Rochester Institute of Technology

A thesis submitted to the faculty of the
College of Imaging Arts and Sciences
in candidacy for the degree of

Master of Fine Arts, Industrial Design

Form and Visual Cues:

A Workshop for Graduate Design Students

William G. Campbell

July 19, 2010






Form and Visual Cues: A Workshop for Graduate Design Students

Approvals

Chief Advisor: Stan Rickel

Date:

Associate Advisor: Dr. Andrew Herbert

Date:

School Chairperson: Patti Lachance

Date:

I, William Campbell, hereby grant permission to the Wallace Memorial Library
of RIT to reproduce my thesis in whole or in part. Any reproduction will not be
for commercial use or profit.

Date:

iii






TABLE OF CONTENTS

INErOAUCTION ...ttt 9

The Proposal: Visual Directives & Product Semantics..........cccccueeueennee. 12
The Short Story Proposal..........cc.oeeevieeiiiiniiieiiecee e 13
Main Issues Regarding This TOPIC........cccueeeeuiieiiiiiiiiiieiiecie e 13
Issues Regarding the Workshop ........cccoeevieeciieniiiiiiiieiec e, 13
MY Major GOAIS......coouiiiiiieeiieeee et e 13
Development Of The Workshop ........c.coeevieeciiiniiiiiiicieceeee, 14
The WOTKSROP ..ottt 15
Pre-Workshop EXETCISES .....cccuvieiiiieiiieeiieciieeeiee et 15
Information Conveyed With FOrm..........cccooeoiiiiiiiiiiiiiie e, 19
Why Graphics Are Not Always A Good Solution ...........cccceevvveennennee. 19
Define FOM c...viiiiiiiiieee e 20
Things We Can Do To FOrms..........cccoeeiiiiiiieiiiieiecieeceecee e 21
RUDIK’S EXETCISE ...uvieiiiieiiieeiiieeite ettt 23
Affordances & Constraints, Real & Perceived ......ccoooveeevieieiiiiiiiiil. 24
Water Bottle/Teapot EXEICISE ......ueevveeeiiieeiieeeiieeiee e 28
Exploration of New ArtifactS........cccccceeeiiieeiiieiiiiciie e 33
Battery Door Exercise (DISCUSS).....ccuureriiereiiieniieeiiieeiie e 34
Artifact Evolution/Trial & EITOT.......ccoeviiiiiiiiieiieieeeeee e 35
CONVENTIONS ...ttt ettt ettt ettt et e st e st e beeesbeebeeeebeenbeeenees 36
LUNCR c e 39
POSt LUNCH ..ot 40
(070754 1 V1 5 [0 s RS RSO USRUUR 41
GROMIS ..ttt ettt et et e et e et e e 44
Gestalt and Kanizsa Triangle, Step By Step ....ccooevevvevviiiiiiiieeieee, 46
Patterns and How They Help Cognition ............ccceeevieeciienciieeniieeienne, 49
Context, Relationships, and Cognition ............ccceeeeveerieeiiiiencieeeciee e, 51
FOCAl POINTS......oiiiiiiiiiiieece e 55
Focal Points Cartoon Face EXErcise .........cceeveeviiieniieeciieniieeieeeeee, 58
SEIMIOTICS ...t eeee ettt ettt et sttt e sttt e e e e 60
Design Objectives and Hierarchies...........ccccueeveiiieniieeiiieniiieeieeeee, 62
Remote Controller Sketch Model Exercise........ccccoovvieeeiienciiieniieeinnee 64
Remotes: Preliminary And Workshop Sketch Models...........ccccceeueenee. 66
Metaphor and COGNITION .......c..eeeiiieriieeiiieeiieeeiee e e 74



Pre-Workshop Chair SKEtChes .........ccceevviieiiieiiiicieccicecee e 76

Chair and Metaphor Sketch EXercise........cccceevuvivviiiiniieiniieeieeeeeeee. 78
RedUNdancCy.........oociiiiiiiiiieece e 81
Class Discussions & QUESHIONS...........cccuveeeeeiiieeiiirieeeeireeeeeieeeeeeireee e 83
Evaluations and COmMpPariSONS..........cceeerveereureenireeerreeesieeesreeesveeenneeenns 84
Class Evaluation of the Workshop ..........ccccceevvviiiiiiiiniiiiiceeeee, 85
Evaluation Questions and Responses Summary ...........ccccceevveevveeennennne. 86
Suggested Changes Based on Class Evaluations............cccccecvveeiieennnennn. 87
CLOSINE ettt ettt et e et e e e b e e e taeesaaeesnseeenseesaneas 88
CONCIUSION ..ottt ettt 89
F N 0] 153 116 1 O PPRPURRUPP 91
WOTKS CIted. ... veeniieeiiieiiecieee e 100



