CS 321: Introduction to HCI

Methods for Design, Prototyping and Evaluating User Interaction

Lecture 18: Eren Gultepe
Heuristic Evaluation



What we will do today

Inspection-based methods

Heuristic evaluation in practice



What we will do today

What is aheuristic?
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What we will do today

PROTOTYPE /

Heuristics Evaluation



Task Design is Important

The goal of a test is to figure out how a person interacts
with an interface in the wild...

There are two possible explanations for why a test does
not find significant problems:

The interface does not have significant problems

The test itself has significant problems



Task Design Summary

Task design is difficult and important

Poorly designed tasks mask interface failures

If you are not confident in your task descriptions, have
others help you “debug” them before testing



Inspection-Based Methods

We have cut prototyping to itsminimum

Sketches, storyboa

Rapid exploration o

ds, pa

Der prototypes

" poten

1lal Ideas

But we need evaluation to guideimprovement

expensive

—valuation can become relatively slow and

Study participants can be scarce
May waste participants on fairly obvious problems




Inspection-Based Methods

Simulate study participants

Instead of actual study participants, use inspection
to quickly and cheaply identify likely problems

Inspection methods are rational, not empirical



Heuristic Evaluation

Developed by Jakob Nielsen
Helps find usability problems in a design

Small set of evaluators examine interface

three to five evaluators

iIndependently check compliance with principles
different evaluators will find different problems
evaluators only communicate afterwards

Canperform on working interfaces or sketches




Why Multiple Evaluators?

Every evaluator doesn't find every problem
Good evaluators find both easy & hardones

Unsuccessful

Evaluators

Successful

Hard €¢———————P Lasy
Usability Problems



Results of Using Heuristic

Evaluation

Discount: benefit-cost ratio of
cost was $10,500 for benefit o

how might we calculate this va

43

- $500,000

ue?

iIN-house — productivity; open market — sales

Single evaluator achieves poor results

only finds 35% of usability problems
5 evaluators find ~ 75% of usability problems

why not more evaluators?

Nielsen, 1994



Number of Evaluators?
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Nielsen, 1994



Decreasing Returns
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Nielsen’s 10 Heuristics

Too few unhelpful, too manyoverwhelming

11

Be Good” versus thousands of detailed rules

Nielsen seeks to create a small set

Co
Co

eC
eC

'S 249 usabilli

'S 101 usabilli

1Y
1Y

oroblems

neuristics

Rates how well each heuristics explains each
problem

Factor analysis to identifty key heuristics

Nielsen, 1994
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Nielsen’s 10 Heuristics

Visibility of system status

Match between system and the real world
User control and freedom

Consistency and standards

—rror prevention

Recognition rather than recall

~lexibility and efficiency of use

Aesthetic and minimalist design

Help recognize, diagnose, and recover from
errors

Help and documentation

© ©CONOOOTEWRN

Nielsen, 1994



1. Visibility

Visibility of system status

The system should always keep users informed
about what is going on, through appropriate
feedback within reasonable time.




1. Visibility

Visibility of system status

The system should always keep users informed

about what is going on, through appropriate feedback
within reasonable time.

Refers toboth visibility of system status and use
of feedback

Anytime wondering what state the system is in, or
the result of some action, this is a visibility violation.



Heuristics

Gmail Progress Indicator

Loading user@example.com...



Heuristics
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https://uxgorilla.com/nielsens-heuristics/

Heuristics

Visibility of systemstatus

pay attention to response time
0.1 sec: no special indicators needed

1.0 sec: user tends 1o lose track of data

10 sec: maximum duration if user to stay focused on
action

longer delays absolutely require percent-done
progress bars




2. Real World Match

Match between system and the realworld

The system should speak the users’
with words, phrases and concepts
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2. Real World Match

Match between system and the realworld
The system should speak the users’ language, With

words, ph
rather tha

rases and concepts familiar to the user,
N system-oriented terms. Follow

real-world
IN a natura

Refers to

conventions, making information appear
| and logical order.

word and language choice, mental

model, metaphor, mapping, and sequencing



2. Real World Match

Empty Trash Full Trash




2. Real World Match

Mac desktop
Dragging disk to trash should delete,

Match system to real world

Speak the user’s language
Follow conventions
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3. User in Control

User control and freedom

L

Sers O

ten choose system functions by mistake

and will need a clearly marked “emergency exit”
to leave the unwanted state without having to go
through an extended dialogue.

Support undo and redo.




