semi-structured Interviews

Sequential Mixed-Methods Study

Motivations, 
Challenges, Project 
Selection Strategies

Qualitative Quantitative
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TABLE III: The responses from P-OSS4SG and P-OSS to the question “Please rate how much you are motivated from the
following aspects when you decide to contribute to a project:” (Q19, Q19’). The columns P-OSS4SG and P-OSS list the
accumulated percentages of responses from “Important” and “Very Important” (i.e., higher than “Moderately Important”).
Delta lists the difference of the percentages between P-OSS4SG and P-OSS; statistically significant differences are indicated
with asterisks (*). The motivation items are ranked and numbered by the importance in P-OSS4SG.

Motivation P-OSS4SG
(n=222)

P-OSS
(n=198)

Delta
(P-OSS4SG - P-OSS)

I want to help the target users. (M1) 69.4% 65.7% 3.7%
I want to give back. (M2) 66.2% 63.6% 2.6%

I want to have an impact on society. (M3) 64.4% 60.1% 4.3%
I want to help solve a societal issue. (M4) 63.5% 54.0% 9.5% **

It’s my hobby. (M5) 63.5% 70.7% -7.2%
I can learn or improve technology skills. (M6) 53.1% 72.7% -19.6% ***

I want to help other contributors in the team. (M7) 51.8% 62.6% -10.8%
It’s my job. (M8) 51.8% 53.0% -1.2%

It helps me to build my portfolio and reputation for my career. (M9) 39.2% 53.5% -14.3% *
I need to improve this project for my work or school studies. (M10) 29.3% 39.9% -10.6% ***

I want to meet new people. (M11) 17.6% 30.3% -12.7% **
My organization/boss encourages me to work on this project. (M12) 15.3% 21.2% -5.9%

I want to get paid. (M13) 12.6% 13.6% -1.0%

Wilcoxon rank sum test significance codes: ‘***’ p < 0.001, ‘**’ p < 0.01, ‘*’ p < 0.05

TABLE IV: The responses P-OSS4SG and P-OSS to the question “Please rate how important the following factors are
to you when you decide to work on a project” (Q17, Q17’). The columns P-OSS4SG and P-OSS listed the accumulated
percentages of responses from “Important” and “Very Important” (i.e., higher than “Moderately Important”). Delta list
the difference of the percentages between P-OSS4SG and P-OSS. Statistically significant differences are indicated with
asterisks (*). The items are ranked and numbered by the importance in P-OSS4SG.

Factors to Consider When Selecting a Project P-OSS4SG
(n=226)

P-OSS
(n=202)

Delta
(P-OSS4SG - P-OSS)

I personally respect/care about the issue this project is trying to solve. (F1) 83.6% 75.7% 7.9%
I like the idea of this project. (F2) 83.2% 78.2% 5.0%

This project is active. (F3) 74.3% 72.3% 2.0%
The goal of this project meets some form of needs I care about. (F4) 73.0% 67.3% 5.7%

This project is welcoming. (F5) 67.7% 64.3% 3.4%
I fully understand the goal and value of this project. (F6) 65.9% 65.3% 0.6%

I trust the owner/organizer of this project. (F7) 63.5% 42.1% 21.4% ***
I feel confident in my skills to help with this project. (F8) 62.4% 65.8% -3.4%

This project is well-maintained. (F9) 57.5% 64.8% -7.3%
I can learn some new skills or enhance my skills in this project. (F10) 43.8% 62.4% -18.6% ***

This project targets a lot of users. (F11) 24.8% 27.7% -2.9%
This project has a diverse contributor team (e.g., gender, race, geography). (F12) 16.4% 18.3% -1.9%

Someone else in my community is also working on this project. (F13) 15.9% 16.3% -0.4%
This project is popular in the community. (F14) 15.5% 27.2% -11.7% *

Wilcoxon rank sum test significance codes: ‘***’ p < 0.001, ‘**’ p < 0.01, ‘*’ p < 0.05

D. What are the current challenges to work for OSS4SG?
(RQ4)

We report the challenges contributors are facing with cur-
rently in OSS4SG. In the end of the section, we discuss on
observations from P21, who provided insightful and unique
feedback on challenges in OSS4SG from the perspectives of
technical advisors (with no programming background).

