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Importance of Coordination
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K[BFGGFSFS�OPEF�UFTUTXBSN

SPCFSULPXBMTLJ�PTFOW

UPQB[QSPKFDU�UPQB[

CSJBONBSJP�ZBKM�SVCZ

YGPSUZ�DIFG�ESVQBM

KCDSBJM�)BZXJSF

GFOHNL��OPEF�HZQ

KOJDLMBT�DFMMVMPJE�[NR

JOUJNJEBUF�HFOFSBUPS�XFCBQQ

CBTIP�SJBL@EU

BEPCF�CSBDLFUT�VQEBUFT

JTBBDT�OQNKT�PSH

MBTUHVFTU�5XJH�FYUFOTJPOT

DFESJDMPNCBSEPU�1SPQFM

ECBTIGPSE�NJNPTB�XFC�QBDLBHF

FWBOMVDBT�OQN�SFHJTUSZ�NPDL

TUBUCJU�DPNQPTJUF@QSJNBSZ@LFZT

QFUFS�NVSBDI�HJUIVC

OFU�TTI�OFU�TTI

+BCC3�+BCC3

EPUDMPVE�HPSEPO

SVCZHFNT�HVJEFT

KUSJMFZ�TDQ�QZ

NBHJDMBCT�BMDIFNZ@DNT

STUBDSV[�KT�DPGGFF

LCPOE�TZNGPOZ�TUBOEBSE

CBTIP�MFWFMEC

EBWFZ�����DISPNJVN

MFBGP�TDTTQIQ

TOBSGFE�PBVUI�ESPQJOT

MZSJEJPVT�IPNFCSFX

JWBOUTFQQ�KFLZMM

,J/H.B3�MJCVW

ETIFFUT�PQBN�SFQPTJUPSZ

OFUK�IPNFCSFX�CPOFZBSE

EBOJFMIPMNFT�TZNGPOZ�EPDT

1BVM,JOMBO�ZFPNBO�JP

SPMBOEXBMLFS�IPNFCSFX�DBTL

TQSBJOUT�HJU�UGT

FVHFOFP�CSBDLFUT

TZNGPOZ�DNG�4FBSDI#VOEMF

NFHJFT�PCTQZ

/FUQPTJUJWF�OEFQMPZ

8PVUFS+�TZNGPOZ

BOBSDIJWJTU�BSDIJWFTTQBDF

FDPNGF�FEQY�VC�SJB

H�Q�CMPDLT

SPTB�BCG�WBHSBOUCPYFT�IFSPLV

QBVM���4NBMMFTU�'FEFSBUFE�8JLJ

NJOSL�[HVJEF

UIFLJE�YQ�SVOOFST

0DSBNJVT�QIQDS�PEN

BN���[FODPEJOH

SVCZ�BNRQ�SVCZCVOOZ�JOGP

[HSBNBOB�SPVUFS�KT

KPIONEPOBIVF�OQNKT�PSH

OJDLTQ�HFOFSBUPS�BOHVMBS

DBCMFHSBN�HVBSE�SBJMT

USPPQKT�USPPQKT�OFU

OPEFKJUTV�GPSFWFS�NPOJUPS

HSFHLBSF�KFLZMM

TZNGPOZ�&WFOU%JTQBUDIFS

LNDBMMJTUFS�IUNM�

LBTQFSJTBHFS�WBOJMMB�CPPUTUSBQ

FDPNGF�FEQ�DPEFHFO

KNFBT�HSVOU

NIJU[B�1SPQFM�

QJHP[�NQW

NPOP�NPOP�UPPMT

TJNPOTUFS�)%'��KMTMFVUILJU�TMFVUILJU

NBDHJUWFS�MJC)FBWFO

TQBDFUFMFTDPQF�TUTZOQIPU

TBNPIU�IUDBNM

3FTQFDU�-PBEFS

TDIXFJLFSU�GQJOH

NBQCPY�DBSNFO

ESCSBJO�OFU�IUUQ�QFSTJTUFOU

NBSJKOI�UFSO@GPS@TVCMJNF
TKBDLNBO�BCZTT

3VCFO7FSCPSHI�/��KT

NPKPNCP�HJUIVC�GMBWPSFE�NBSLEPXO

KRVFSZ������EFW�TVNNJU