LIST OF ILLUSTRATIONS

Figure 1: Flyer for WOrkShop ......ceueiiiiiiiiii it ea s 13
Figure 3: Presentation SIAE 2.....cuuieuiiiiiiiiiiiiieiiieiie et ee e e eens 14
Figure 4: Preliminary SKetCh........ccuuviiiiiiiiiiiiiiiiiiei et eai s 15
Figure 5: Preliminary SKetCh........couuviiiiiiiiiiiiiiiiiie et eas 15
Figure 6: Presentation SIAe 3.....c.uiiniiniiiiiiiiiieiieiie ettt ee e e eens 16
Figure 7: Presentation SIA@ 4.....c.ueuniiniiiiiiiinieiiieiie ettt ee e e enns 16
Figure 8: Presentation SIAE S.....cuniiniiiiiiiiiiiiieiieie et ea e 17
Figure 9: Presentation SIHAE 6.....c.ueuuiiniiniiniiiiiiieiie et ee e enenes 18
Figure 10: Presentation SIAE 7 ...c.uevniiniiiiiiiiiieiiieiieei ettt ee e eee 19
Figure 11: Presentation SIAE 8 ......ovuiiniiiiiiiiiiiieie e 19
Figure 12: Presentation SIAE 9 ...c..evuiiniiiiiiiiiiicie e 20
Figure 13: Presentation SIAe 10 ....c..viuviiniiniiiiiiiiiiieie et 21
Figure 15: Presentation SIAe 12 ....couiiniinniiniiiiiiiiiiee et ea e 23
Figure 16: Presentation SIide 13 ....couiiiiiiiiniiiiiiiieiiee e e 24
Figure 17: Presentation SIAe 14 ....co.iiuiiiiiniiiiiiieie e e 24
Figure 18: Presentation SIde 15 ....ovuiiiiiiiiiiiiiiicie e e 25
Figure 19: Presentation SIAe 16 ....co.vvuviniiniiiiiiiiiiiieieieiec e e 25
Figure 20: Presentation SIAe 17 ....ouuiiniiiniiniiiiiiiieiiei et en e 26
Figure 21: Pre-Workshop Exercises, Teapot. ......oviuveunieireiineiiniiiniiineeinreieennnes 27
Figure 22: Workshop EXercises, Teapot. .....vuuiiuriiiiiniiiireiireiineiieeiieeeineenneannnes 27
Figure 23: Pre-Workshop Exercises, Teapot. .....cccvveueieuiriiireiineiiniiineeinnenneennnes 28
Figure 24: Workshop Exercises, Teapot. ....vuueiiuiiiiiiniiiineiineiineiieeiineeineenneannnes 28
Figure 25: Pre-Workshop Exercises, Teapot. .....ccc.vveueveuiviiireiiniiiniiineiinrenneennnes 29
Figure 26: Workshop Exercises, Teapot and Water Bottles. .........ccceviuviiiniinnnennnes 29
Figure 27: Pre-Workshop Exercises, Teapot. .....cccuvveueveureiiieiineiiniiineeinrenneennnns 30
Figure 28: Workshop EXercises, Teapot. ....vuuniiuriuiiinieiireiireireiieeiieeeineenneannnes 30
Figure 29: Presentation SIide 18 ....c..viuiiiniiniiiiiiiiiiiie e 31
Figure 30: Presentation SIAe 19 ....couiiiiiniiniiiiiiiieie e 32
Figure 31: Presentation S1Ae 20 ....c..evuviuiiniiiiiiiiiiirieieeiieee e ee e e enns 33
Figure 32: Presentation SIAe 21 ....ouuiiniiiiiniiiiiiieie e e e 34
Figure 33: Presentation SIAe 22 ....couiiuiiiiiniiiiiiiiiieiieeie ettt ee e e eees 35
Figure 34: Presentation SIAe 23 ....couiiiiiiiiiiiiiiiieiieei ettt ee e eee 35
Figure 35: Presentation SIAe 24 ....c..iiuiiiniiniiiiiiiieie et ea e 36
Figure 36: Presentation SIAe 25 ....ovuiiiiiiniiniiiiiieie et 37
Figure 37: Presentation SIAE 26 ....c..vvuviiniiniiniiiiiiiiieie et ee e e een 38



Figure 38: Presentation SHAe 27 ....c..eivuiiiiiiiiiiiiiiiiiiieieeie et 39

Figure 39: Presentation SHide 28 ........ccoouiiiiiiiiiiiiiiiiiiieeie e 40
Figure 40: Presentation SHAe 29 ........cceeuiiiiiiiiiiiiiiiiiiiieeeie e 40
Figure 41: Presentation SHde 30 ........ceeuiiiiiiiiiiiiiiiiiieieeeie e 41
Figure 42: Presentation SHde 31 ....c..iiiiiiiiiiiiiiiiiiiieieceeee e 42
Figure 43: Presentation SHde 32 ....c..oeeuiiiiiiiiiiiiiiiiieiieeieceeeee e 43
Figure 44: Presentation SIde 33 ....c..iiiiiiiiiiiiiiiiiiieie e 44
Figure 45: Presentation SHde 34 ........ooeuiiiiiiiiiiiiiiiieiie e 45
Figure 46: Presentation SHde 35 ....c..iiiiiiiiiiiiiiiiiiiee e 45
Figure 47: Presentation SHAe 36 ....c...oeeuiiiiiiiiiiiiiiiiiiiieeie e 46
Figure 48: Presentation SHAe 37 ....c...viiuiiiiiiiiiiiiiiiiiiiiieeei et 46
Figure 49: Presentation Side 38 ........oeiuiiiiiiiiiiiiiiiiec e 47
Figure 50: Presentation SHde 39 ....c..coiiuiiiiiiiiiiiiiiiiiiieece e 48
Figure 51: Presentation SHde 40 ........coouuiiiiiiiiiiiiiiiiieie et 48
Figure 52: Presentation SHde 41 ....c..eeeuiiiiiiiiiiiiiiieieie e 49
Figure 53: Presentation SHAe 42 .......oeeuiiiiiiiiiiiiiiiiiieiecie et 50
Figure 54: Presentation SHAe 43 ....c...oiiiiiiiiiiiiiiriiiieieee e 50
Figure 55: Presentation SHAe 44 ........oovuiiiiiiiiiiiiiiie it 51
Figure 56: Presentation SHAe 45 ....c...iiiiiiiiiiiiiiiiiiiieeiee e 51
Figure 57: Presentation SHAE 46 ........ceeuiiiiiiiiiiiiiiiiiiiiieeiie et 52
Figure 58: Presentation SHAe 47 ....c...eveuiiiiiiiiiiiiiiiiiieieeeieeeee e 52
Figure 59: Presentation SHAe 48 ........coeuiiiiiiiiiiiiiiiiieieeeeeee e 53
Figure 60: Presentation SHAe 49 ........coouiiiiiiiiiiiiiiiiiiiieeee e 53
Figure 61: Presentation SHde 50 ....c...oeeuiiiiiiiiiiiiiiiiiiieeieecee e 54
Figure 62: Presentation SHAe 51 ....c..iiiiiiiiiiiiiiiiiiiiiiiieee e 55
Figure 63: Workshop Exercises, Faces. .....c.cceiuuiiiiiiiiiiiiiiiiiiiiinciicccicecieee 56
Figure 64: Workshop Exercises, Faces. .......ccouiiiiiiiiiiiiiiiiiiiiiiiiiiecciicecieee 56
Figures 65 and 66: Workshop Exercises, Faces.  .....ccccoeiiiiiiiiiiiiiiiiiiiieninneen. 57
Figure 68: Presentation SHde 53 ....c..iiiiiiiiiiiiiiiiiiiieiiee e 59
Figure 69: Presentation SHAe 54 ....c...oieuiiiiiiiiiiiiiiiiii e 60
Figure 70: Presentation SHAe 55 ....c.uuiiiiiiiiiiiiiiiiiiiii e 61
Figure 71: Presentation SHAe 56 ....c..ceeuiiiiiiiiiiiiiiiiiiiiiieeieecee e 62
Figure 72: Some of the remote sketch models materials. .........cc.cceevireiniennnneene. 63
Figures 73 and 74: Candid Sketching and Model Assembly..........cccouveeuniinnnnnnnes 63
Figure 75: Pre-Workshop Exercises, Remotes. ......cc.evevuieiiiiiiiiiiiiiiiiiiinniennnnene. 64
Figure 76: Workshop Exercises, REMOtes. .......ccuveiiuiiiiiiiiiiiiiiiiiieiieeciiceeineeee 64
Figure 77: Pre-Workshop Exercises, Remotes. ..........eeevuieiiiiiiiiiiiiiiiiiiinnieninnne. 65
Figures 78 and 79: Workshop Exercises: Remotes. .........ccceuueeeiniiiiiiiiinniennnnnene. 65