1) Interview: The most frequently reported challenge in
our interviews is that it is very hard to match contributors
and OSS4SG projects, (P1, P3, P4, P9, P18). This challenge
is also indicated from consulting with the GitHub Social
Impact Sector. Currently, there is no indicator (e.g., badges)
yet to recommend or identify OSS4SG projects in open source
community:

“It is difficult to know where the projects are. Where the
communities are. And getting involved in it. There are many,
many, many developers that might want to contribute, but
they never get, you know, an announce or publication, a
post, something.” (P1)

Lack of funding, which results in unstable flow of contrib-
utors, is reported to be a challenge for OSS4SG:

“I honestly think the hardest thing about working on social
good is very frequently they’re funded by charities, so it’s
very hard to get people’s full focus on it. Like, paid full
focus on it.” (P4)

Because OSS4SG projects often include contributors with
different backgrounds, communication can be challenging:

RESULTS: PROJECT SELECTION
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RESULTS: CHALLENGES AND OPPORTUNITIES
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TABLE VI: The responses from P-OSS4SG+ and P-OSS+ to the question “Please rate the agreement on how challenging
the following aspects are to you” (Q27, Q27’). The columns P-OSS4SG+ and P-OSS+ listed the accumulated percentages of
responses from “Agree” and ”Strongly Agree” (i.e., higher than “Neither Agree nor Disagree”). Delta listed the difference of
the percentages between P-OSS4SG+ and P-OSS+. Statistically significant differences are indicated with asterisks (*). The
challenge items are ranked and numbered by descending agreement of P-OSS4SG+.

Challenges P-OSS4SG+
(n=153)

P-OSS+
(n=228)

Delta
(P-OSS4SG+ - P-OSS+)

It is hard for newcomers to understand how to contribute to the project. (C1) 69.9% 64.5% 4.5%
It is hard to understand what features my users need. (C2) 53.6% 49.1% 4.5%
Not knowing where to find good projects to work on. (C3) 49.7% 36.8% 12.9%

Needing more money to work on a project. (C4) 49.0% 43.0% 6.0%
Not understanding the direction of a project. (C5) 41.8% 34.2% 7.6%

Other contributors losing sight of direction of a project. (C6) 32.0% 35.5% -3.5%
Working with people who do not understand open source. (C7) 32.0% 33.8% -1.8%

The project is over-engineered. (C8) 24.8% 24.6% 0.2%
Stakeholders are unreasonable on feature requests. (C9) 22.2% 29.4% -7.2% **

Too much time is spent on documentation in this project. (C10) 14.4% 21.1% -6.7% *

Wilcoxon rank sum test significance codes: ‘***’ p < 0.001, ‘**’ p < 0.01, ‘*’ p < 0.05

but also, creating a community around it that, of course,
massively increases sustainability.” (P21)

Though P21 does not have programming experience, his
experience on collaborating with non-technology stakeholders
and pushing social good products to OSS is valuable for
OSS4SG community.

Though facing with similar challenges with OSS, it is more
challenging for OSS4SG contributors to find a project to
contribute to.

IV. DISCUSSIONS AND IMPLICATIONS

Our findings demonstrate that Open Source Software for
Social Good is a sub-type of OSS projects that have its
own characteristics. Developers perceive differences between
OSS4SG and general OSS on definition, motivation, factors
used for evaluation, and challenges. In the remainder of
this section, we present design implications based on our
findings specifically for OSS4SG contributors, project owners,
organizations seeking for OSS4SG options, and fund raisers
to improve the OSS4SG community.

A. Match contributors to OSS4SG projects

In our study, OSS4SG contributors described challenges
with the lack of information and communication channels to
discover OSS4SG projects. They also indicated that OSS4SG
projects that need help cannot effectively reach developers
willing to help (Section III-D). Thus, we suggest implications
to mitigate these challenges from the perspective of the OSS
community and project owners.

For the OSS community, we suggest instrumenting badges
and labels and improving nomination guidelines to highlight
OSS4SG projects. Research has shown that indicating OSS
project properties with badges can improve the participation
and help contributors search for projects of interest [35].
We suggest a similar approach to help contributors identify

projects that are for social good. Our findings suggest contrib-
utors identify OSS4SG projects based on the targeted users
and social issues. Such badges or labels can be added to
OSS projects to ease the searching process. Currently, third
parties that provide directories of OSS4SG projects (e.g., Ovio,
Digital Public Goods, etc.) use free nominations from users.
We suggest curators of OSS4SG project directories adapt
nomination guidelines with criteria of OSS4SG to lead users
to effective nominations.

