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CS5340
HUMAN-COMPUTER INTERACTION

Prof. Andrea Parker

www.ccs.neu.edu/ course / cs5340sp13

TODAY'S CLASS

* Introductions

» Overview of the Course
 First homework exercise

* Model Paper Presentations
 Logistics

----Quick Break----

* QOverview of HCI
* Some basic concepts




WHO AM 17

Ph.D. from Georgia Tech

— Human-Centered Computing
B.S. from Northeastern

— Computer Science
Microsoft Research

— Redmond, WA

— Cambridge, UK

Interests

— How do people engage with technology?
* Socially, culturally

— HCI + health
+ Disparities; Nutrition; Maternal Health
* Mobile Computing; Games; Touchscreen Uls

— Social Computing; Ethnography; Design

INTRODUCTIONS

Name

Your background

—undergrad + grad program

Why are you interested in this class/HCI?

Something unique about you (hobby,
favorite food, achievement, etc.)
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ADMINISTRIVIA

www.ccs.neu.edu/ course/ cs5340sp13
Andrea Parker
— 460 WVH, a.parker@neu.edu
— Office Hours
* Wednesdays 1:30-3:30pm
* By appointment: send email
Teaching Assistant
— Serkan Okur (okur.s@husky.neu.edu)
Class Discussions + Questions + Readings +
Announcements
— Piazza
Miscellaneous
— Blackboard

www.ccs.neu.edu/ course/ cs5340sp13

COURSE OVERVIEW
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TOPICS

« Covered in course
— HCI theory
* cognition, modeling user-system interaction, etc.
— Design
* interaction design + graphic design + UI toolkits
— Empirical
+ Evaluation methods for whole lifecycle

— Alot of hands-on experience
(You haven’ t learned it until you can apply it!)

— Cutting-edge HCI research
* Mobile/ubiquitous, affective, tangible computing etc.
* On your own
— GUI programming in your favorite language
* Prerequisites
— Programming basics (or see me)

TEXTS

* Texts
— Required:
* DFAB, Human-Computer Interaction

— A bit dated, but comprehensive

— In bookstore

* Other chapters/articles on Piazza
— Recommended:
* Nielsen, Usability Engineering
* Norman, The Design of Everyday Things
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REQUIREMENTS

. Weekly Requirements

— Read (and absorb!) 50-150 pages
— Individual homework assignments
— Team project assignhments

— Describe and discuss readings + assignments in class
Periodic Requirements
— Perform a design/ user testing session in class

— Present a research paper in class

TYPICAL CLASS

1. Review assignments; presentation and
discussion by randomly selected students

2. Pop quiz (drop lowest grade)

3. (interactive) Lecture on HCI practice topic

4. Discussion of next week’s assignments

Break

1. Research paper presentations or design

sessions/ presentations by students
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TECHNOLOGY IN CLASS

Laptops/Tablets OK

— If being used for class-related purposes

No cell phones

If using devices, expect to be called upon

If seen using devices for unrelated
purposes, will be asked not to use them in
class

GRADING

* You want an A, I want you to have an A
— Will require hard work, but it’s acheivable

* Prior experience suggests that work in this
course will generally fall into one of four
categories:

— Superior, striking, or unexpected pieces of work
with excellent effort demonstrating a mastery of
the subject matter and a thoughtful use of
concepts discussed in class; work that shows
imagination, clarity of presentation, originality,
creativity, effort, and attention to detail (A)
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GRADING

* Prior experience suggests that work in this
course will generally fall into one of four
categories:

— Good work demonstrating a capacity to use

the subject matter, with adequate preparation
and clear presentation (B)

— Work that is adequate but that would benefit
from increased effort or preparation (C)

— Work that needs more effort (D)

COURSE GRADE BREAKDOWN

* Course participation (10%)

Research Paper Presentation (10%)

Individual assignments (30%)

 Team assignments (25%)
— Each contributes equally

Final interface, report, & presentation (25%)

— 20% project grade from the instructor +5% peer
evaluation




RE-GRADE REQUESTS

Email a written justification for the request to the instructor

— the aspect of the grade you disagree with,

— why you believe the grade is incorrect—succinctly and clearly
Re-grade requests could result in a lower grade being
assigned.