Figure 80:
Figure 81:
Figure 82:

Pre-Workshop Exercises, REMOtes. .......ovvueviiiiiniiiiiiiniiineiineieennens 67
Workshop Exercises, REmMOtes. ......c.uvevuviiiiiiiiiiiniiiiiiiieeiieeie e 67
Pre-Workshop Exercises, REMOtes. .......ovvueviiiiiniiiiniiiiiineiineieenneens 68

Figures 83 and 84: Workshop Exercises, Remotes........c..eeeevueiiiiiiiiiiieinniennnnnene. 68
Figure 85: Pre-Workshop Exercises, Remotes. ......cc..eveiuieiiiiiiiiniiiiiiiiinnieiinneene. 69
Figure 86: Workshop Exercises, REMOtes. .......ccuveiiuiieiiiiiiiiiiiiiiieiiieeeiieeeeineees 69
Figure 90: Workshop Exercises, REMOtes. .......ccuuveiiuiiiiiiiiiiiiiiiiiiiiieeciieeeineees 70
Figure 91: Pre-Workshop Exercises, Remotes. .......c.eveuuieiiiiiiiiiiiiiiiiiinnieinnneene. 71
Figure 92: Workshop Exercises, REMOtes. .......ccuuveiiuiiiiiiiiiiiiiiiiiiiiieeeiieeeinee. 71
Figure 93: Presentation SHAe 57 ....c..viiiiiiiiiiiiiiiiiiiiiii ettt 72
Figure 94: Presentation SHde 58 ....c..coieuiiiiiiiiiiiiiiiiie e 72
Figure 96: Presentation SHde 60 .........c..oeiiuiiiiiiiiiiiiiiiiiiniiieeeie e 74
Figure 97: Pre-Workshop Exercises, Chairs. ........ccuovveiuieiiiiiiiniiiiiieiiineeiinnene. 75
Figure 98: Pre-Workshop Exercises, Chairs. ........ccuvveiiieiiiiiiiiiiiiiiieiiineeeinnee. 75
Figure 99: Pre-Workshop Exercises, Chairs. ........cc.oveeiuieiiiiiiiiiiiiiieiiiieeinnenn. 76
Figure 100: Pre-Workshop Exercises, Chairs........cc.ceeeuueiiiiiieiiiieiineieinneeennnen. 76
Figure 101: Pre-Workshop Exercises, Chairs. ........cccceuueeiiiiiieinireiiieeinnnennnneene. 76
Figure 102: Workshop Exercises, Chairs. ........c.cceeeuuereiiieeiiinieiiineiieeeiineeeninen. 77
Figure 103: Workshop Exercises, Chairs. ........c.cceeeuuireiiieiiiinieiiineiiieeeiieeeninens 77
Figure 104: Workshop Exercises, Chairs. ........c.cceeeuuireiieiiiinieinineiieeeiieeeiineenns 78
Figure 105: Workshop Exercises, Chairs. ........c.coeeeuuireiieeiiiniiiiineiieeeiieeeninen. 78
Figure 106: Workshop Exercises, Chairs. ........c.cceeiuuieeiiieeiiineeiiineiieeeiieeeinnen. 79
Figure 107: Workshop Exercises, Chairs. ........c.cceeiuuereiiieeiiiniiinineiieeeiieeenineen. 79
Figure 108: Presentation SIAe 61 .......ceuuuiiiiiiiiiiiiiiiiieiieeiie et 80
Figure 109: Presentation SIAe 62........couuiiiiiiiiiiiiiiiiieiieeiie et 81
Figure 110: Presentation SHAe 63.......cceuuiiiiiiiiiiiiiiiiiiiieeeiie et &3
Figure 111: Candid Group Evaluation........c..ccceiiiiiiiiiiiiiiiiiiiiiiiiieeciceceeee &3
Figure 112: Presentation SHAe 64........couuiiiiiiiiiiiiiiiiiiieeiieeciie e 84
Figure 113: Presentation SHAe 65.......ccuuuiiiiiiiiiiiiiiiiiiiiieeiieecee e 87






To Betsy Jo, Nina, Baby C and
Mom & Dad, for all their love and
support.

Special thanks to my classmates and
thesis advisors for their participation,
support, and continued enthusiasm!






Abstract

Product development timelines are shrinking and simultaneously, products are becoming
more complicated. Designers have little time to allow products to iteratively evolve into their
most intuitive forms. The result for the consumer is often a steep learning curve via thick
instruction manuals, cheat sheets and “quick-start” guides. In contrast, an object such as a
water pitcher contains virtually all the information needed to successfully use it right away-
everything is either communicated by the form itself or quickly discovered through simple
explorations.

In 2001-2003, when I attended RIT, the graduate industrial design curriculum did not include
a class solely based on design principles. Many graduate ID students at RIT come from other
disciplines with limited exposure to design principles or theories of cognitive psychology. So
after research into the work of Christopher Alexander, Irving Biederman, JJ Gibson, Rudolph
Arnhiem, and Donald Norman, etc. I created a one-day graduate workshop to teach a number
of related design principles and cognitive psychology theories towards more effectively using
physical form to improve a product’s semantics.

