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[Stack Overflow 2018 Developer Survey]

WHILE 50 MILLION PEOPLE VISIT STACK OVERFLOW MONTHLY
   ONLY 10 MILLION HAVE ACCOUNTS



VS. 20%7%

Open Source Communities

[David 2008] [Zlotnick 2017] 
[SO Developer Survey 2018] [USBLS 2016]

�10LESS THAN 7% WOMEN IN OPEN SOURCE
Software Engineers



[SO Developer Survey 2018]

�111/3 OF USERS HAVE <=5 YEARS EXPERIENCE
Many users are new





$50+ /hour: 
  

owns popular OSS products 
Stack Overflow score > 5K 

$100+ /hour:  

owns popular OSS products 
Stack Overflow score > 20K 

[Bugayenko, 2014] 



PROBLEM
Programmers, especially underrepresented groups and novices, 
encounter challenges when interested in participating in online 
programming communities. 

[Vasilescu 2013, Steinmacher 2015, Filippova 2015, Stack Overflow 2017]
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TODAY

Barriers to Participation 
[Ford, Smith, Guo, Parnin. FSE 2016] 

Mentorship  
[Ford, Lustig, Banks, Parnin. CHI 2018] 
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What barriers do women face on 
Stack Overflow?  

How do barriers vary by gender? 

How do barriers manifest across 
usage and experience?  
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what it is. And [I] want to stay away from 
that extra work to figure out how to use 
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all the little social things too that are 
kind of unspoken”
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Stack Overflow Usage
We are researchers conducting a survey on how software developers use the popular Q&A site, 

Stack Overflow. We appreciate your voluntary help with this research study.

Many users on Stack Overflow never contribute to the site -- rarely asking questions, answering 

questions, making comments, or voting. For those who do contribute, they often compete to 

gain reputation points, which enables them to unlock more features on the site.

Please rate the following possible barriers in the degree that they stop you from contributing 

more on Stack Overflow.

* Required

Qualifications *
I feel my expertise or answers would not be of any help to anyone else.

1 2 3 4 5

Strongly Disagree Strongly Agree

Stranger Discomfort *
I feel uncomfortable interacting with and relying on help from strangers online.

1 2 3 4 5

Strongly Disagree Strongly Agree

Intimidating Community Size *
I feel intimidated by the large community of users. I instead prefer connecting with a smaller and more

intimate group.

1 2 3 4 5

Strongly Disagree Strongly Agree

Nothing Left to Answer *
I feel all the easy questions have already been answered, leaving only hard questions.

1 2 3 4 5

Strongly Disagree Strongly Agree

Fear of Contributing to Clutter *
I feel my question might just be a duplicate or unimportant question, so I refrain from posting.
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WILCOXON RANK SUM TEST
α = .05; α = 0.0012 with Bonferroni Correction  

[FSE 2016]

RESULTS

Barrier p-value SigDiff Effect Size Women Likert Men Likert 

Intimidating Community Size <0.001 * 0.5

Awareness of Features <0.001 * 0.5

Stranger Discomfort <0.001 * 0.4

Qualifications <0.001 * 0.4

Perception Of Slacking 0.001 * 0.4

Fear of Negative Feedback 0.003 0.4

“How often is this a barrier for you?”

n=134 n=1336
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OBSERVATIONS

Language Divide: There are two types of language that 
contribute to the unwelcoming atmosphere on Stack 
Overflow: complex questions and idle “boy's club” chatter
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OBSERVATIONS

Helpful Intentions: Participants want to contribute, but 
do not feel like they can based on difficulty finding 
opportunities to post

Language Divide: There are two types of language that 
contribute to the unwelcoming atmosphere on Stack 
Overflow: complex questions and idle “boy's club” chatter
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IMPACT OF IDENTIFYING BARRIERS �29

Stack Overflow founder 
acknowledges novice 

implications  of the work

Barriers also 
resonate with SO 

users on 
blog.denaeford.me

http://blog.denaeford.me


TODAY

Barriers to Participation 
[Ford, Smith, Guo, Parnin. FSE 2016] 

Mentorship  
[Ford, Lustig, Banks, Parnin. CHI 2018] 

Vision 
The Future of Asking (AI)

(DN)

(RE)

(RS)



NOVICE EXPERIENCE �31

Questions are ill-received 

Questions do not follow community 
etiquette

Interested in contributing 
but don’t know how

“Is there some trick to 
making it worthwhile to post 

on Stack Overflow?”



