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Abstract—The workshop call raises the question of how we can
help users problem-solve, especially when the problem to be solved
is complex. One answer to this question is to change the way we
go about building such systems. Why: most software has extensive
biases against certain cognitive problem-solving styles—especially
those styles preferred by more women than men. In this position
paper, we consider the workshop call’s discussion questions from
the perspective of GenderMag, a method to pinpoint gender biases
in user-facing software that aims to help people problem-solve.
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I. INTRODUCTION
In raising the issue of how we can help users’ problem solve,
the workshop call suggested a number of questions for
discussion. Among them were the following:
• Diversity: What provisions should be made to promote
diverse community engagement in problem solving,
designing for inclusion across identities as they may relate
to aspects such as socio-economic status, gender, culture,
etc.?
• Workflows: What social structures and workflows may need
to be supported?
• Education/Training: How should students and professionals
be educated and trained in order to be able to function most
productively in these new human-technical environments
for problem solving?
In this position paper, we consider these questions from the
perspective of gender biases that affect problem-solving.
II. GENDERMAG: DIVERSITY AND WORKFLOWS
We have been working on a method that aims at the first two
questions above, Diversity and Workflows. The GenderMag
method (Gender Inclusiveness Magnifier) [8] captures
individuals’ diversity in cognitive styles, especially those styles
that tend to cluster by gender. Using this method, software teams
can pinpoint gender biases relating to problem-solving styles in
the software they are building that tries to support people’s
problem-solving activities. To the best of our knowledge, no
other walkthrough methods contain this focus on diversity of
cognitive styles.

(2) Information processing styles: Problem-solving with
software often requires information gathering, and more women
than men gather information comprehensively—gathering fairly
complete information before proceeding—but more men than
women use selective styles—following the first promising
information, then backtracking if needed [9, 14, 28, 29, 33].
(3) Computer self-efficacy: Women often have lower
computer self-efficacy (confidence) than their male peers, and
this can affect their behavior with technology [1, 2, 3, 4, 6, 17,
19, 22, 24, 30, 32, 37].
(4) Risk aversion: Women tend statistically to be more riskaverse than men [13, 16, 39], and risk aversion can impact users’
decisions as to which feature sets to use.
(5) Styles of Learning Technology: Women are statistically
more likely to prefer learning software features in processoriented ways, and less likely than men to prefer learning new
software features by playfully experimenting (“tinkering”) [3, 4,
10, 12, 21, 34].
A user with any of these differences in cognitive styles is at
a disadvantage when not supported by the software.
GenderMag brings these facets to life with a set of four
faceted personas—“Abby”, “Pat(ricia)”, “Pat(rick)” and “Tim”
(Fig. 1). Each persona’s mission is to represent a subset of a
system’s target users as they relate to these five facets.
GenderMag intertwines these personas with a specialized
Cognitive Walkthrough (CW) [38, 40]. The CW is a longstanding inspection method for identifying usability issues for
new users to a program or feature. In a GenderMag CW,
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seems worth it.) Some nights she exercises or stretches, and sometimes she
likes to play computer puzzle games like Sudoku.

Background and skills
Abby works as an accountant. She is comfortable with the technologies she uses regularly, but she
just moved to this employer 1 week ago, and their software systems are new to her.
Abby says she’s a “numbers person”, but she has never taken any computer programming or IT
systems classes. She likes Math and knows how to think with numbers. She writes and edits
spreadsheet formulas in her work.
In her free time, she also enjoys working with numbers and logic. She especially likes working out
puzzles and puzzle games, either on paper or on the computer.
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§ 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.

GenderMag’s foundations lie in research on how people's
individual problem-solving strategies sometimes cluster by
gender. GenderMag focuses on five facets of problem-solving:
(1) Motivations: More women than men are motivated to use
technology for what it helps them accomplish, whereas more
men than women are motivated by their interest in technology
itself [1, 4, 6, 11, 18, 21, 23, 24, 36].

Abby has always liked music. When she is on her way to work in the mornings,
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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.
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Abby 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

Fig. 1. Abby is a "multi-persona", meaning that she has multiple
appearances and demographic portions of her are customizable [31]. One
of the facets is blown up for legibility.
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evaluators choose a persona, then answer a question about each
subgoal the persona might have in a detailed use-case, and two
CW questions about each action. The evaluators answer’s
should be based on the persona’s five facets.
The questions are:
SubgoalQ: Will <persona> have formed this subgoal as a step to their
overall goal? (Yes/no/maybe, why)
ActionQ1: Will <persona> know what to do at this step? (Yes/no/maybe,
why)
Action Q2: If <persona> does the right thing, will s/he know s/he did the
right thing & is making progress toward their goal? (Yes/no/maybe,
why)