This paper describes the workshop material as well as student work created in the workshop.
Successful application of the workshop material by the students who attended suggests that
RIT ID graduate students would benefit from a full quarter class based on these theories and
principles.



Introduction

I’m not sure when I started to perceive a “hole” in the graduate ID program. At times, I felt
somewhat like the dog ate various pieces of my new jigsaw puzzle but it was too early to tell
which ones! Resolving those feelings led to this project.

When I decided to change careers and earn a Master’s in Industrial Design at RIT, I imagined
I would learn how to create products that look nice and actually work too. That happened,
but we spent a lot of time in seminars, some of which didn’t offer much to the study of ID.

I never previously studied ID so many other required studies built practical skills such as
concept sketching and technical drawing. Most of my graduate classes emphasized user-
centered design and green design. After a while, I felt [ was learning very important things
towards becoming a good designer but not everything. Yes, being able to sketch well in order
to communicate a concept is important, but there must be more to creating a good product
than that? Certainly some excellent products start with a sketch in very poor perspective and
many terrible products start with a sketch that belongs in a frame.

I thought maybe whatever I was looking for was so basic that it seemed unnecessary to speak
it, and so it remained unspoken. Maybe I needed some combination of things caught sooner
or later through “osmosis,” which is the way I imagine most undergraduates learn how to

be a designer. That is, some concepts don’t have a specific class; rather those concepts are
difficult to define and instead picked up little by little throughout the entire program and each
student picks out the pieces they need most.

As a graduate student, I didn’t have the luxury of time and repetition that most
undergraduates do. Many graduate students can probably utilize theoretical concepts
efficiently, but theory seemed to take a back seat to the seminars and practical skills. Much
of the best ID work is initially felt, or responsive. That didn’t help my situation- I felt a lot
of things. How could I put my various feelings into the right context? As the time came

to choose a thesis topic, few of my classes answered my still unarticulated questions or
developed certain sensitivities regarding form, function, and aesthetics.

I continued and focused on why some products seem more inviting, and others less so. Why
are some products easier to use and understand than others with similar features? Does a cell
phone really need to be so complicated, with all those features buried in forgotten menus? Is
it too complicated if you need a “quick start” guide or sticker on the backside? How do you
know where the handle is without consciously thinking about it? What makes a product so
cool that you have to have it? Surely knowing how to manipulate the perception of products
and their uses is valuable to a designer?

I didn’t know how to turn my questions into a project that could be displayed in the gallery.
I’m sure that absolute answers to my questions don’t exist, but why shouldn’t we study things
that relate to them? Other students suggested that maybe I could turn my research into a
published book or magazine article, or teach a class instead of a gallery showing.
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Teaching a class didn’t seem possible due to time constraints involved with taking eighteen
credits per quarter, two part time jobs, and maintaining some small semblance of a social
life. So I leaned towards getting something published! Ha! However, I later felt that a class
would be extremely beneficial to RIT’s graduate students, especially those who came from
another discipline. I decided to prove it out by developing a workshop, but I still needed to
define my topic a little better.

I did a literature review. I soon realized that one of the most influential things that an
industrial designer can directly control is the form or shape of an object. Arguably, form
carries the most widely understood information than any other single characteristic. I
focused on how in theory designers can use form to make things easier to use, more intuitive,
and therefore more useful and desirable. Yes, color and graphics help in understanding a
product and its intended use, but form is the thing that industrial designers have the most
control over, at least initially in the process.

When deciding what form a product should have the ID mantra is “form follows function.” 1
certainly believe this to be useful and mostly true. I also believe that it’s crucial for designers
to go beyond this. Yes, the form should follow the function, but one can do this and end with
an ugly product, or worse, create one that is difficult to understand or remember properly.
What if the user isn’t familiar with that particular function? Would the product’s form, based
solely on an intended function, lead them to figure it out? Further, even the most purely
functional form has its own aesthetic, though some will not consider it beautiful. Likewise,
even the most purely aesthetic object has a function, and some will argue that it’s not very
useful. Where those lines fall is a highly individual experience, and such research might lead
to a number of thesis topics.

Additionally, everyone has unique needs, experiences, and abilities. There are no “universal
people,” and consequently, there is no such thing as a “universal design” in today’s world.
However, almost universal meanings, such as relative sizes, do exist. That said, it’s critical to
understand that all characteristics of a product’s form are relative to all other characteristics
of its form. So, the goal of my workshop was not to focus on finding a “universal design,”
but to help graduate students better understand how a form can effectively communicate
function.

The principles of design were not really taught as such in the grad program when I attended.
Further, like me, many of my classmates come from a background outside of industrial
design. Consequently, the principles of design were not firmly imbedded in our processes
yet, and defining how those principles can contribute to understanding the function of a

form was an important part of my workshop. Becoming more familiar with the principles of
design alone is almost enough justification for a workshop like mine in the grad curriculum.

There were other difficulties: The amount of information not directly related to my topic and

the time required getting what I needed gave me trouble. Over two quarters, I accumulated
thousands of images, and without a good system to keep track of why I selected them.

11



Many of the graduate students do not speak English as a first language so I needed to

keep my sentences very simple. Distilling such complex ideas for simplicity and clarity
challenged me. The lessons needed a strong tactile component so I created a number of
exercises. For example, a bump on the head generally provides a more profound experience
than someone does telling you about it. Hopefully my exercises were more pleasant than
those scenarios! Dealing with language problems allowed me to create a much stronger
presentation and make the most of my limited time.

Unfortunately, proving that we created easier to use products because of the workshop is not
possible without putting those products out to market. Extensive comparisons to competing
products over the products’ life span would be necessary, and consequently falls outside of
our abilities.

Subsequently, proving that RIT needs a class like this one depends on comparisons of designs
created by the students before participation in the workshop and during. If their latter work
shows application of the material, I succeeded. Students critiqued their own work as a

group at the end of the workshop. At the end, they submitted an evaluation containing their
opinions about the workshop and its value to RIT’s curriculum. The core concepts, students’
work, and evaluation surveys are summarized in this document.