3. User in Control

User control and freedom

Users often choose system functions by mistake
and will need a clearly marked “emergency exit”
tO leave the unwanted state Without having to go
through an extended dialogue.
Support undo and redo.

Not just for navigationexits,
but for getting out of any situation or state.



Heuristics
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Heuristics
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User control & freedom
porovide “exits” for mistaken choices, undo, redo

don’t force down fixed paths



Heuristics

Infurt
My Account Q, Search 8 Contact

v turbotax Deluxe

< Tax Timeline ‘ Personal Info Federal Taxes State Taxes Review File

$1 ,61 8 Wages & Income Deductions & Credits Health Insurance Other Tax Situations Federal Review Smart Check
Federal Refund

(in progress)

How do you want to enter your 1095-A?

$268 71095-A
CA Refund o Rovane Suice
(in progress) © Upload the PDF — 7

Choose a file to upload
Browse...
- View sample form

Type it in

How do | get my 1095-A PDF?



Heuristics

User Account Control

Do you want to allow this app from an

unknown publisher to make changes to your
device?

cmd.exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

Yes




Heuristics

User control & freedom
provide “exits” for mistaken choices, undo, redo
don’t force down fixed paths

Wizards

must respond to question before going to next
good for beginners, infrequent tasks

not for common tasks



4. Consistency

Consistency and standards
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4. Consistency

Consistency and standards

Users should not have to wonder whether different
words, situations, or actions mean the same thing.
Follow platform conventions.

Internal consistency is consistency throughout
the same product. External consistency is
consistency with other products in its class.



Heuristics
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Heuristics

External Consistency



5. Error Prevention

Error prevention

—ven better than good error messages

IS a careful design which prevents a problem
from occurring in the first place. Either
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5. Error Prevention

Error prevention

—ven better than good error messages

IS a careful design which prevents a problem

from occurring in the first place. Either

eliminate error-prone conditions Or check for them and
present users with a confirmation Option before they
commit to the action.

Try to commit errors and see how they are
handled. Could they have been prevented?



5. Error Prevention

; ElTm @ Apps @ Chat b NN I _ x Inlin K@l New Links | Hacker N [ ERL [
mail.google.com says:

It seems like you forgot to attach a file.

ECP Markup You wrote "find attached” in your message, but there are no files attached.

Send anyway?
OK Cancel

erangati@gmail.com

ECP Markup

Hi,

Please find attached markup




Heuristics

Your password must have:
& 8 or more characters
& Upper & lowercase letters
& At least one number

Strength: strong

Avoid passwords that are easy to guess or used with
other websites.



6. Recognition not Recall

Recognition rather than recall

Minimize the user's memory load by
making objects, actions, and options visible.
The user should not have to remember information
from one part of the dialogue to another.
nstructions for use of the system should be visible
or easily retrievable whenever appropriate.




6. Recognition not Recall

Recognition rather than recall

Minimize the user’s memory load by
making objects, actions, and options visible.
The user should not have to remember information from
one part of the dialogue to another.
Instructions for use of the system should be visible
or easily retrievable whenever appropriate.

People should never carry a memory load



6. Recognition not Recall

Addresses visibility of features & information
where to find things

Visibility addresses system status & feedback
what is going on



6. Recognition not Recall

Problems with affordances may go here

NiIdden affordance: remember where to act
false affordance: remember it Is a fake




6. Recognition not Recall

What are you interested in?

Pick whatever catches your eye...you can always fine-tune things later

Technology Men's Apparel Travel

Gadgets Recipes Photography

Funny Pictures Tattoos Luxury Cars Woodworking

Pick more



/. Flexibility and Efficiency

Flexibility and efficiency of use

Accelerators -- unseen by the novice user -- may
often speed up the interaction for the expert user
such that the system can cater to both
iInexperienced and experienced users.

Allow users to tailor frequent actions.




/. Flexibility and Efficiency

Flexibility and efficiency of use

Accelerators -- unseen by the novice user -- may
often speed up the interaction for the expert user such
that the system can cater to both inexperienced and
experienced users.

Allow users to tailor frequent actions.

Concems anywhere users have repetitive
actions that must be done manually. Also
concems allowing multiple ways to dothings.



/. Flexibility and Efficiency

File Edit Insert Layer

New

New from Template
Open...

Open Recent

Close
Save
Duplicate
Rename...
Move To...
Revert To

Share

Change Color Profile...
Reduce File Size...

Add as Library...

Save as Template...

Export...