Requests must be made by the end of the class following the

date that the instructor returns the graded material, regardless
of whether the student is in attendance.

— If material is returned on Thursday 3/14, then the student has
until the end of class Thursday 3/21 to request a re-grade.
Re-grades will not be discussed in person on the date that

they are returned.

WRITING MATTERS

Assignments that involve writing and

presentation will be judged on clarity of

presentation as well as content.

— Proofread what you write

— Have friends proof what you write

— If you have trouble, visit the Northeastern
University Writing Center

Plagiarism results in a 0; 2nd instance: F in

the course
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COURSE OBJECTIVES

* By the end of term, you should be able to...

— Design, implement and evaluate effective and
usable graphical computer interfaces.

— Describe and apply core theories, models and
methodologies from the field of HCL

— Describe and discuss current research in the field
of HCI.

— Implement simple graphical user interfaces in
programming language of your choice.

— Describe special considerations in designing user
interfaces for health.

CLASS PARTICIPATION

* Full participation in this course is a critical
part of your learning experience.
— class discussions, exercises, and your classmates'
projects
— come to class fully prepared (e.g., having read all
course readings, being an active contributor to
your team project, critiquing others' projects, etc.)
* May be called on even if your hand isn't
raised
— So, in your best interest to be prepared!
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PAPER PRESENTATIONS

READING RESEARCH PAPERS

Different from reading a textbook?
http: //www.eecs.harvard.edu/~michaelm/
postscripts/ReadPaper.pdt
Read critically
— Don’t assume author is right! Be suspicious
— Ask questions, challenge rationale, reasoning, conclusions
— Scientific contribution
Read creatively
— Harder

— What are the good ideas and how could you take them a step
further? Build™+ improve on them?

Make notes
Come to class with at least 1 question + insight

1/11/13
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PAPER PRESENTATIONS

* Pecha Kucha format (6 min, 40 seconds)
— Brief description (least important - everyone has read it)
— Your evaluation of the ideas (strengths + weaknesses)
— How you would extend it (most important part)
— Template on website (“Research Papers”)

* Demo/ inspiration

— 3 minute demo, video, or mock up of something that
goes beyond the paper. Show us, or teach us, something
new that we would not have learn just from reading the
paper.

— If you need to, you can do this in the middle of Pecha
Kucha

PAPER PRESENTATIONS

Load on your own laptop, test

Do not
— Cut and paste text from paper!
— Read your slides!

* Practice, practice, practice...
b b

Grading: See the web page — 15% of grade!

THIS WEEK - Sign up: Blackboard
— Tools = Wiki = Research Paper Sign Up Wiki - Edit

— Put your name next to the paper you’d like to present

1/11/13
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Major focus of course

Will dominate your grade

TEAM PROJECT

TEAM PROJECT GUIDELINES

* Design & evaluate a Ul that...

— ...solves a real-world health-related problem/
challenge

— ...is social

* Used by 2+ people — synchronously or
asynchronously

* Or leverages data/info/content from 2+people

1/11/13
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TEAM PROJECT GUIDELINES

* Your project MUST
— Have a substantial Ul
— Be interactive
— Work robustly
— Contribute to health or health research
— Solve a real-world problem
— Be social

TEAM PROJECT GUIDELINES

* Your project SHOULD
— Be creative
— Be original
— Be non-obvious
— Have a “wow” factor

* Allow you, at the end of this course, to
leapfrog your peers with an amazing
demo!

1/11/13
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TEAM PROJECT CONSTRAINTS

Team

— 3-4 members, ideally multi-disciplinary

Focus

— Social application that promotes health /wellness
Context

— Home, on the go, gym, senior center, clinic, etc.
Users

— Adults (18+)

Platform

— Your choosing
Input/output/sensing

— Your choosing

TEAM PROJECT CONSTRAINTS

Do NOT make a system for use by college students
User group must be different from you in significant
ways — do NOT just design a system for yourselves

— Age (e.g., older adults)

— Challenges faced (health, family demands, etc.)