12



The Proposal:
Visual Directives & Product Semantics

Beyond a product’s immediate functional needs, the form of that product is traditionally
left to the designer, the client, and/or various constraints based on some combination of
technology, marketing, human factors, price, or materials. This process is typically referred
to as the “art” or perhaps the “compromise” of design.

People have various responses to visual stimuli. Some responses are learned, and some seem
to be innate. Similarly, most people will create associations based on past experience or their
culture to help identify and understand a new stimulus. There have been extensive scientific
studies concerning such behavior.

A generalized study of human response to form should allow the designer to achieve a
deeper understanding of design principles such as visual metaphors and symbolism, and
manipulation of elements such as proportion, balance, patterns, and repetition and their use in
product design.

Although there are various attributes that can help a person understand how to use a product,
such as color or texture variation, I would like to concentrate mostly on the influence of form.
Further, understanding these concepts should improve visual literacy, for the designer and
through subsequent exposure, the user as well.

Any creative person who truly understands their medium will be able to communicate
through it more effectively. RIT does not currently offer any type of class based on form
study, aesthetics, or product semantics. The student usually learns through trial and error. |
would like to show how the student of Industrial Design could apply an understanding of
human responses to form to help improve product semantics.

I will begin my thesis with research regarding previous studies of product semantics, design
methods, existing products, and branch into other disciplines such as cognitive psychology,
anthropology, architecture, and classical thought. Essential ideas and concepts based on

my research will be outlined according to their relevance to product design and product
semantics. 1 will create a workshop to better illustrate these essential concepts to students of
industrial design with the end goal of improving product semantics.

13



The Short Story Proposal

eDo research and reading.

oFind out how the form of a product can give us visual cues to its use.

eCreate a workshop.

eShow how visual cues can lead us in ways that are very basic and easy to remember
resulting in better products that are easier to use and understand.

Main Issues Regarding This Topic

Lots of things can influence peoples’ perception: culture, age, past experience,
physical abilities, etc.

*Therefore, we can’t always send the same message to everybody.

*Can’t prove products are easier to use without valid user testing.

Issues Regarding the Workshop

*Time! End of quarter, mutual free time, etc.

*Lots of complex material and concepts, how to distill in a clear way?

*Few native English speakers present.

*Need a way to show students learned something.

*How to compete with a nice, sunny Saturday afternoon after a long, bitter-cold winter?

My Major Goals

*Prove RIT needs a form theory class

*Create a fun class that illustrates form and visual cues in a useful and memorable way.
*Teach the class

*Everyone should get something more to think about than we do in some of our seminars.

14



Development Of The Workshop

My preliminary work consisted mostly of reading books identified in my literature review.
During this period, I tried to identify the most important theories and principles, and then

understand them well enough to distill them into something I could teach. I also collected
various images to help illustrate ideas discussed in my reading.

Examining the curriculums of other design schools helped. These concepts and their
relevance to the workshop will be discussed in more detail below. Throughout my class
work, I witnessed many student presentations and critiques. I became certain that sharing the
research I was doing would be very valuable to my classmates, if only to help them articulate
their issues more effectively.

The workshop developed into its own entity towards the end of my research, and around
images that I had stockpiled during my reading. Over time, I had collected over 2500
different images. 1 forgot why I initially chose certain images, which made weeding those
out quite easy; if I couldn’t remember why or figure it out immediately then I decided it
was not a good example. Others however, took quite a while to weed out, and a six-hour
slideshow would bore even the most dedicated student. My committee helped me through
comments made over a brief show during one of my later meetings.

I also needed a way to provide hands on training, which led me to develop the exercises
described later in this document. The feedback of my committee in this area was very
helpful. The exercises were arguably the most valuable part of the workshop because they
helped show the importance and application of the concepts to the practice of industrial
design. Similar learning opportunities were rarely, if ever, present in several of the graduate
seminars.

Once I had the main points of the workshop in place, it became easier to narrow things down
a little further. I studied different approaches to creating lesson plans as well as various
learning and teaching styles. A proofread by one of my international graduate student
friends helped me understand that the sentences needed to be very simple and clear, because
most of the students in the graduate design group are not native English speakers. I was

also surprised that Times New Roman needed to be used for clarity because that’s what
international students are used to.

I then created a PowerPoint presentation to create the outline of the workshop and act

as visual support. It was the easiest way to not only show the images but also highlight
important points as I spoke. PowerPoint probably became a bit tedious towards the end of
longer workshop sections, but a longer course consisting of shorter increments would make it
less so.

15



The Workshop

Come to Bill’'s Workshop!

Form and Visua| = Learn how to make

your products easier
Cues to understand!
= Support Bill in his
Visionquest for a
Master’s!

m Free Pizza!

This Sat. May 3, 10am!

Room 4610 Email Bill to sign up:

wgcH*@rit.edu

Figure 1: Flyer for Workshop

The flyer I used to advertise my workshop is shown above. There were 8 “core” people
present and 3-4 additional people who were unable to stay the entire time. Attendance was
beyond my expectations given that this workshop came at the end of the spring quarter, on a
Saturday, and the first nice weather day of the year. Considering that there were only 15 or
16 full time grads at this time, I was thrilled. I also appreciate very much the participation
of one of my advisors. My other advisors understandably were unable to attend due to pre-
existing conflicts.

Pre-Workshop Exercises

Three tasks were given prior to any discussion so I would have something to compare later
results to. I asked each student to make concept sketches of a teapot, a remote controller, and
a chair. I collected the sketches immediately after completion, and the students did not have
access to them until the group evaluations at the end of the workshop.
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A Workshop For Design Students
by Bill Campbell, in preparation for a
Master’s Thesis

95

Figure 2: Title Slide

Good Morning!

* Design a teapot, a remote control unit, and a

chair, simple sketches are ok.

» Write “Pre-workshop” with your name on the
page.
* When you’re done, give them to Bill.

Figure 3: Presentation Slide 2
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Below are examples of simple sketches of two students’ preliminary designs (figs. 4, 5).
Discussion in further detail will follow with comparisons to later work in the appropriate
sections.

Figure 4: Preliminary Sketch

G

Figure 5: Preliminary Sketch
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Moving forward, I outlined the objectives of the workshop, and provided a brief road map of
the first half of the workshop.

NAnwintiar 4~ o

T

Learning to us
Q
»

* The form of the product can give us visual
clues as to how it can be used.