How can users encourage novices 
to ask well-received questions?

�32

RQ

RESEARCH QUESTION
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where groups of people bound 
together by shared expertise and 
passion for a joint goal   
[Lave 1991]

as a 
Community of Practice



APPROACH

Mutual engagement exposes newcomers 
to expert practices [Wenger 1998] 

�33

where groups of people bound 
together by shared expertise and 
passion for a joint goal   
[Lave 1991]

as a 
Community of Practice

Learning through mutual engagement.
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mentor

novice

Context switching 
between platform

Asynchronous 
communication

Dialogue did not 
refine questions 

[Epstein et al., 2002]
[Kraut et al., 2012]

[Baron 1993]
[Kraut et al., 2012]

[Ford et al., 2016] [Wenger, 1998]
[Kraut et al., 2012]

Allow mistakes in 
private space 

Provide formative 
and timely 
feedback 

Do not answer 
questions, help 

others ask better 
questions
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COLLABORATIVE EDITING

Two core components:

Collaborative question 
draft

Help Room to discuss 
and edit the draft2

1

�36IMPLEMENTED FEATURE



Just-In-Time 
Mentorship Study



STUDY DESIGN GOALS

✓ To observe and measure changes in question quality 

✓ To understand feedback provided by mentors 

✓ To improve experience for new question askers 

✓ To learn how to scale these benefits to the whole 
community

�38
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�45

520  
Entered Room

71,068  
Eligible Novices

?
?? ??? ? ?

? ????? Transcripts + Question Scores

Interviewed Mentors

Surveyed Novices

?
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conversations
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conversations

63 Mentors271 Novices

?



MENTORED QUESTIONS HAVE HIGHER QUALITY.

MENTORED QUESTIONS 
HAD A 50% SCORE  

INCREASE ON 
AVERAGE

GOOD NEUTRAL BAD

mentored 25% 49% 25%

not 
mentored 
(control)

18% 51% 30%

-106

�46

[CHI 2018]
χ2 = 7.48, p = 0.023 



MENTORS SUGGEST HIGH-FIDELITY IMPROVEMENTS.

Paraphrasing title and content (Question Phrasing)  

Formatting code to make question scannable 

Community triage 

Including all the pieces of a question (Question Framing) 

Culture of asking

�47

[CHI 2018]
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”Your question is off topic here. We’re not a hacking service.“(Mentor)

�50COMMUNITY TRIAGE
“ok the fact is that on SO you can’t ask for libs you would need 
to do that on another site [link]” (Mentor)

”How do I hack a wifi password?” (Novice)
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end. I know it seems polite, but people object to it on SO.” 
(Mentor)



“Ok thanks for you help. I hope this time people won’t 
attack me.” (Novice)

�52CULTURE OF ASKING

“While it’s good to be social, it’s kind of just fluff on a 
Q&A site.” (Mentor)

“You also might want to edit out the “Thank you!” at the 
end. I know it seems polite, but people object to it on SO.” 
(Mentor)
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Novice: Yeah, 
actually I am! 

I thought I picked up 
on your name too!

Mentor: Hey! 
are you from Egypt 

by chance? 

[Stack Overflow 2018 Developer Survey]
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[Stack Overflow 2018 Developer Survey]

Egypt

Yossef
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QUESTION

ANSWER

Women who experience peer parity 
re-engage sooner.

[VL/HCC 2017]http://bit.ly/SimpleGenderComputer
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What does asking 
for help in the 

future look like?



