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I7 – Heuristic Evaluation
 In this individual assignment, you will do heuristic evaluation on two 

computer prototypes developed by your classmates. 

 The two interfaces you will be evaluating will be assigned in class. For each, 
go to the project team's webpage and review the T6 report for each project, 
which will give you instructions for running the prototype and background 
information about the project. This is not an anonymous evaluation, so feel 
free to contact a project group directly if you need more information than 
you were given. 

 As soon as you receive your prototype assignments, try to 
download and run both prototypes. You don't have to do your heuristic 
evaluation right away, but poke around a bit and make sure the prototypes 
appear to work. We need to get logistical problems out of the way as early 
as possible, since everybody else is going to be working on heuristic 
evaluations too. 
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I7 – Heuristic Evaluation
 Follow the heuristic evaluation procedure to evaluate both interfaces carefully. Make 

a numbered list of usability problems and successes you find. For each problem or 
positive comment, you should: 
 describe the problem or positive feature 
 identify the relevant usability heuristics (from Nielsen's Ten Usability Heuristics, or any other guidelines 

we've discussed in class) 
 estimate its severity (for problems, use cosmetic, minor, major, or catastrophic; for positive comments, 

just say good) 

 You aren't required to recommend solutions for the problems, but any ideas you 
have would no doubt be appreciated. 

 Be thorough. You should have at least 20 useful comments (positive or 
negative) about each interface that you evaluate. Write your reports in a readable 
style. The usability of your report to its recipients will matter in your grade. In 
particular, don't bury the problems you found in reams of free-flowing prose. Where 
possible, include screenshots to illustrate the problems you found. In general, make 
your report easy to read and understand.
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I7 – Heuristic Evaluation

 What to Post
 You should post two reports, one for each 

interface you evaluated, on separate web 
pages. 

 Email the relevant URL to the appropriate 
team members.
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Stone Ch 28-29

Reporting Results
Making the Case for Usability
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Motivation for early usability engineering
Bias, et al (1994). Cost-Justifying usability. Morgan Kaufmann

8

Usability Activities

Ethnography
Usability report
Study report

Also…
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Communicating Results if you are 
separate from the design/implementation 
team

 How to keep designers from dismissing 
usability problems?
 “Interpretation sessions”
 Video highlights to make the case
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Usability Report Severity Scales
Many to choose from…
 Mohlich

 Disaster – user is unable to continue without human intervention

 Serious – user is delayed significantly but is able to continue on his/her own

 Cosmetic – user hesitates for a short moment

 Chatelain
 Thumb-in-the-eye vs. all others

 Jensen

 Severity (how bad is it?)

 Crash, Major, Medium, Minor, Nuisance

 Priority (how badly do we want to fix it?)

 Critical, High, Intermediate, Low, Very Low

 Harel

 Classify by impact to business goals
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Influence of Stakeholders on Your Project
yet another taxonomy

 Beneficiary 
 management, managers

 Decision maker 
 decides what to do in the project

 Gatekeeper 
 controls access to other groups

 Worker 
 workload affected

Bottom Line 
e.g., Tables 28.1, 28.2

 Who is your audience?

 Management

 Designers

 Customer (e.g., compliance report)

 Researchers

 Public

 What impact will your results have?

 What action do you want your readers to take?
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Common Scenarios
What kind of report would you produce?

1. You are part of the design team, conducting formative usability testing.
2. You are conducting formative usability testing, separate from the 

design team.
3. You are conducting acceptance testing for a product to be 

delivered/received.
4. You are charged with conducting summative usability testing on an 

existing product (as a prelude to improvement).
5. You compare 2+ commercial products to inform a buying decision.
6. You compare your interface to a well-known standard for public or 

peer review reporting.

15

Sample Formative Usability 
Report Template

Usability.gov

Short - Informal

16



11/15/2012

8

17

18



11/15/2012

9

19

 You should also describe the problems (what did you 
observe?)  How many users had this problem?