— Occupation (e.g., blue collar)
Potential categories of systems

— Ambient display (public, private)

— “Serious” game (this is non-trivial)

— Mobile app (if prior experience)

— App that meets guidelines for a national competition

1/11/13
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TEAM PROJECT
WHY SOCIAL + HEALTH?

* Technical complexity

— How do you design a system that supports synchronous or
asynchronous use by many people (e.g. managing overlapping
database updates, dynamically updating UlI, server
responsiveness)

— Designing visualizations that help people understand not only
their own interactions with a system but what others are doing

— Prototyping systems that simulate social interaction for use
during user study

TEAM PROJECT
WHY SOCIAL + HEALTH?

¢ Human-centered complexity
— Managing privacy (particularly in the context of health)

— Determining appropriate & desired levels of interaction between
system users

— Many health apps being developed commercially but little is
known about their effectiveness

— Identifying appropriate persuasion mechanisms
* And...

— Social media is a pervasive part of our society, a chance to
examine the challenges & potential benefits of this platform

— Health + Technology = an area of much commercial,
government, research attention

1/11/13
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“YOUR FRIENDS MAKE YOU FAT”

http:/ / www.youtube.com / watch?
v=nMkr0ZvgW9U

1:56 PM

Achievements

e SOCIAL HEALTH APPS

Beast Mode Benc
(Barbell)
. Perform barbell bench press for at
._ least 1.1x bodyweight

0 Followers
: = Hot Off The Press (Barbell)
Groups Challenges Perform barbell bench press for at
least 0.8x bodyweight
l Push It! (Barbell)
4 Groups None in Progress Perfo ell bench press for at
Weight > Settings 2

B ) | Free For All
m 12
. =
AR

V. - | 0% WINRATE  100%

=4 M 8%  FansupPORT  17%
@ LOoSER 356 POINTS 1,413

Yag LB T T
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(S Ul

Alice 7626(4:34p)
[Sun 10367 ()

Betty 8152(5:14p)
(Sun 11845+(f)]  (com)

Options

Houston
Consolvo et al. CHI'06

Share your expenences, lear from others, and
connect with patients just like you.

patientslikeme*

Patients | Trestments || Symptoms  Research
Select a community | MS v
Home > 1S Community

The PatientsLikeMe Multiple Sclerosis Community

Multiple Sclerosis Is 3 Iifelong chronic condrion that affects 2.5 milon people ~ What Can You Learn?
worldwide. Imagine knowing what treatments work for people Just lice you — and
having the abilty to casily connect with those people. That's what makes
PatintsLikeMe different. By sharing your symptoms, treatments and MOre, YOU g 2n0 and sharing your health
can gain Insight into what affects your condition while helping others learn from  profil with the communiy, you can
ur experiences. Together, we can achieve more. Begin making a difference. learn more about how your condition
ol ¥ ¥ ¥ affects you and help others learn
g from your expenience.

Your Health Profile

Who Will You Find?

Find Patients — " rr“"AW
Just Like You © it . II- G i i

lew patients this month

” 20 50- 60- 70+ ol .
Join Now! (its free!) 29 39 49 59 69 80%remsles patient Learning in Action
Age Gender

| For years, I had aiways taken just

Screenshot taken October 31 2010

Playful Bottle
Chiu et al. Ubicomp’09

Ambient displays: show information in a subtle, easily understood, glance-able way

http://www.youtube.com/watch?v=spxlcXTLhdg

40
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OBSERVATIONAL STUDIES

Be prepared to get out into the real world

Be prepared to use your own ingenuity to
seek people out

Be prepared to spend a significant time
observing and testing ”in the field”

Sensitivity is of utmost importance!