» These clues can lead us in ways that are very
basic and easy to remember.

Figure 6: Presentation Slide 3

Is He Serious?

Yes! But there are some issues...

 Lots of things can influence peoples’
perception: culture, age, past experience,
physical abilities, etc.

» Asaresult, we can’t always send the same
message to everybody.

» Some information should carry over: size,
proximity, etc.

Figure 7: Presentation Slide 4
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Information Conveyed With Form

This section discussed the kinds of information that can be learned just from looking at a
form. Form can answer questions such as, “Can this fit inside? Is this a handle? Does this
move? Which way? How far?”

Form Contains Valuable
Information!

« It can have info about using the object, where
to push, hold, pour, turn, etc.

» Applied graphics might not be clear to
everybody, and can contradict other info. Plus
they might wear off...

» Color can help clarify or get attention in some
situations.

Figure 8: Presentation Slide 5

Why Graphics Are Not Always A Good Solution

Graphics are not always a good solution because of language and ability barriers. They can
also sometimes contradict other information. Further, they can wear off leaving the user to
guess what the function should be. Using form to convey as much information as possible is
much more intuitive and reliable. Donald Norman is a great resource in this area.
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Define Form

Defining form seemed like a simple thing, but is crucial for the rest of the material. I used
Webster’s definition! where Form is the shape or structure of an object.

So What Is Form?

There are many definitions...but for us,

Form = the shape or structure of an object

Figure 9: Presentation Slide 6

1 Merriam-WebsterOnline Dictionary, http://www.m-w.com/dictionary/form
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Things We Can Do To Forms

The next slides showed how form can help us understand how to use an artifact (fig. 10),
and also some of the ways we can manipulate form (fig. 11). For example, the shape of the
dentist’s chair in the slide below is shaped in a way that reminds us of a person, showing us
exactly what the intended orientation of the patient is.

Go Form, Go!

Figure 10: Presentation Slide 7

What Can We Do To Form?

Add & Subtract
Stretch
Cut/slice
Bend/Twist
Mix & Match

Figure 11: Presentation Slide 8
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The following slide (fig. 12) illustrates how form can change based on the modifications we
can make, as described above.

Figure 12: Presentation Slide 9
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Rubik’s Exercise

This exercise was intended to show students how to use form in place of colors or graphics.
A traditional Rubik’s cube relies on colored graphics to delineate the six sides. By removing
color, each side of the Rubik’s Cube would need to be different through simple manipulations
of the basic surface form.

Form Exercise

Redesign a Rubik’s Cube to eliminate color.

How can you use form to make each side
different from the others?

Figure 13: Presentation Slide 10

I regret that we only performed this exercise verbally due to time and material constraints.
Answers to how we might create a Rubik’s cube without color did not come immediately. It
was still pretty early. After a few moments though, several answers came quickly. Actually
carving into or pasting onto a Rubik’s shaped cube would illustrate the concepts more
profoundly, and I think it would be most successful as a homework assignment. Low-density
polyurethane modeling foam would have been perfect. This exercise could be taken further
to examine which types of forms seemed more effective for this application.
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Affordances & Constraints, Real & Perceived

I became interested in this topic when I started to consider what people perceive first when
they encounter a new product. Norman’s, Gibson’s, and Alexander’s work was extremely
helpful, although they seem to disagree about affordances in some instances.

So, for my purposes, what types of characteristics let a person know where to grab
something, hold it, squeeze it, etc.? Is this learned or innate? Could it be some combination
based on past experience? Certainly it’s not something that one always consciously thinks
about. I personally believe that at the most basic level, initial perceptions and reactions to an
artifact are partly based on survival and reproductive instincts. Other initial perceptions are
probably learned from similar past experiences.

New products should be designed with a clear understanding of the things the product should
do and the things it shouldn’t do. I would like to qualify that by saying that there are no clear
lines here, depending on the product, and unforeseen applications are hard to predict.

To be sure, a cell phone could be used as a very ineffective hammer in certain unforeseen
situations. Existing conventions should also be respected, which will be discussed in a
following section. Sometimes ambiguity is desirable, e.g., when designing a game or toy, or
a multi-purpose tool. When the product is intended to do only certain tasks, though, the form
should express the affordances and constraints as clearly as possible to avoid confusion. A
door to an emergency exit should not contain any ambiguity.

The following slides helped me illustrate my main points in this area. The image of the
oatmeal containers (fig.17) would have been especially helpful if I had been able to find and
bring in the containers shown. The redesign of the container makes people think that the lip
of the lid can also be used as a handle. However, that action would allow the container to
separate from the lid, dumping the contents all over.

Most students understood this easily. Unfortunately, my image of the little boy in jail
(fig.19) to humorously show a constraint was confusing to some international students. |
chose images that showed both affordances and constraints, as well perceived affordances
and constraints, but it may have been better to pick images that were more clearly one or the
other.
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Figure 14: Presentation Slide 11

Real and Perceived Affordances

* Real: looks like it might allow you to do
something, does what you expect.

e DowvnnivoAd lanl-oa 1il-a 34 vmiaght allasx vrns +0a A~
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something, but doesn

Q. When would you want to trick someone with
perceived affordances?

Figure 15: Presentation Slide 12
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Figure 16: Presentation Slide 13

14

Figure 17: Presentation Slide 14
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Figure 18: Presentation Slide 15

An Affordance for Me, A
Constraint For You

Figure 19: Presentation Slide 16
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Water Bottle/Teapot Exercise

I like to use a teapot or a water bottle as an example to help explain my thesis topic.

Most people know how to use a teapot or water bottle just from looking at it, i.e. all the
information that they need to use it is contained in the form, they generally do not need other
instructions beyond simple exploration.

o o4 ae

Don’t Spill It!” Exercise

Sketch a water bottle or tea kettle

— It should include a number of affordances and
constraints, such as where to hold, where to fill,
etc.

— Bill needs a copy with your name on it!

Figure 20: Presentation Slide 17

After the section on affordances and constraints, I asked everyone to draw another teapot
or water bottle. In some cases, the students drew a teapot for the preliminary sketches, and
a water bottle for the workshop exercise. In other cases, the students did not complete a
preliminary sketch for all three objects. This makes a direct comparison difficult in some
cases, but most of the students’ workshop exercises shows application of the workshop’s
concepts regardless of what they sketched prior.
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Figure 22: Workshop Exercises, Teapot.

