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Learning Objectives for this Lesson
By the end of this lesson, you should be able to…

• Explain ways in which developers of software often differ from the users of 
that software, introducing potential inclusivity bugs


• Recognize persona-based cognitive walk-throughs as an approach to help 
put yourself in someone else’s shoes



Bias is the Default
We are not our users

• Creating inclusive software requires us 
to acknowledge that we differ from our 
users


• Our quality assurance is only as good 
as we can understand our users

https://informationisbeautiful.net/visualizations/diversity-in-tech/

Data from 2017

https://informationisbeautiful.net/visualizations/diversity-in-tech/


Bias is the Default
Example: Google Photos auto-tagging (2015)

https://www.wired.com/story/when-it-comes-to-gorillas-google-photos-remains-blind/
https://www.wsj.com/articles/BL-DGB-42522

https://www.wired.com/story/when-it-comes-to-gorillas-google-photos-remains-blind/
https://www.wsj.com/articles/BL-DGB-42522


Unconscious Bias in Software
Does your software support a variety of users?

• Aside from gender, race and ethnicity, how people interact with 
software varies, research has shown key inclusiveness facets:


• Motivations 


• Information processing style


• Computer self-efficacy 


• Risk averseness


• Tech learning style


• Idea: Perform cognitive walkthrough of our software, through the 
lens of someone else



GenderMag: Gender Inclusiveness Magnifier
Persona-based evaluation

http://gendermag.org/foundations.php

Motivations and Attitudes
� Motivations: Abby uses technologies to 

accomplish her tasks. She learns new 
technologies if and when she needs to, but 
prefers to use methods she is already familiar 
and comfortable with, to keep her focus on the 
tasks she cares about.

� Computer Self-Efficacy: Abby has low 
confidence about doing unfamiliar computing 
tasks.  If problems arise with her technology, 
she often blames herself for these problems.
This affects whether and how she will persevere 
with a task if technology problems have arisen.

� Attitude toward Risk: Abby’s life is a little 
complicated and she rarely has spare time. So 
she is risk averse about using unfamiliar 
technologies that might need her to spend extra 
time on them, even if the new features might be 
relevant. She instead performs tasks using 
familiar features, because they’re more 
predictable about what she will get from them 
and how much time they will take.

1Abby represents users with motivations/attitudes and information/learning styles similar to hers. For data on females and males similar to and different from Abby, see 
http://eusesconsortium.org/gender/gender.php
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How Abby Works with Information and Learns: 
� Information Processing Style: Abby tends towards a comprehensive 

information processing style when she needs to more information. So, 
instead of acting upon the first option that seems promising, she gathers 
information comprehensively to try to form a complete understanding of 
the problem before trying to solve it. Thus, her style is “burst-y”; first she 
reads a lot, then she acts on it in a batch of activity.

� Learning: by Process vs. by Tinkering: When learning new technology, 
Abby leans toward process-oriented learning, e.g., tutorials, step-by-step 
processes, wizards, online how-to videos, etc. She doesn't particularly like 
learning by tinkering with software (i.e., just trying out new features or 
commands to see what they do), but when she does tinker, it has positive 
effects on her understanding of the software.

their software systems are new to her.

Background and skills

“numbers person”
She likes Math and knows how to think with numbers 

she also enjoys working with numbers and logic. 

scanning all her emails first to get
an overall picture before answering any of them.

http://gendermag.org/foundations.php


GenderMag: Gender Inclusiveness Magnifier
Persona-based evaluation

• Step through a use case for your 
tool, acting as the persona


• Avoid jumping to conclusions - 
work in a group with multiple 
evaluators, take notes of issues 
as they occur


• Compare to heuristic evaluation 
(week 6)

http://gendermag.org/Docs/GenderMagHandout-2020-0106-1649.pdf

http://gendermag.org/Docs/GenderMagHandout-2020-0106-1649.pdf


The Curb Cut Effect

“Curb Cuts” by Mike Gifford, CC BY-NC 2.0

https://www.flickr.com/photos/mgifford/46424316355/in/photolist-2dJmKRv-av95GE-r3ivsJ-mT4BaT-6HSC5j-FfkKfJ-7E5kqK-2hQSZ1S-55Sowk-HgHMKm-benZnk-7fPPU9-exSFWt-4zMm4f-sLPfkv-2k7C6Sz-CSHck4-91KLZS-5gMMj2-exVT5h-exSG5x-exB7gV-8VzDSj-exVTsh-exSHGF-8VzDRL-exVQJj-exVR3G-exVRpA-exEpFq-exBbVr-exVTnU-exB7uB-exEoDG-exEnwS-exEjwN-exSJjn-exSGGz-8VzDQJ-8VzDLA-exEokd-exEnH9-4TKpqA-6Usfi6-exBcTk-exEjrW-exSJ3n-dc7uCx-exB7Hk-qhJPmL


Usability Testing
Directly measuring the usability and inclusivity of our software
• Observe real users interacting with your software - provide each user with a task, 

monitor their progress towards completing that task


• Consider a diverse set of users that represent those who will use your software


• Validate problems (and fixes) that you identify in cognitive walkthroughs


• Example: applying GenderMag + usability testing for Microsoft Academic

ftp://ftp.cs.orst.edu/pub/burnett/chi19-GenderMag-findToFix.pdf

https://academic.microsoft.com
ftp://ftp.cs.orst.edu/pub/burnett/chi19-GenderMag-findToFix.pdf


Usability Testing
Evaluating Accessibility

• Check for conformance with requirements of 
standards


• Involve users in your evaluation - simply 
“meeting a standard” does not guarantee 
accessibility

https://www.w3.org/WAI/test-evaluate/

https://www.w3.org/WAI/test-evaluate/


Usability Testing
For some software, we are nothing like our users

Commodity swap screens & story © 2016, Brad Paley
http://didi.co/consulting/

http://didi.co/consulting/


Usability Testing in Continuous Development
A/B Testing

• Ways to test new features for usability, popularity, performance without a 
focus group


• Show 50% of your site visitors version A, 50% version B, collect metrics on 
each, decide which is better



Usability Testing in Continuous Development
A/B Testing: PlanOut from Facebook (“N=109 user study”)

• Used to test advertising strategies (and Facebook functionality)


• Segment audience and define KPIs, collect results

https://github.com/facebook/planout https://www.slideshare.net/optimizely/opti-con-2014-automated-experimentation-at-scale

https://github.com/facebook/planout
https://www.slideshare.net/optimizely/opti-con-2014-automated-experimentation-at-scale
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https://github.com/facebook/planout
https://www.slideshare.net/optimizely/opti-con-2014-automated-experimentation-at-scale
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https://github.com/facebook/planout
https://www.slideshare.net/optimizely/opti-con-2014-automated-experimentation-at-scale
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https://github.com/facebook/planout
https://www.slideshare.net/optimizely/opti-con-2014-automated-experimentation-at-scale


Engineering Equitable Software
Key takeaways

• With great power comes great responsibility


• Anticipate the unanticipated consequences of your software


• Limiting the accessibility of software might save money in the short term, but 
cost much more in the long term


• Form a diverse development team, and involve a diverse group of users to 
validate your software



This work is licensed under a Creative Commons 
Attribution-ShareAlike license

• This work is licensed under the Creative Commons Attribution-ShareAlike 4.0 International License. To view a copy 
of this license, visit http://creativecommons.org/licenses/by-sa/4.0/ 
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