PROJECT IDEA GENERATION

Brainstorming
Observation
Iteration

Be prepared:

— To get a good idea, have lots of ideas

— Do not be surprised if I send you back to the
drawing board multiple times

18
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INDIVIDUAL HOMEWORK #O

e Duel/17

* Create a personal course webpage
— Name & email address at the top
— post it to a server somewhere
— Will contain all of your individual homework
assignments
— Make sure the instructor can quickly find each
week's work on the page.

INDIVIDUAL HOMEWORK #O

e Duel/17

* Create a personal course webpage

— Email: your name, email, and the web address
to the instructor + TA.

— See TO on course website for info on obtaining
a CCIS account & server space
* Respond to the email you will receive with
questions about your goals for the course.

19



INDIVIDUAL HOMEWORK # 1

« Skim the research papers on health
interfaces and CSCW

* Look at the Health UI Bibliography
(Resources section in Piazza)

INDIVIDUAL HOMEWORK # 1

* Develop 3 project ideas
— 1 paragraph proposal for each

— health problems/ challenges you are
interested in addressing

— platforms you want to explore (e.g., mobile,
web, touchscreen).

— Any initial ideas for a design concept
— any programming language preferences

1/11/13
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INDIVIDUAL HOMEWORK # 1

* By 1/15 @ 6pm
— Post your 3 proposal ideas in Piazza in the
#projectbrainstormingideas folder

— Monitor the website and see how other students
and the instructor respond to your ideas.

— Comment on ideas from your peers.
* By 1/17 @ 5pm
— Revise your ideas (or come 1(1i]i>)with new ones)
based on the newsgroup feedback

— post your 3 best ideas, write-ups & sketches on
your web page in order of preference

TO DO FOR NEXT WEEK

—_

Sign up for Piazza

Read
— Dix Intro, Chapters 1, 2 (skim), 4
3. Do Homework 10 (Setup your course web page +
answer email survey)

4. Do Homework I1 (project brainstorming, due
1/15and 1/17)
Note: All assignments must be posted 1 hour before
class on due date.

5. Look over research papers on Blackboard Wiki —
sign up for 1
6. Read through T1

=

1/11/13
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QUESTIONS, THEN BREAK

HCI OVERVIEW

« What is HCI?
* Motivation for HCI
* Some basic concepts

1/11/13
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WHAT IS HCI?

WHAT Is HCI?
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WHAT Is HCI?

* Interactive computing design & development
— GUIs & toolkits
— Mobile computing
— Speech interfaces
— Touch interfaces
— Social interfaces
— Multimodal interfaces
* Empirical studies of Uls
— Qualitative, quantitative, mixed, design-based

WHAT Is HCI?

* Design... but what do we mean?

— Interaction Design

* “creating user experiences [with and through
interactive computing] that enhance and extend
the way people work, communicate and interact”

« What's on the screen, but more...

* Empirical study + design ideation + Ul
programming + graphic design

1/11/13
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WHAT Is HCI?

* How can we know if a Ul is a good one?
* Usability
— Objective measures

— Perceived utility, ease of use and efficiency +
much more

« and what else?

— User Experience
* Users’ subjective engagement with technology
+ affect, meaning, values, how a system feels

* Satisfying, enjoyable, motivating, aesthetically pleasing,
rewarding, etc.

WHY STUDY HCI?

1/11/13
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HCI IS IMPORTANT. COST

+ Redesign insurance forms to reduce customer
errors
— cost Aus$100,000

— savings Aus$500,000/ year.

* Study of software engineering companies
— 63% significantly overran budgets
— Mainly due to usability issues:
* Frequent change requests by users
* Overlooked tasks
* Users’ lack of understanding of their own req'ts

* Insufficient user-analyst communication &
understanding

FROM NIELSEN — USABILITY ENGINEERING

HCI IS IMPORTANT:. REVENUE

Ul strongly affects perception of software

e Usable software sells better
— “Ease of use” ratings

1/11/13
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HCI IS IMPORTANT: SAFETY

“Users’ behavior is directly influenced by
operating characteristics of the equipment; user
interfaces that are misleading or illogical can
induce errors by even the most skilled users”

Many deaths and injuries attributable to poor
human interface (hardware & software) design.

