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Importance of Software

SOFTWARE

iseverywhere

Software is an integral part of society that impacts our daily lives 2



Software can exclude and discriminate

Images: https://www.businessinsurance.com/article/00010101/NEWS06/912324509/Amazon-scraps-secret-AI-recruiting-tool-that-
showed-bias-against-women; https://ruinmyweek.com/trending/twitter-photo-preview-bias/ 3



Why does software exclude 
and discriminate?

The needs of all of society are not being 
considered in its creation
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Online user feedback

✤ Feedback on App Stores contains 
requirement relevant information 
(Pagano and Maalej, 2013)
✤ user experiences 
✤ bug reports
✤ feature requests

✤ Similar information available on
✤ Twitter (Guzman et al., 2016)
✤ Forums (Tizard et al., 2019)

James Tizard, Hechen Wang, Lydia Yohannes, and Kelly Blincoe. 2019. Can a conversation paint a picture? mining requirements in 
software forums. In 2019 IEEE 27th International Requirements Engineering Conference (RE), 17–27. 6



Methods to automatically extract requirements
✤ Huge amount of online feedback

✤ Recent research investigating 
methods to automatically 

✤ Classify feedback

✤ Cluster related feedback

✤ Match feedback to known issues
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Advanced Text Embeddings will improve accuracy

✤ Word-frequency methods (TF-IDF, Bag of Words)

✤ Topic models (LDA, BTM, GSDMM)

✤ Transformer based models (SBERT, USE, LaBSE)

✤ Best at grouping similar feedback together

✤ USE most performant

Peter Devine, Yun Sing Koh, and Kelly Blincoe. 2021. Evaluating Unsupervised Text Embeddings on Software User Feedback. 
In Proceedings of the International Workshop on Artificial Intelligence and Requirements Engineering. 8



Prioritization of online user feedback
✤ With so much feedback online, how to prioritize what to add / fix? Prior 

work has considered features like:

✤ Sentiment, ratings

✤ Frequency, consensus 

✤ Retweets, likes, number of followers

✤ How do we know we are not simply amplifying the voices of the majority?

✤ We often compare new methods with how developers prioritize, is that 
the right way?

Kifetew et al., 2021; Etaiwi et al., 2020; Guzman et al., 2017; Keertipati et al., 2016 9



Is online user feedback representative?
✤ Some preliminary evidence of feedback giving differences across genders 

and geographic locations (Guzman et al., 2018; Guzman and Rojas, 2019)

✤ Survey of Software Users about feedback giving

James Tizard, Tim Rietz, and Kelly Blincoe. 2020. Voice of the users: A demographic study of software feedback behaviour. In 2020 
IEEE 28th International Requirements Engineering Conference (RE), 55–65. 10



Motivations to give feedback

James Tizard, Tim Rietz, Xuanhui Liu, and Kelly Blincoe. 2021. Voice of the Users: A study of software feedback differences 
between Germany and China. In Proceedings of the International Workshop on Crowd-Based Requirements Engineering.
James Tizard, Tim Rietz, Xuanhui Liu, and Kelly Blincoe. 2021. Voice of the users: an extended study of software feedback 
engagement. Requirements Engineering: 1–23. 11



Where is feedback given

Written Feedback Givers (%) Number of Feedback Channels

James Tizard, Tim Rietz, and Kelly Blincoe. 2020. Voice of the users: A demographic study of software feedback behaviour. In 2020 
IEEE 28th International Requirements Engineering Conference (RE), 55–65.
James Tizard, Tim Rietz, Xuanhui Liu, and Kelly Blincoe. 2021. Voice of the users: an extended study of software feedback 
engagement. Requirements Engineering: 1–23. 12



Embedding inclusion in the feedback analysis

✤ Need methods that work across multiple feedback channels

✤ Ways to engage more diverse set of users in the feedback loops

✤ Prioritization techniques that consider diversity and underrepresented 
voices

James Tizard, Hechen Wang, Lydia Yohannes, and Kelly Blincoe. 2019. Can a conversation paint a picture? mining requirements in 
software forums. In 2019 IEEE 27th International Requirements Engineering Conference (RE), 17–27.

James Tizard, Tim Rietz, Xuanhui Liu, and Kelly Blincoe. 2021. Voice of the users: an extended study of software feedback 
engagement. Requirements Engineering: 1–23. 13



Why does software exclude 
and discriminate?

The needs of all of society are not being considered in its 
creation – because the software industry is not 

representative of all of society
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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/ 15



Human-centric SE research
✤ A call to embed inclusion in software design, education, and 
research. 

✤ How can we embed inclusive design into SE?

✤ How can we educate the future software engineers to design for 
inclusion? 

✤ Is our own research further embedding inequities?
✤ Are we actively considering the needs of marginalized groups?
✤ How can we design methods and tools for a diverse and inclusive SE 

community? 
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Let’s discuss

✤A call to embed 
inclusion in 
software design, 
education, and 
research. 

Dr Kelly Blincoe
Human Aspects of Software Engineering Lab

University of Auckland, New Zealand

@KellyBlincoe

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