 Severity: critical, important, cosmetic
 Great to augment these with images or screenshots 

highlighting the problems 20
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Formal Summative 
Comparison Study Reports

For scientific peer review

22
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Formal Study Reports
 Objectives (also critiques)

 Describe what your study is about
 Motivate your study
 Assure reader you have conducted a sound study

 Research Methods – often presented in small font
 Present results in an objective manner
 Discuss implications
 Discuss future work

 Enable replication

24

Typical Study vs. IS/CS/HCI 
Paper Structure

 Abstract
 Introduction

 Motivation
 Related work
 System design
 Evaluation

 Hypotheses
 Method
 Results
 Discussion – summary, 

limitations
 Conclusion

 Implications
 Future work

 References

 Abstract
 Introduction

 Motivation
 Related work
 Hypotheses

 Method
 Results
 Discussion

 Limitations
 Implications
 Future work

 References
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The Abstract

 Concise summary  
 Abstract for an empirical study should 

include
 Information on the problem under study
 The nature of the subject sample
 A description of methods, equipment, and 

procedures
 A statement of the results
 A statement of the conclusions drawn

 Often the last thing you write

26

The Introduction

 Part of paper giving justification for study
 Usually has the following information

 Introduction to the topic under study
 Brief review of research and theory related to the topic
 A statement of the problem to be addressed
 A statement of the purpose of the research
 A brief description of the research strategy
 A description of predictions and hypotheses

 CS/IS papers often put Related Work as a separate 
section after Introduction
 For each, describe how your work is different
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Organization of the Introduction: 
General to Specific

Present a general
introduction to your topic

Review relevant
literature

Link literature review to
your hypotheses

State your
hypotheses

28

The Method Section

 Includes information on exactly how a study was carried out
 Subsections

 Experimental design
 Participants or subjects

 Describe in detail the participant or subject sample
 Human participants go in a Participants subsection, and animal subjects 

in a Subjects subsection

 Measures
 Ideally including psychometrics

 Apparatus or materials
 Describe in detail any equipment or materials used
 Equipment is usually described in an Apparatus subsection and written 

materials in a Materials subsection
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 Procedure
 Describe

 Exactly how the study was carried out
 The conditions to which subjects were exposed or under 

which observed
 The behaviors measured and how they were scored
 When and where observations were made
 Debriefing procedures

 Enough detail should be included in all sections 
so that the study could be replicated

The Method Section

30

The Results Section

 Objective, dry, boring – just the facts
 All relevant data and analyses are reported in the 

results section
 Do not present raw data
 Data should be reported in summary form

 Descriptive statistics
 Inferential statistics

 Results of descriptive and inferential statistics 
must be presented in narrative format

 Describe the source of any unconventional 
statistical tests
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Commonly Used Statistical Citations

Statistical Test Format

Analysis of variance F (1,85) = 5.96, p < .01

Chi-square χ2(3) = 11.34, p < .01

t test t (56) = 4.78, p < .01

Pearson correlation 
coefficient r = -.87 [, p<.05]

33

The Discussion Section

 This is where you can take some liberties with 
describing what the results mean

 Results are interpreted, conclusions drawn, and 
findings are related to previous research

 Section begins with a brief restatement of 
hypotheses

 Next, indicate if hypotheses were confirmed
 The rest of the section is dedicated to integrating 

findings with previous research
 It is fine to speculate, but speculations should not 

stray far from the data
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Organization of Discussion: 
Specific to General

Restate your hypotheses
or major finding

Tie your results with
previous research and
theory

State broad implications of
your results, methodological
implications, directions for
future research

35

Example
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Citations

 Liberally cite previous & related work.
 If you copy passages you must cite 

and, depending on length, format to 
indicate it is copied.

 Suggest using EndNote, BibTex or 
similar.

49

Ethical Issues
 Report all of your findings (not just the ones you like)
 Adhere to your original plan

 Report any deviations and why
 Power analysis, statistics, measures

 Do not drop subjects or data points without rigorous 
justification

 If your hypothesis test was not significant you cannot say 
anything about difference in means.