For OSS4SG advocates, project owners, organizers, and
fund raisers, we suggest clarifying and emphasizing relevant
OSS4SG information to attract contributors of interest.
Our findings on OSS4SG motivations (Section III-B) and
factors used for selecting projects (Section III-C) indicate
that OSS4SG contributors care more about project owners,
projects’ goals, social impact and targeted users more than
when compared to general OSS contributors. Emphasizing
this information in project documentation or websites can
attract and help contributors with interest of certain type of
projects. Thorough introductions and easily accessible links to
websites of project owners and organizations are also helpful
for contributors to evaluate and select projects.

B. Protect safety and privacy in OSS4SG
Our findings suggest that many OSS4SG projects focus on

particularly sensitive societal issues and target empowering
marginalized populations of users. Therefore special care may
be required to support contributors and end users in OSS4SG
effectively and respectfully.

We suggest providing required training and reporting struc-
tures for disruptive behaviors in OSS4SG projects to protect
contributors and end users when risks may apply. For
example, OSS4SG projects that serve victims of domestic vio-
lence (P4’s project), or gender minorities (P14’s project), may
involve interactions with users, in which case both contributors
and end users may suffer from polarized opinions, even
harm, especially in certain geographical regions. OSS4SG
contributors may also lack the knowledge and or not recognize



OPPORTUNITIES
Certified Social Impact

Are there opportunities to highlight Social Impact Projects in 
open source?

DPG Alliance Nomination ! 
Automated Project Badging 

How can we provide safety 
training for high-risk projects?
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https://github.com/cetuspro/help4ua.org-frontend

https://github.com/stop-war-in-ukraine/stop-russia-it 

https://github.com/cetuspro/help4ua.org-frontend
https://github.com/stop-war-in-ukraine/stop-russia-it


ONGOING WORK

FUTURE:  Pairing contributors based on skills and project recommendations to help contributors 
find the projects they want and the project organizers gets what they need to be successful

30

Help them encourage 
the existing growth 
and activity in their 

projects

Help them find the 
OSS Skills necessary 
for their projects to 

succeed

Help them find the 
best projects for their 

individual areas of 
growth

Project Owners Maintainers Contributors



IMPACT OF IMPROVING PATHWAYS TO SUSTAINABLE COMMUNITIES

Maintainer Insights Dashboard  
Built by Mariam Guizani, Denae Ford, and Tom 

Zimmermann 
(Completed & Presented Aug 2021)

GitHub’s Community Insights Dashboard  
(Announced Jan 2022)

THE DASHBOARD WE 
BUILT DIRECTLY LED TO 

GITHUB’S INSIGHTS 
DASHBOARD

Mariam Guizani, Thomas Zimmermann, Anita Sarma, Denae Ford. Attracting and Retaining OSS Contributors with a Maintainer Dashboard. To 
appear in the proceedings of the IEEE/ACM International Conferences on Software Engineering - Software Engineering in Society (ICSE SEIS) 
2022 . May 2022.[pre-print]

https://arxiv.org/abs/2202.07740


- Interns looking at how to make 
these communities sustainable - Recent Paper on how did this 
through a Community Maintainer 
Dashboard: https://arxiv.org/abs/
2202.07740  - External partner, CHAOSS,  also 
considering how the governance 
of a project will dictate how and 
who feels comfortable 
participating. - https://chaoss.community/ 

GOVERNANCE MODELS IN OSS4SG COMMUNITIES

https://arxiv.org/abs/2202.07740
https://arxiv.org/abs/2202.07740
https://arxiv.org/abs/2202.07740
https://chaoss.community/


NEXT GENERATION OF DEVELOPERS

SOCIAL 
TRANSPARENCY 

SOCIETAL 
IMPACT HYBRID WORK

33



LEARNINGS FROM 
PANDEMIC REMOTE 
WORK

34



Advantages include: 

- Control over how this identity was shared 

- Flexibility of economically stable work 

- Autonomy to disengage and re-engage

PRE COVID REMOTE WORK

1 [GitLab 2020 | The Remote Work Report] —pre pandemic report
2 Denae Ford, Reed Milewicz, Alexander Serebrenik. How Remote Work Can Foster a More Inclusive Environment for Transgender Developers.https://dl.acm.org/doi/10.1109/GE.2019.00011  
3 [Groskopf 2017 | Data: American Community Survey via IPUMS]
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TEAM  
PRODUCTIVITY