EPDUSJOF�NJHSBUJPOT

BMQIBHPW�QVQQFU�KFOLJOT

HJU�HJU

NBSJKOI�$PEF.JSSPS�

)JQ#ZUF�NPUJPO�DPDPBQPET

TUSFBN�VUJMT�SBX�CPEZ

0SBOHF�0QFO4PVSDF�:"$BTTBOESB1%0

6ODPEJO�CZQBTT

ENBKEB�QFHKT

TFBUUMFSC�NJOJUFTU�CBDPO

EBCFB[�QMZ

BFPMVT�JODVCBUPS�CVOEMFS@FYU

JTBBDT�SJNSBG

XLIUNMUPQEG�RU

DBSMIVEB�CVOEMFS�TJUF

DMPVEIFBE�MFTTDTT�PSH

OKI�SFETUPSF

LFJUIX�NPTI

GMZFSI[N�TXJUDI@VTFS

KOS�KOS�DPOTUBOUT
KSVCZ�CZUFMJTU

NBQCPY�UJMFMJWF�KT

TVTFTUVEJP�TUVEJP�IFMQ

SQGMPSFODF�FNCFS�RVOJU

NTZTHJU�(JU�$IFFUBI

DIPCJF�QIQ�VW

+VMJB-BOH�PQFOMJCN

XLIUNMUPQEG�XLIUNMUPQEG�HJUIVC�JP

EFWFMPQNFOUTFFE�OPEF�HFU

OPNJEEMFOBNF�MPH�KT�OPEF

EBIMCZL�QPTI�HJU

PDBNM�DBNMQ�
KPTI�CSFX�QJQ

MPPQK�KRVFSZ�UPLFOJOQVU

SFTPMWF�SFGJOFSZDNT�CMPH

NP[JMMB�TFSWP�SVTU�IUUQ

JPOSPDL�DBDIFDPOUSPM

EJTUMFS�TZOUBY

NZSPONBSTUPO�WDS

0QFO4USFFU.BQ�J%

CFSHJF�EOPEF�QIQ

KMPOH�TBTT�CPPUTUSBQ

[G�GS�[GS�PBVUI��TFSWFS�NPEVMF

TLBFT�SWN�QBUDITFUT

GHSFIN�CJOEMFS

*DFDBWF4UVEJPT�XPPEIPVTF

TEFHVUJT�[FQIZSPT

SPNBOCTE�GBTU�TUFNNFS

QBSOEU�TFP@NFUB

LS�QUZ

CBTIP�FSMBOH@KT

QFUFSNJDIBVY�NBSJB

SBZP�YNQQ

TQBTUPSJOP�SBJMT�BQJ

TVCTUBDL�OPEF�EFUFDUJWF

YBWJFSTIBZ�STQFD�GJSF

NP[JMMB�TFSWP�SVTU�HFPN

NCPTUPDL�VT�BUMBT

UFDIOJDBMQJDLMFT�STQFD�TQJFT

WJTJPONFEJB�FYQSFTTP

[FETIBX�NPOHSFM�

DNVT�DNVT

MSB�NBDLVQ

CBTIP�MBHFS

UFOEFSMPWF�SBDD

CFOMFNBTVSJFS�TUPSNGT

VMUSBWJEFP�LWB[BBS

WBLBUB�KTUSFF

'SJFOET0G4ZNGPOZ�'04'BDFCPPL#VOEMF

DPEBIBMF�CDSZQU�SVCZ

MJC-"4�MJC-"4

USBWJT�DJ�USBWJT�SVCJFT

$POUJOVVN*0�BOBDPOEB�FD�

3JPU(BNFT�CFSLTIFMG�BQJ

OJQZ�OJUJNF

UBMEDSPGU�BTDJJUBCMF

OPTF�EFWT�OPTF

T�V�$BJSP

JTBBDT�JOJU�QBDLBHF�KTPO

KCBSOFUUF�JTPMBUF

CSBJOTQFD�FOVNFSJ[F

.D/FUJD�1)1;JQ4USFBNFS

DPQJPVTGSFFUJNF�IJUJNFT

UIPNBTCPZU�EFGFBUVSFJGZ

BOCB�SIJOP

1SPNZ-01I�QJBOPCBS

NBSDPEBOJFM�NEGSBNFE

HFPQIZTJDT�.P1B%

W��W�

BOHVMBS�VJ�BOHVMBS�VJ�EPDT

QBMBOUJS�UTMJOU

TFFCFFT�OPEF��

CBTIP�TJEFKPC

XQSFVM�OPEF�GPSL