Export Artboards to PDF...

Page Setup...
Print




/. Flexibility and Efficiency
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/. Flexibility and Efficiency

Flexibility and Efficiency of Use

accelerators for experts (e.qg., keyboard shortcuts
allow tailoring of frequent actions (e.g., macros

Save Image
eSC
F1 F2 F3 F4 F5 Fé F7 F8
.
Edit / Object Mode Views Menu [l Render Extrude Rotate Tool Shelf Y Axis Unlink Inset Face
: fy ch . . Specials £ Instances
=Nap FIoue Material Utils nepea | |nV§ft| Vd
Weight Paint F 101 electe
tab =4 o E R LoopCut T Y U I

Add Object
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Luplic ate Create Face Move Hide Selectedfl Join Selected
Selected / Brush Size | Select

Add Ver.lex / Grouped Unhide

DU licate : reng h G Se ,U:lj
D™ Gooe M H Gorae | J

caps lock A ransform
Z Axis i Brush Select Border Select ll Properties Move To

: 30 Panel Layer
Undo Action Mirror Object

SO Crop Zoon
Convert Merge
Mesh B Bevel N Selected

Full Screen Show Last Render
R
aanlb || F12

Delete Selected

delete

Seperate
Selected

Set Parent
Clear
Parent

Click Selection

Make Links
l_ To Select

return



8. Aesthetic Design

Aesthetic and minimalist design

Dialogues should not contain information
which is irrelevant or rarely needed. Every extra unit
of information in a dialogue competes with the
relevant units of information and diminishes their
relative visibllity.




8. Aesthetic Design

Aesthetic and minimalist design

Dialogues should not contain information
which is irrelevant or rarely needed. Every extra unit of
information in a dialogue competes with the relevant
units of information and diminishes their relative
visibility.

Not just about “ugliness”.
About clutter, overload of visualfield,

visual noise, distracting animations, and soon.



Heuristics
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Heuristics

Aesthetic & Minimalist design
no irrelevant information in dialogues

' eamcu"ms-u'-:zr ‘”mmmmumeﬂfl
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Heuristics

About  Store

Advertising Business

Google

Google Search I'm Feeling Lucky

(=

Gmail

Privacy

Images

Terms

Settings



9. Error Recovery

Help users recognize, diagnose, and recover
from errors

—rror messages should be expressed In
olain language (no codes),

orecisely indicate the problem,

and constructively suggest a solution.




9. Error Recovery

Help users recognize, diagnose, and recover
from errors

—rror messages should be expressed in
plain language (NO codes),

precisely indicate the problem,

and constructively suggest a solution.

Error prevention is about preventing errors
before they occur. This is about after they
OCCLUI.



9. Error Recovery

Help recognize, diagnose, & recover from errors
error messages in plain language

porecisely indicate the problem
constructively suggest a solution




9. Error Recovery

Your PC ran into a problem and needs to restart. We're just

collecting some error info, and then we'll restart for you. (0%

complete)

Help recognize, diagnose, & recover from
errors



9. Error Recovery

Leave Page?

You haven't finished your comment yet. Do you want to leave
without finishing?




9. Error Recovery

® Sorry, we couldn't find an account with that
username. Can we help you recover your username?

Username | forgot
freshsparkss
Password | forgot
Show

Create an account - Trouble logging in?

® Sorry, that password isn't right. We can help you
recover your password.

Username | forgot
freshsparks
Password | forgot
Show

Create an account - Trouble logging in?




10. Help

Help and documentation

—ven though it is better if the system can be used
without documentation, it may be necessary to
orovide help and documentation. Any such
iInformation should be easy to search,

focused on the user’s task, list concrete steps to be
carried out, and not be too large.




10. Help

Help and documentation

—ven though it is better if the system can be used
without documentation, it may be necessary to
provide help and documentation. Any such
iINformation should be easy to search,

focused on the user’s task, list concrete steps 10 e
carried out, and not be too large.

This does not mean that the user mustbe able
to askfor help on everysingle item.



10. Help

Slackbot G ‘Q Search

DA active | Slackbot

. Thursday, April 4th
e & Slackbot 1:19 Pm ursday, Apri

0/; [
‘ Right now anyone in your workspace can invite a new member. If you'd like, you can restrict that to just administrators.
Only allow administrators to invite

Okay, only admins can invite new members.
Today

@SR Abhinav Yadav 1:28 AM
how to change settings?