[Source Papers] Remote Onboarding: https://arxiv.org/abs/2011.08130 . Team Productivity: .https://arxiv.org/abs/2101.05877 

REMOTE 
ONBOARDING

PANDEMIC  
WORK

PANDEMIC REMOTE WORK STUDIES
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APPROACHES

REMOTE ONBOARDING

✍

✍
✍

OPEN 
CODING

267 responses 
(26.7% response rate)

TEAM PRODUCTIVITY
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Model with All Factors

608 responses 
(18% response rate)

Team culture factor
Team culture factor
Team culture factor

Final Reduced Model
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❑ Not comfortable asking for help 

❑ Can’t find someone to help them 

❑ Hard time forming & sustaining  
team connections 

❑ Can’t find correct documentation 

❑ Hardware and Permissions

SELECTED FINDINGS
Challenges Faced Helpful Workarounds

❑ Have active communication channels  

❑ Group-determined communication 
standards 

❑ Assign Onboarding Buddy  

❑ Assign a Tech Mentor AND Org Mentor 

❑ Include social activities as part of ‘work’
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❑ Not comfortable asking for help 

❑ Can’t find someone to help 

❑ Hard time forming & sustaining  
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SELECTED FINDINGS
Challenges Faced Helpful Workarounds

❑ Have active communication channels  

❑ Group-determined communication 
standards 

❑ Assign Onboarding Buddy  

❑ Assign a Tech Mentor AND Org Mentor 

❑ Include social activities as part of ‘work’

How can we scale these workarounds?
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OPPORTUNITIES TO SCALE SUPPORT
Helpful Workarounds

❑ Have active communication channels  

❑ Group-determined communication 
standards 

❑ Assign Onboarding Buddy  

❑ Assign a Tech Mentor AND Org Mentor 

❑ Include social activities as part of ‘work’

ALERT
Hi there! This is your NEO weekly 
reminder to check-in with your 
onboarding buddy Jenny!
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PROJECTS TO KEEP ON THE RADAR
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LOW CODE V. NO CODE W/ MAKE CODE

Source:  https://makecode.microbit.org/courses/blocks-to-javascript/hello-javascript
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BRINGING DEVELOPMENT TO WHERE THE NEXT GENERATION  IS NOW
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WHAT DOES THIS MEAN FOR AI-ASSISTED PROGRAMMING  
ENVIRONMENTS?
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WHAT WILL IT TAKE TO BE READY FOR THE NEXT 
GENERATION?
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IT WILL TAKE…
❑ Help newcomers overcome barriers. No sustainable way for 

online communities to attract new contributors.  
❑ Identify successful retention techniques.  
❑ Protect maintainers and contributors from burnout. 

Community maintainers and moderators are overworked will 
eventually depart communities. 

❑ Reduce bad actors who are engaging in toxic 
behavior (e.g., malicious commits).  

❑ Enable new approaches to scale community growth.  
❑ Build upon metrics for understanding healthy communities that 

can be calculated.
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How do we empower more people to become 
software developers?
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What are we doing NOW that prepares us for 
the next generation of software developers?



THANKS TO MY AMAZING COLLABORATORS
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SUMMARY

49

The next generation of software developers will broaden the 
definition of ‘who’ a software developer can be. 

Online programming communities (OPCs) will be the way this 
next generation gets ushered in. It’s already happening! 

Vision: How can we empower and connect the next 
generation of software devs through the communities they 
engage in now?



THANK YOU
The next generation of software developers will broaden the 
definition of ‘who’ a software developer can be. 

Online programming communities (OPCs) will be the way this 
next generation gets ushered in. It’s already happening! 

Vision: How can we empower and connect the next 
generation of software devs through the communities they 
engage in now?

DENAE@MICROSOFT.COM
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JOB OPPORTUNITIES AT MICROSOFT

Search for Careers at Microsoft:  

https://www.microsoft.com/en-us/research/careers/  

Undergraduate Internship:  

https://www.microsoft.com/en-us/research/academic-program/
undergraduate-research-internship-computing/  

Full Time Opportunities (all levels):  

https://careers.microsoft.com/students/us/en/us-fulltime-opportunities
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