Identity 
Signals

�58

Social  
Computing

Software 
Engineering

SO Mentorship [CHI 18]  
SO Compiler Errors [FSE 18] 
SO Barriers [FSE 16] 
Frustrated Devs [CHASE 15]

Identity  
Movements [CSCW 18]

Characterizing Devs [ESEM 17] 
Tool Notifications [FSE 16] 

GH Signals [ICSE SEIS 19]  
Peer Parity [VLHCC 17]

Interview Eye-Tracking [ICSE NIER 18] 
Tech Talk [CHASE 17]  

Sustained Attention [EMIP 15]

FUTURE OF ASKING FOR TECHNICAL HELP



Identity 
Signals

�58

Social  
Computing

Software 
Engineering

SO Mentorship [CHI 18]  
SO Compiler Errors [FSE 18] 
SO Barriers [FSE 16] 
Frustrated Devs [CHASE 15]

Identity  
Movements [CSCW 18]

Characterizing Devs [ESEM 17] 
Tool Notifications [FSE 16] 

GH Signals [ICSE SEIS 19]  
Peer Parity [VLHCC 17]

Interview Eye-Tracking [ICSE NIER 18] 
Tech Talk [CHASE 17]  

Sustained Attention [EMIP 15]

FUTURE OF ASKING FOR TECHNICAL HELP



Identity 
Signals

�58

Social  
Computing

Software 
Engineering

SO Mentorship [CHI 18]  
SO Compiler Errors [FSE 18] 
SO Barriers [FSE 16] 
Frustrated Devs [CHASE 15]

Identity  
Movements [CSCW 18]

Characterizing Devs [ESEM 17] 
Tool Notifications [FSE 16] 

GH Signals [ICSE SEIS 19]  
Peer Parity [VLHCC 17]

Interview Eye-Tracking [ICSE NIER 18] 
Tech Talk [CHASE 17]  

Sustained Attention [EMIP 15]

FUTURE OF ASKING FOR TECHNICAL HELP

"Software is being developed by increasingly 
distributed and increasingly diverse groups of 

individuals.” 
- Vasilescu



Identity 
Signals

�58

Social  
Computing

Software 
Engineering

SO Mentorship [CHI 18]  
SO Compiler Errors [FSE 18] 
SO Barriers [FSE 16] 
Frustrated Devs [CHASE 15]

Identity  
Movements [CSCW 18]

Characterizing Devs [ESEM 17] 
Tool Notifications [FSE 16] 

GH Signals [ICSE SEIS 19]  
Peer Parity [VLHCC 17]

Interview Eye-Tracking [ICSE NIER 18] 
Tech Talk [CHASE 17]  

Sustained Attention [EMIP 15]

FUTURE OF ASKING FOR TECHNICAL HELP

"Software is being developed by increasingly 
distributed and increasingly diverse groups of 

individuals.” 
- Vasilescu

 How a programmer’s identity is presented will 
become increasingly influential. 

 - Ford
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(PT)

(SD)

(RP)

(CD)

(TM)

1. HOW DO WE USE IDENTITY CUES TO TRUST 
CODE FROM STRANGERS?

How do signals change based 
on “code” attributes? 

How can we build tools to  
better reflect contributions? 

[ICSE SEIS 2019]
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How can we make this more 
of a gateway rather than a 
crux?

2. HOW CAN WE NATURALLY TRANSITION 
BETWEEN PUBLIC AND PRIVATE HELP SPACES?

How does asking change 
when audience is specialized? 
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How can we make this more 
of a gateway rather than a 
crux?

2. HOW CAN WE NATURALLY TRANSITION 
BETWEEN PUBLIC AND PRIVATE HELP SPACES?

How does asking change 
when audience is specialized? 

How does segmented 
anonymity become more 
helpful in these spaces?  

How do we manage context 
collapse across platform?
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3. HOW DO WE EMPOWER MARGINALIZED 
PROGRAMMERS IN VIRTUAL TECH SPACES?

How can we make our 
communities more like 

those spaces?  