 If you did not do an experiment, attempting to control for 
extraneous variables, you cannot mention or imply 
causality.
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Oral Presentation of 
Study Results

51

Oral Presentation

 Main concepts and ideas
 Do not go into great detail on 

experimental methods – just enough so 
people understand roughly what you did

 Focus on motivation, results, implications
 If listener wants details they can read the 

paper or ask questions
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Oral Presentation 
Don’t do this…

   Change
From To     ALL CONDS    CONTROL      NON-REL RELATIONL

Measure Day1 Day2 df t p df t p df t p df t p
WAI/COMP 7 27 54 0.205 0.838 24 0.014 0.989 29 0.361 0.720
WAI/BOND 7 27 54 0.519 0.606 24 0.376 0.710 29 1.489 0.147
WAI/TASK 7 27 54 0.134 0.894 24 0.409 0.686 29 0.661 0.514
WAI/GOAL 7 27 54 0.155 0.877 24 0.081 0.936 29 0.329 0.745
CONTINUE LAURA 30 44 54 0.868 0.389 24 0.625 0.538 29 0.619 0.541
MIN/DAY  -6-0 22-30 81 1.470 0.145 26 1.274 0.214 24 0.124 0.903 29 1.104 0.279

 1-7 22-30 81 0.691 0.492 26 0.758 0.456 24 0.109 0.914 29 0.358 0.723
 22-30 38-44 81 3.626 0.001 26 2.480 0.020 24 1.959 0.062 29 1.804 0.082

DAY/WK>30MIN  -6-0 22-30 81 6.653 0.000 26 2.323 0.028 24 5.284 0.000 29 4.347 0.000
 1-7 22-30 81 6.272 0.000 26 2.401 0.024 24 3.818 0.001 29 4.597 0.000

 22-30 38-44 81 8.990 0.000 26 4.043 0.000 24 5.322 0.000 29 6.530 0.000
STEP/DAY  1-7 22-30 81 1.778 0.079 26 1.197 0.242 24 2.366 0.026 29 0.236 0.815
DAY/WK>10KSTEP  1-7 22-30 77 3.986 0.000 25 1.355 0.188 23 3.591 0.002 27 2.055 0.050
STAGE Intake 30 81 6.988 0.000 26 3.403 0.002 24 4.000 0.001 29 4.738 0.000

30 44 81 2.019 0.047 26 1.185 0.247 24 1.000 0.327 29 1.409 0.169
SELF-EFFICACY 1 29 81 4.782 0.000 26 0.872 0.391 24 3.314 0.003 29 4.750 0.000

29 44 81 2.770 0.007 26 1.525 0.139 24 4.550 0.000 29 0.085 0.933
PROS 1 29 81 1.998 0.049 26 1.418 0.168 24 0.456 0.653 29 1.540 0.134

29 44 81 0.393 0.695 26 1.147 0.262 24 0.225 0.824 29 0.308 0.760
CONS 1 29 81 0.902 0.370 26 1.124 0.271 24 0.499 0.622 29 0.823 0.417

29 44 81 0.740 0.462 26 0.386 0.703 24 0.611 0.547 29 0.339 0.737
CONTINUE FT 30 44 81 1.520 0.133 26 1.442 0.161 24 1.163 0.256 29 0.000 1.000

53

Oral Presentation
Do use as many figures as possible

1

2

3

4

5

6

7

COMP W
K1

BOND W
K1

TASK W
K1

GOAL 
W

K1

COMP W
K4

BOND W
K4

TASK W
K4

GOAL 
W

K4

NON-REL

RELATIONAL

WEEK 1 WEEK 4
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Oral Presentation
Guide for Visuals

 Visuals should be exhibits that you talk 
about
 Do not put lots of text on charts
 Do not read your charts for your 

presentation

 Use interactivity, video, images to keep 
your audience awake

55

Common Questions

 How did you evaluate that?
 How did you measure that?
 How did you control for extraneous 

variable X?
 Why didn’t you use statistic Y?
 Isn’t that a biased sample?
 What was your control group?
 How did you do study procedure Z?
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Exercise

 You need to conduct a summative 
comparison evaluation of your team project.