NQBQJT�CVOEMFS�VOMPBE

BOESFBDSFNBTDIJ�4QBUJBM%#,JU

BWTN�NFMBOHF

OPGMP�OPGMP�HFTUVSFT

KTIJOU�TJUF

4IPQJGZ�BDUJWF@VUJMT

DPXCPZ�OPEF�GJOEVQ�TZOD

KUT�THB

SUPNBZLP�QPTJY�TQBXO

IBMM�����BOHVMBS�VJ�CPPUTUSBQ

NBUIJF�CSPLFO@DVDVNCFS@EFNP

KSVCZ�KSVCZ�PTTM

QIMJQQFS�DIFG�NPOJU

NBEFCZNBOZ�TJS�USFWPS�KT

K Blincoe, F Harrison, and D Damian. Ecosystems in GitHub and a method for ecosystem identification using reference coupling. MSR 2015.
K Blincoe, F Harrison, N Kaur, and D Damian. Reference Coupling: An exploration of inter-project technical dependencies and their characteristics within large 
software ecosystems. Information and Software Technology 2019.

NKHBMMBH�NFUFPS�CPPUTUSBQ��

ZBCBXPDL�CPPUTUSBQ�TBTT�SBJMT

UXCT�CPPUTUSBQ
UXJUUFS�SFDFTT

UPED�UPED�CPPUTUSBQ
'PSU"XFTPNF�'POU�"XFTPNF

VR�FSFTFBSDI�BPSSB

OFUEOB�CPPUTUSBQ�DEO

.BY$%/�CPPUTUSBQ�DEO

EBSU�MBOH�EBSUMBOH�PSH

SPVHF��'POU�"XFTPNF

CVOEMFS�CVOEMFS

XBZOFFTFHVJO�SWN

SBJMT�SBJMT

KSVCZ�KSVCZ

STQFD�STQFD�SBJMT

HET�PQFSBUJPOT�QVQQFU�FMBTUJDTFBSDI

DBSMIVEB�CVOEMFS

SVCZHFNT�SVCZHFNT

POFDMJDL�SVCZJOTUBMMFS

SVCJOJVT�SVCJOJVT

SVCZHFNT�SVCZHFNT�PSH

KSVCZ�XBSCMFS

BJSCMBEF�QBQFS@USBJM

SEPD�SEPD
IFBEJVT�UISFBE@TBGF

GSFFSBOHF�NPDIB

HMPCBMJ[F�HMPCBMJ[F

XIJU����XXX�HJUUJQ�DPN

NT�BUJ�EPDJMF

SVCZ�SVCZ

XFCCK���QVQQFU�GJUCJU

CVOEMFS�CVOEMFS�GFBUVSFT

UIPSJO�SFENJOF@MEBQ@TZOD

SVCZHFNT�HVJEFT

KCBSOFUUF�JTPMBUF
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A Toxic Environment

✤ Negative sentiment and emotion
[Tourani et al, CASCON 2014; Gachechiladze at al., ICSE-NIER 2017]

✤ Discrimination 
[Nafus, New Media & Society 2012; Terrell et al., PeerJ Computer 
Science 2017; Imtiaz et al., ICSE 2019;  Blincoe et al., IEEE Software 2019]

✤ Profanity, insults, and toxic 
discussions
[Squire and Gazda, HICSS 2015; Raman et al., ICSE 2020]]

✤ Pushback during code review
[Engelman et al., ICSE 2020]