The original sketch in this example (fig. 21) is most likely a slight variation on a mental
model of an existing product. However, the second design (fig. 22) shows much more
thought as to why the parts are the way they are, and some of the intended affordances are
labelled. For example, though it’s not labelled, the base is wider, making it harder to tip the
pot. However, it is not clear if the handle will promote a safe position for the hand when
pouring, but there is a definite improvement over how much room is provided to prevent
burns against the side of the pot. With refinement, perhaps through a mock-up, I feel this
student would have a decent original design that reflects participation in the workshop.
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Figure 23: Pre-Workshop Exercises, Teapot.
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Figure 24: Workshop Exercises, Teapot.

Not much of a change here between versions (figs. 23 and 24), but in the workshop exercise
(fig. 24) some characteristics are more defined and thought out such as the way the lid fits,
the handle allows more space and has finger grips, and the lid knob is bigger.
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Figure 25: Pre-Workshop Exercises, Teapot.

i

Figure 26: Workshop Exercises, Teapot and Water Bottles.

The original teapot (fig. 25) had some issues with regard to function. There is intentionally
no spout, and the handle would be rather awkward to hold and pour with. The second teapot
(fig. 26) shows a well thought out design that provides affordances for holding, filling, and
pouring. The left side sketches also show an intention to make the water bottles easier to
hold.
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Figure 28: Workshop Exercises, Teapot.

Location of handles
relative to spouts allows
for safer/easier pouring-
these arrangements help
avoid burns from rising
steam

Use of affordances via a
hole for easy filling

This example is one of my favorites. The original sketch (fig. 27) shows ideas mostly with
regard to what the intended shape is, with a minimum of the necessary affordances shown.
The second group of sketches (fig. 28) shows not only better thought out affordances, but

wider variations on the original shapes.

33



Exploration of New Artifacts

If someone encountered a teapot or a water bottle for the very first time, they would probably
figure out the intended uses for it through exploration and experimentation with the inherent
affordances and constraints. I believe that this natural tendency to explore is related to
survival and sexual reproductive instincts. Toddlers explore all the time, and who’s happier
than that? One might even find new unintended abilities for things based on the need of

the moment (“Hey! These pliers work great as a bottle opener...!””), so ambiguity is not
necessarily a bad thing.

Exploration Is Natural

When we find a new object we:

» Examine it.
(Is this like anything else I know?)

* Determine affordances and constraints.
* Interpret feedback.

» Apply what we learned & use the object, then
find new uses.

Figure 29: Presentation Slide 18

The motion picture “The Gods Must Be Crazy” might be an excellent illustrative resource
here because of its depiction of the many uses found for a discarded Coke bottle in a culture
that’s unfamiliar with such an artifact. How the bottle is perceived and used is relative to
what the need of the user is and the existing form of the bottle or its remnants. This situation
is especially interesting given that the bottle is found by a culture that uses more traditional
artifacts that are constantly refined through use over time, discussed below. The film would

work well with numerous other sections also. Alexander’s work in this area is especially
helpful, also.
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Battery Door Exercise (Discuss)

Battery Door Exercise

» Concept sketch a battery access door for an
electronic product.

— Should be easy to identify, open, close, stay
closed, and show battery orientation.

How can you use form to do this?

Figure 30: Presentation Slide 19

I explained the idea behind this exercise, but did not assign it. I thought we were behind
schedule (we weren’t), and felt that another exercise might interrupt the flow of the lecture
sections. I believe this is a worthwhile exercise, especially if the workshop became a full
quarter class. The exercise should probably come at a different time in the workshop,
perhaps closer to affordances and constraints, or after conventions, discussed later.

35



Artifact Evolution/Trial & Error

Darwin and Design

Survival of the fittest!

» Artifacts change to meet needs by trial and
error and constant refinement.

» Things that work remain, things that don’t get
discarded.

Designers don’t have that kind of time today,
we’d best use whatever we can!

20

Figure 31: Presentation Slide 20

Designers don’t have the extended time required to really refine a product, which happens
naturally over time through trial and error, and incremental refinements®. In many ways,

this process could be described as “survival of the fittest.” I included this section to help
illustrate how form is refined and so helps to express the use of an artifact. More examples of
this process, especially as it existed before the Industrial Revolution, would help. Alexander
does a great job of explaining this process, and a few short excerpts would make a useful
homework assignment.

2 Alexander, Christopher. 1964. Notes On the Synthesis Of Form. Harvard University
Press, Cambridge, MA and London, England.
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Conventions

Artifacts develop quite naturally by themselves over time through constant refinement. In
some cases, conventions are formed and become widely accepted. Sometimes a more
efficient way might be possible but fails to change the convention. This is usually because
the effort or expense involved in relearning a new way outweighs the benefits of using it’.

Some examples of this include the “QWERTY” keyboard layout (fig. 33), and the continuing
use of the “English” measuring system in the US. Both of those systems are less efficient
than other newer ones, but the cost and time associated with phasing out the existing
conventions inhibits the use of newer systems. There are many instances of conventions in
product semantics.

Conventions

» Convention: a rule or custom generally agreed
upon, ex. driving on the right.

» Conventions can sometimes override other
information.

» Sometimes manipulating conventions can
cause confusion; respect them!

21

Figure 32: Presentation Slide 21

3 Norman, D. A. 1988. The Psychology of Everyday Things. Basic Books, New York.
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Figure 34: Presentation Slide 23
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Figure 35: Presentation Slide 24

Problems and confusion can occur when conventions are not respected in the design process
(figs. 34, 35). Also, conventions can sometimes override other information. This is not to
imply that designers should continue to apply and reinforce outdated conventions in new
designs. However, the designer needs to provide a way for the user to avoid confusion if an
existing relevant convention is not followed. Cultural conventions can vary widely and even
contradict others, making this process difficult. My main point is that conventions should be
understood and used accordingly, especially when using form to provide information.