é.. 'S Slackbot 1:25 AM
| searched for that on our Help Center. Perhaps these articles will help:
e Change a member's email address
e Guide to single sign-on settings

e Customize message and file retention policies

@SN Abhinav Yadav 1:28 AM
how can | disable snooze?
’.:v 'S Slackbot 1:25 AM
) | searched for that on our Help Center. Perhaps these articles will help:
¢ Pause notifications with Do Not Disturb
e Guide to Slack notifications
e Remove single sign-on

Abhinav Yadav 1:29 AM

what is love?

@ '§ Slackbot 1:29 AM

‘ I'm sorry, | don't understand! Sometimes | have an easier time with a few simple keywords.

Or you can head to our wonderful Help Center for more assistance!

+ ||\/lessage Slackbot

@O




Heuristic Evaluation Process

Evaluators go through interface severaltimes
INspect various dialogue elements
compare with list of usabillity principles

Usabillity principles
Nielsen’s “heuristics”

supplementary list of category-specific heuristics
(competitive analysis or testing existing products)

Use violations to redesign/fix problems



Examples

Can't copy info from one window toanother
violates “Minimize memory load” (HO)

fix: allow copying

Typography uses different fonts in 3dialog
boxes

violates “Consistency and standards” (H4)

slows users down
probably wouldn’t be found by usability testing

fix: pick a single format for entire interface




Phases of Heuristic Evaluation

1)

Pre-evaluation training
give expert evaluators needed

domain knowledge & information on the scenario

2)

—valuation

3)

4)

5)

iINndividuals evaluate interface & make lists of problems

Severity rating

determine how severe each problem is
Aggregation

group meets & aggregates problems (w/ ratings)

Debriefing

discuss the outcome with design team




How to Perform Evaluation

At least two passes for eachevaluator
first to get feel for flow and scope of system

second to focus on specific elements

If system is walk-up-and-use or evaluatorsare
domain experts, no assistance needed

otherwise might supply evaluators with scenarios
Each evaluator produces list of problems

explain why with referen

ce to heu

be specific & list each p

‘oblem se

rIstic

Darately



Example Heuristic Violation

1. [H4 Consistency]

The interface used the string "Save" on the first screen for saving the user's file, but
used the string "Write file" on the second screen. Users may be confused by this

different terminology for the same function.



How to Perform Heuristic

Evaluation

Why separate listings for eac
risk of repeating problematic as

N violation?

DECt

may Nnot be possible to fix all problems
Where problems may be found

single location In interface

two or more |locations that need to be compared
problem with overall structure of interface

something that is missing

common problem with paper prototypes

(sometimes features are implied by design documents
and just haven'’t been “implemented” — relax on those)



Severity Rating

Used to allocate resources to fix problems
Estimates of need for more usability efforts

Combination of
frequency
impact
persistence (one time or repeating)
Should be calculated after all evaluations arein

Should be done independently by all judges



Severity Rating

0. Do not agree this is a problem.

1. Usabllity blemish. Mild annoyance or cosmetic problem. Easily
avoidable.

2. Minor usability problem. Annoying, misleading, unclear, confusing.
Can be avoided or easily learned. May occur only once.

3. Major usabillity problem. Prevents users from completing tasks.
Highly confusing or unclear. Difficult to avoid. Likely to occur more than
once.

4. Critical usability problem. Users will not be able to accomplish their
goals. Users may quit using system all together.



Example Heuristic Violation

1. [H4 Consistency] [Severity 3]

The interface used the string "Save" on the first screen for saving the user's file, but
used the string "Write file" on the second screen. Users may be confused by this

different terminology for the same function.



Debriefing

Conduct with evaluators, observers, and
development team members

Discuss general characteristics of interface
Suggest potential improvements to address
major usability problems

Development team rates how hard to fix
Make It a brainstorming session



Fixability Scores

1- Nearly impossible to fix. Requires massive re-
engineering or use of new technology. Solution
not known or understood at all.

2 - Difficult to fix. Redesign and re-engineering
required. Significant code changes. Solution
identifiable but detalls not fully understood.

3 - Easy to fix. Minimal redesign and straightforward
code changes. Solution known and understood.

4 - Trivial to fix. Textual changes and cosmetic
changes. Minor code tweaking.



Example Heuristic Violation

1. [H4 Consistency] [Severity 3] [Fix 3]

The interface used the string "Save" on the first screen for saving the user's file, but
used the string "Write file" on the second screen. Users may be confused by this

different terminology for the same function.

Fix: Change second screen to "Save".