11

Codes of Conduct

contributor-covenant.org/

“We are all adults. Capable of having adult discussions.”
P Tourani, B Adams, A Serebrenik. Code of conduct in Open Source Projects. SANER 2017.
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Toxicity in Open Source

Miller et al. “Did You Miss My Comment or What?” Understanding Toxicity in Open Source Discussions. ICSE 2022.
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Software Code Review

Image source: https://twitter.com/iamdevloper/status/864410644732313600



Studied perceptions of feedback in code review
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This is seriously obtuse

Image source: Lorie Shaull on NounProject.com

S Gunawardena, P Devine, I Beaumont, L Garden, E Murphy-Hill, K Blincoe. Destructive Criticism in Software Code Review Impacts Inclusion. 
CSCW 2022.
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Motivation to continue working

S Gunawardena, P Devine, I Beaumont, L Garden, E Murphy-Hill, K Blincoe. Destructive Criticism in Software Code Review Impacts Inclusion. 
CSCW 2022.
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Conflicting opinions

A - “Destructive criticism is harmful”
B - “Destructive criticism will cause a negative 
reaction for the recipient”
C - “When receiving code review comments, I 
don’t mind getting inconsiderate feedback as long 
as the feedback helps to improve the code quality”

✤ Women
✤ Perceive as less appropriate
✤ Less motivated 

✤ Less experienced 
developers 
✤ Less likely to call it out

S Gunawardena, P Devine, I Beaumont, L Garden, E Murphy-Hill, K Blincoe. Destructive Criticism in Software Code Review Impacts Inclusion. 
CSCW 2022.
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Other known gender differences

✤ Debugging strategies gender differences 
[Grigoreanu et al. IS-EUD 2009]

✤ Code reading comprehension strategies gender differences 
[Zohreh Sharafi et al. ICPC 2012]

✤ GitHub has inbuilt gender biases 
[Mendez et al. ICSE 2018]

Rodríguez-Pérez, G., Nadri, R., & Nagappan, M. (2021). Perceived diversity in software engineering: a systematic literature review. Empirical 
Software Engineering, 26(5), 1-38.
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Tech’s Diversity Problem

Source: https://www.computerworld.com/article/3567095/it-snapshot-ethnic-diversity-in-the-tech-industry.html; : https://www.statista.com/chart/4467/female-
employees-at-tech-companies/
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Exclusion issue in real world

Image source: https://www.safeatworkca.com/safety-articles/air-bag-safety/
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YouTube exclusion example

Image: The Noun Project; Created by Kelig Le Luron
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Benefits of diversity

✤ Improved productivity

✤ Increased innovation 

✤ More usable software

Vasilescu et al., CHI 2015; 2. Østergaard et al., Research Policy 2011; Burnett et al., CHI 2016

Image: http://www.theinclusionsolution.me/what-is-diversity-part-2-diversity-of-thought/
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How to reimagine SE

How to improve diversity, equity, 
and inclusion in software teams?



Ongoing research: Understanding retention across genders

Cohort of NZ University 
graduates (n = 200)

Start of study Time Future (5 yrs)

Quarterly data collection
n = 200 n = 60

Identify 
Factors

Compare outcomes 
and experiences
across genders

Prospective cohort longitudinal study
Cohort selected before 

negative exposure



Ongoing research: More gender inclusive software tools and practices

No previous exposure to 
practice or tool 

Think aloud protocol to 
garner initial reactions

Examine 
differences across 

genders

Derive changes to tools 
and practices

Follow-up study with new set of participants to validate improved designs

Series of lab experiments
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How to reimagine SE

How will Software Engineering 
change with the introduction of 
Copilot, ChatGPT, and friends?
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Thanks to HASEL and collaborators
Human Aspects of Software Engineering Lab

https://hasel.auckland.ac.nz
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Thanks!

Dr Kelly Blincoe
Human Aspects of Software Engineering Lab

University of Auckland, New Zealand

https://hasel.auckland.ac.nz
https://kblincoe.github.io
k.blincoe@auckland.ac.nz

@KellyBlincoe