[CSCW 2018]

How can we encourage 
programmers to build these 

types of platforms? 

Where are they seeking 
technical help? 



SUMMARY

[FSE 2016]

[CHI 2018]

Online Q&A communities are widely used, but present barriers of  
unfamiliar norms can leave programmers, specifically novices and 
women discouraged from participating. 

Just-in-time mentoring provided novices with help to ask a well-
received question, precisely when they needed it. 

Vision: How can we empower, connect, and give control back to the 
users by constructing participation around  identity signals ?
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Online Q&A communities are widely used, but present barriers of  
unfamiliar norms can leave programmers, specifically novices and 
women discouraged from participating. 

Just-in-time mentoring provided novices with help to ask a well-
received question, precisely when they needed it. 

Vision: How can we empower, connect, and give control back to the 
users by constructing participation around  identity signals ?
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Any virtual space where people come together with others to converse, 
exchange information or other resources, learn, play or just be with each other  
in the context of programming
[derived from Kraut 2012] 

An ecosystem due to many types of members, how their actions can effect each 
other, and how they develop niches.  
[Herbsleb 2014] 

Benefits include the ability to learn more about programming  while contributing 
to the code of others. 
[Stack Overflow 2016, Zlotnick 2017] 
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An Online Programming 
Community (OPC) is…..
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α = .05; α = 0.0012 with Bonferroni Correction  

ACCOUNT ACTIVITY 
HAS ACCOUNTS VS. NOT 

(n = 1003, n = 467) 

Awareness of Features 

Stranger Discomfort 

Intimidating Community Size 

Fear of Contributing to the Clutter 

Posting is Hard, Friends are Easy 

Qualifications 

Onboarding Hoops 

EXPERIENCE 
FULL TIME DEV VS. NOT 

(n = 1003, n = 467) 

Qualifications 

Time Constraints  

Intimidating Community Size 

Fear of Contributing to the Clutter 

Posting is Hard, Friends are Easy 

Qualifications 

Onboarding Hoops 

Wilcoxon Rank Sum Test

BARRIERS BY FACTORS



Paired Guidance

Mentor-mentee pairing based on peer identification
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Why Stack Overflow?

Alternatives exists( AllAnswered, Software Engineering Stack 
Exchange, Hacker News, Twitter, r/programming) but lack the 
following: 

• Popularity with 8,338,956 users 

• Public access to data 

• Accessibility to answers 

• Breath of topics
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Profile 
Image

Name

Location

Following

Why GitHub?

A Github account is the calling card of the software developer.  

Just as any writer would be asked to show their blog, every 
developer is expected to produce examples of their code on Github. 

In 2017, the GitHub community reached 24 million users working 
across 67 million repositories.
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PARTICIPANTS ARE SATISFIED WITH THEIR INTERACTIONS.

Likert Statement Median
I feel that I am a part of the 

Stack Overflow community. 4
 I feel more comfortable posting 

on Stack Overflow. 4
 The help that I received from 

this program was useful to me. 5
 I would recommend this 

program to other SO users. 5
 I would like to participate in this 

program again. 5

NOVICES SATISFIED 
WITH THEIR EXPERIENCE

“If we can get the [original 
poster] through the first 
question with a positive 
experience and they can see 
how this site really works, 
then we should get more 
good questions which feeds 
in to having more good 
answers.” (Mentor)

MENTORS INTERESTED 
IN OFFERING GUIDANCE
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IMPERSONAL 
INTERACTIONS 
Fear of Negative Feedback 

Stranger Discomfort 

Intimidating Community Size 

Posting Is Hard, Friends Are 
Easy

ON-RAMP 
ROADBLOCKS 
Abstraction Process 

Time Constraints 

Qualifications 

Onboarding Hoops 

Research Pressure

MUDDY LENS 
PERSPECTIVE 
Awareness of Site Features 

Nothing Left To Answer 

Fear of Contributing to Clutter 

No ”Good-Answer” Guarantee 

Perception of Slacking
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