 Write up your evaluation study as a formal 
written report, to be presented at the 47th

Annual Usability World Conference.
 Outline the report. 
 Create a ppt chart or slide for each section 

and describe what you would put in it.
57

Stone Chapter 29

Winning and maintaining
support for user-centered
design
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Persuasion 
Making the case for usability engineering

Nielsen

Bias & Mayhew

65

Exercise

 Your boss asks you to make the 
business case for including usability 
engineering into your product’s design.

 How do you proceed?

66
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Persuasion
Ch 1 of Nielsen’s Usability Engineering

 Rotary dial telephone – 1 hour usability test 
sped up dialing by 0.15s/digit = $1M/yr
savings
 etc.

 Average usability budget for development 
projects = 1.5 person-years (ideal = 2.3)

 Change requests 100x more expensive than 
problems corrected during development

Nielsen 2008 Update
Usability ROI Declining, But Still Strong

http://www.useit.com/alertbox/roi.html

68
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2008 Update Continued…
 The formula for website success is:

B = V × C × L

 Where
 B = amount of business done by the site
 V = unique visitors coming to the site
 C = conversion rate (the percentage of visitors    

who become customers)
 L = loyalty rate (the degree to which customers 

return to conduct repeat business) 

69

Cost Justification
 “Cost Justification”, Randolph Bias, et al, Ch 62, The 

Human-Computer Interaction Handbook, 2003

 Impacts of more usable systems
 Lower development cost (problems found 

early)
 Less documentation required
 Less training required
 Less time required by User
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More reasons…
Internal ROI
 Increased user productivity
 Decreased user errors
 Decreased training costs
 Savings gained from making changes earlier in design life cycle (lower   
 development cost)
 Decreased user support
 Decreased documentation docsts

External ROI
 Increased sales
 Decreased customer support costs
 Lower product cost (savings from making changes early)
 Reduced cost of providing training 
 Increased customer efficiency 71

More reasons…
About 15% of the space in reviews published in trade magazines, 
journals, and national newspapers is devoted to user friendliness or 
usability (Nielsen, 1993) .  

Media giants such as The New York Times, the Financial Times, and the 
Wall Street Journal publish weekly columns that evaluate software (Bias 
& Mayhew, 1994). 

Info World devotes between 18% and 30% of its software review articles 
to ease of learning, ease of use, and quality of documentation (Nielsen, 
1993).

72
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Fixing problems early…
The rule of thumb in many usability-aware organizations is that the
cost-benefit ratio for usability is $1:$10-$100. Once a system is in
development, correcting a problem costs 10 times as much as fixing the
same problem in design. If the system has been released, it costs 100
times as much relative to fixing in design. (Gilb, 1988)

The average user interface has some 40 flaws. Correcting the easiest
20 of these yields an average improvement in usability of 50%. The big
win, however, occurs when usability is factored in from the beginning.
This can yield efficiency improvements of over 700%.”  (Landauer, T. K. 
1995, The trouble with computers: Usefulness, usability, and productivity. 
MIT Press)

73

Motivation for early usability engineering
Bias, et al (1994). Cost-Justifying usability. Morgan Kaufmann

74



11/15/2012

33

Training
At one company, end-user training for a usability-
engineered internal system was one hour compared to 
a full week of training for a similar system that had no 
usability work. Usability engineering allowed another 
company to eliminate training and save $140,000. As a 
result of usability improvements at AT&T, the company 
saved $2,500,000 in training expenses. (Bias & 
Mayhew, 1994)  

76

Example cost justification
(Bias & Mayhew)
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T7 Heuristic Evaluation & 
Prototype Revision

 You can continue implementing the “back end” of your 
system, but should not make any major changes to the UI. 

 After you receive the heuristic evaluations you should assign 
each of these problems a severity rating (cosmetic, minor, 
major, catastrophic), and brainstorm possible solutions for it. 
Modify your system to correct as many of the problems 
found as possible (in priority order), documenting how you 
do this. 

 What to Post   
 A link to your updated prototype and a report describing how you responded 

to the heuristic evaluations.

81

To Do

 I7 – Heuristic Evaluation (next class)
 T7 – Prototype Revision (1 week)

 Read Stone ch 12

82