After completing all steps in the use case, evaluators review
their answers to the above questions to find no or maybe
answers. This tells evaluators what steps would cause the
persona to fail the task, and where fixes should be made. If a no
or maybe answer is also tied to one or more facets, then
evaluators know they also have a gender bias issue in their
software.
Evaluations of GenderMag’s validity and effectiveness have
produced strong results [5, 7, 8, 15, 20, 25, 26, 35]. For example,
GenderMag evaluations across multiple companies identified a
high number of gender inclusiveness issues (Fig. 2) [7]. Further
field research has found that GenderMag can help not only
identify gender inclusiveness issues but also change the mindset
of software designers, helping them avoid gender inclusiveness
issues in the first place [5]. Research has also found that software
evaluated and fixed with GenderMag shows improvement in
user performance [5].
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Toward this end, in a collaboration between Oregon State
University and University of Washington, and with the help of
nine teacher-researchers across the U.S., we embarked upon an
investigation of how to teach the GenderMag method in ways
that integrate gender-inclusive software design into CS courses
[31]. Analysis of the teachers’ observations and experiences, the
materials they used, direct observations of students’ behaviors,
and multiple data on the students’ own reflections on their
learning revealed 11 components of pedagogical knowledge that
affect teaching GenderMag in CS classes. These include
strategies for anticipating and addressing resistance to the topic
of inclusion, strategies for modeling and scaffolding perspective
taking, and strategies for tailoring instruction to students’ prior
beliefs and biases.
The GenderMag-Teach effort is a community, and we invite
all interested educators to join us at its community wiki (Fig. 3),
which contains downloadable, educator-contributed materials to
support
educators’
efforts
in
this
direction.
(http://gendermag.org, then click on the Teaching link.)
IV. GENDERMAG’S OPEN SOURCE TOOL
For people not in education environments— or for those who
simply prefer experiential learning over classroom learning—
we have developed a GenderMag Recorder’s Assistant tool [27].
The tool not only semi-automates software professionals’ use of
GenderMag, it also walks them through evaluations of the userfacing software they are creating, step-by-step, hands-on.
To use the Recorder’s Assistant, a software team navigates
via the browser to the app or mockup they want to evaluate, then
starts the tool from the browser menu. The main sequence is to
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classes that teach design can help to show that supporting
diverse problem-solving styles is part of software design, not
something “extra”.
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Fig. 2: Issues each team in a field study found as a percentage of the number
of user actions and subgoals evaluated. Above bars: total issues. Dark blue:
gender-inclusiveness issues. Light gray: other issues.

III.

GENDERMAG IN EDUCATION, TRAINING,
INTEGRATING INTO THE “DAY JOB”

One issue with current diversity and inclusion approaches is
that they tend to be isolated from other activities in education
environments and workplaces. For example, there are special
committees on diversity and inclusion, special training sessions
on diversity and inclusion, special CS classes on ethics/social
issues of computing, and so on. One of our goals is to find ways
to integrate support for diverse problem-solving into students’
everyday education and work tasks.
To help mainstream support for diversity and inclusion into
software through CS education, we are working on adding
notions of supporting diverse cognitive styles into mainstream
CS classes in higher education. We posit that integrating
education on how to design for diverse cognitive styles into

Fig. 3: Structure of the GenderMag-Teach community wiki. Available in
full at the GenderMag site (http://gendermag.org/).
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view a persona (Fig. 4(c)) and proceed through the scenario of
their choice from the persona’s perspective, one action at a time.
At each step, the tool’s “context-specific capture” captures
screenshots about the action the team selects (Fig. 4(a)), and
records the answers to questions about it (Fig. 4(b)). The tool
saves this sequence of screenshots and questions/answers to
form a gender-bias “bug report.”
The Recorder’s Assistant is freely available on Open Source,
and anyone can download it and/or contribute to it
(http://gendermag.org, click on the Tool link).
V. DISCUSSION
We believe that increasing GenderMag practices in industry
can have a significant impact on software’s effectiveness with
diverse populations. One avenue toward this end can be teaching
GenderMag to experienced and new software developers alike.
Through efforts like these, we hope to change the mindset of
software developers to be more inclusive, and eventually to
make inclusive design part of all software design.
Many open questions remain about the barriers that diverse
populations face in problem solving. For example, are people’s
processes of formulating problems as cognitively diverse as
their processes of solving problems? Will software designed for
collaboration pose different issues for cognitive diversity than
software intended for individual usage? Such questions are best
answered by a community of researchers, not just a single group.
Perhaps this workshop will help to build such a community.
VI. CALLS TO ACTION
This position paper is a call to action: in researching ways to
help people problem-solve, we must all keep in mind diversity

(b)
(a)

(c)

Fig. 4: The Recorder’s Assistant tool during an evaluation of a mobile time-andscheduling app. (Left): The app being evaluated is displayed with (a) a rectangle
around the action the evaluators are deciding if a user like “Abby” will take.
(Right): A blow-up of portions of the GenderMag features for the app: (b) the
GenderMag question the team is answering at the moment, including a checklist
of Abby’s facets; and (c) a summary of the persona the team has decided to use (in
this case, Abby).

of cognitive styles. Cognitive diversity is what makes teams,
businesses, and society the most effective they can be in solving
problems. Also, in more concrete calls to action, we invite you
to http://gendermag.org to join our collaborations to create better
software and better education for everyone.
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