— oxygen flow control knob, smooth rotation but with
discrete settings and no flow at intermediates

« FDA Do It By Design - An Introduction to
Human Factors in Medical Devices
— http://1.usa.gov/a3FtP5

FDA CENTER FOR DEVICES AND RADIOLOGICAL HEALTH REPORT

HCI IS IMPORTANT: SAFETY

* Study of a hospital
computerized physician
order entry system (CPOE)

— Identified 22 ways in which the
system caused patients to get
the wrong medicine, e.g.

* fragmented displays that prevent
a coherent view of patients’

medications
. 3/4 of the staff reported
* Do.sa - based - S‘tOCkll‘lg observing each of these
gUlde nes, 1:10t clinical error risks, indicating that
* Procedure-linked meds they occur weekly or more
discontinuation faults T

JAMA. 2005;293:1197-1203

1/11/13
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HCI IS IMPORTANT. SAFETY
THERAC-25
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Therac-25 performed both radiation treatment and X-rays

HCI Is IMPORTANT. SAFETY
THERAC-25

Six accidents involving massive overdoses to
patients occurred between 1985 and 1987

Occasional machine malfunctions with little
feedback, resulting in repeated dosages (6 in
one case)

Poor feedback about which mode the
machine was in caused treatments with 125x
the expected dose

Machine occasionally underreported dosage

1/11/13
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HCI IS IMPORTANT

e “A UI that is unattractive, convoluted, or
illogical can make even a great app seem
like a chore to use.

But a beautiful, intuitive, compelling Ul
enhances an app’s functionality and
inspires a positive emotional attachment
in users.”

— Apple 10S Developer Library

HCI Is TRANSFORMATIONAL

1/11/13
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HCI Is TRANSFORMATIONAL

1/11/13

30



HCI Is TRANSFORMATIONAL

MORE REASONS TO WORK IN
HCI?

Interdisciplinary work

Interact with people, learn about them and
their work

Help people with software that actually
works

Change our industry
It’s cool...

1/11/13
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HCI 1s COOoL

SOME BASIC ISSUES &
CONCEPTS

* Building good Uls is hard
— Many iterations
— Much user interaction
— Many kinds of expertise

—45-50% of the design + implementation effort

in modern software; 48% of code
Survey of 74 projects, Myers & Rosson, CHI'92

1/11/13
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TYPICAL PROCESS

Design

ProToTychz

Evaluate

EVALUATE

1/11/13
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CMdisplay: The A

Overall Look & Feel: Mosuic

Window: Main Screen
Ul Element
Mesax pieces

Window: Expanded Mosaic Piecy
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EVALUATE

[TERATE!

Ideation
Interaction Design

i Beyond GUIs!
Desi Y
gn User Experience

Prototype

Paper
Semi-Functional
Functional

UI Toolkits

Observation
Interviews
Focus Groups
EVG'UG"'C Task Analysis

THE HCI DEVELOPMENT PROCESS

1/11/13
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SOME BASIC ISSUES &
CONCEPTS

Social Whether the functionality of
acceptability the system in principle can
do what is needed.

Easy to learn

Efficient to use

System acceptability

How well users can use
the system’ s functionalityf

Ty \. Few S
Relia- o
biﬁt;/ Subjectively

pleasing
Etc.

Easy to remember

Figure 1 A model of the attributes of sustem accevtabilitu.

FROM NIELSEN, USABILITY ENGINEERING

) =

TO DO FOR NEXT WEEK

Sign up for Piazza
Read
— Dix Intro, Chapters 1, 2 (skim), 4
Do Homework 10 (Setup your course web page +
answer email survey)

Do Homework I1 (project brainstorming, due
1/15and 1/17)

Note: All assignments must be posted 1 hour before
class on due date.

Look over research papers on Blackboard Wiki —
sign up for 1
Read through T1

1/11/13
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