I feel that this topic was understood well enough, but also needed a little more attention.
Perhaps more examples and an exercise in identifying conventions would help. Another
exercise might involve designing a mechanism for several markets where the conventions
sometimes contradict each other. This would promote an understanding of the conventions
involved, as long as the student doesn’t feel that the requirement is to create a universal
design.
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Lunch

We broke for lunch about halfway through the workshop. I provided pizza, water, soda, iced
tea, and fruit to help express my appreciation to those who attended. Beer might have gone
over even better, but we had work to do.

Lunch!

E—

25

Figure 36: Presentation Slide 25
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Post Lunch

What’s Next?

» We’re going to learn some theories of how we
see the world.

» Understanding how we see the world can help
us do a better job as designers.

26

Figure 37: Presentation Slide 26
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Cognition

Cognition 1s defined here as the process of knowing, including aspects such as awareness,
perception, reasoning, and judgment. Lots of things can influence cognition; such as physical
abilities, emotional state, etc. I feel this material is important to the workshop so that the
students can better understand some of the mental processes people use to understand a
product through form.

Cognition:
Do You See What I See?

Cognition is the process of knowing, including
aspects such as awareness, perception,
reasoning, and judgment.

 Lots of things can influence cognition,
physical abilities, emotional state, etc.

27

Figure 38: Presentation Slide 27
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The following slides (figs. 39, 40) are optical illusions, which I thought would help show
cognitive responses first hand.

28

Figure 39: Presentation Slide 28

Cognition, Working For You

29

Figure 40: Presentation Slide 29
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I also gave a brief map of where we were headed under the topic of cognition.

Caoonition And What We’re
\JU&LLLLLULL 4L A1INB Yy 1110 YVY v 1V
O masare B | A Nl Aod
Uul 15 LU L.Cdlll INCAXL
e (Fanng a DAanal DAtntas annAd
JLULS * Irocdl rolliw 1
« Gestalt Theory Hierarchies
* Patterns » Metaphor
* Context and o Redundancy
Relationships

» Semiotics

30

Figure 41: Presentation Slide 30

I only scratched the surface in this broad area. Overall, I’'m not sure that I explained some of
these concepts adequately, especially to a few people who are not native English speakers;
perhaps some of the material did not translate, or the relevance wasn’t clear enough. More
time, other examples, and written definitions might help.
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Geons

Geons are the smallest recognizable components of form*. Different geons are often mixed
into groups to make a unique form (fig. 43). Biederman’s work in this area explains that
almost any object can be broken down into geons. We discussed this theory during the
workshop, and some people questioned if we actually see things this way. [ personally don’t
believe the process is a conscious one.

I do believe that at some level of cognition, what we see is processed into easily grouped
“chunks” which can be used for pattern matching and identification. I also suspect that this
is a survival instinct to help quickly identify a predator, as described in the next section. This
“chunking and grouping” process likely happens during design visualization processes as
well.

Geons And Cognition

» Geons are the smallest recognizable
components of form.

 Different geons are often mixed into groups to
make a unique form.

Q. Are we born with this info, or do we learn it from
birth? Remember memes?

31

Figure 42: Presentation Slide 31

4 Biederman, I. 1987. Recognition-by-Components: A Theory of Human Image
Understanding. Psychological Review, 94, 115-147.
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Presentation Slide 32

Figure 43



Gestalt and Kanizsa Triangle, Step By Step

Gestalt is a German term that loosely refers to the whole being greater than the sum of its
parts. The brain is able to group certain things together quickly for identification, and it’s
theorized that this process may be part of a survival mechanism to identify a predator as
quickly as possible. I believe this lends more credibility to Biederman’s theory of geons, as
its easier to process several small chunks at once than the whole.

Gestalt

& How To Pronounce It
* Ge-stalt: n.(g-shtilt, -shtolt, -stilt,

-stolt) originates from the high German word
for form, derived from place.

 Gestalt refers to a configuration of elements
where the whole is greater than the sum of its
parts.

33

Figure 44: Presentation Slide 33
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Figure 45: Presentation Slide 34

Kanizsa Triangle, step by step

* Figure and Ground ‘

* Similarity, proximity

Figure 46: Presentation Slide 35
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* Closure, area, symmetry

36

Figure 47: Presentation Slide 36

Kanizsa Triangle, step by step

* Figure and Ground
* Similarity, proximity ”

* Closure, area, symmetry ‘ ’

* May be a survival
instinct to quickly “see”
a predator

37

Figure 48: Presentation Slide 37

This process of seeing a triangle within the three circles (figs. 45, 48) relies on several things
such the contrast between figure and ground, proximity, closure, etc. I described each of
these concepts briefly and how in combination they helped us perceive an implied shape (i.e.

a “circle” outline created from many smaller circles arranged in a concentric pattern such as
in fig. 47).
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One student seemed to have difficulty with this concept and perhaps others did too. Again,
perhaps I needed to show more relevance, or place this material better within the workshop.
An animation showing the individual circles (Figure 47) farther apart and then coming
together to create the outline of a larger circle might be helpful too.

Gestalt by itself is a simple concept, but ironically, I think it’s difficult to define without
making it seem like more than it really is. Less definition may have been a better approach
until after the concepts were experienced.

Patterns and How They Help Cognition

Patterns allow us to identify people, faces, places, buildings, and any number of things.
Pattern identification is a natural process that I believe is developed from birth and based on
more instinctual processes, some of which have already been discussed in sections above.

Patterns And Cognition

 Pattern: system or repeated grouping.
» Forms can be grouped into patterns

QN /oM oranng

 Patterns can help us learn complicated systems
more easily.

« Patterns are very important in identifying
objects.

38

Figure 49: Presentation Slide 38
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Figure 50: Presentation Slide 39

40

Patterns Doing Their Thing

Figure 51: Presentation Slide 40
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Context, Relationships, and Cognition

Much like words, when an object is taken out of its intended context, it may lose information
that helps us understand why it’s there.

Context And Cognition

» Where an object is can help people understand
it; how does it relate to its surroundings?

— A chair in a house, a house on a street, a street in a
neighborhood, etc.

» Things out of context can mislead people,
and/or create new expectations.

41

Figure 52: Presentation Slide 41
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The forms shown below (fig. 53) are interesting but by themselves don’t give enough
information to know immediately what they are. However, when placed next to something
that we are more familiar with (fig.54), we can easily deduce that these are fancy-boy soap
bottles. The image at the bottom of the left slide (fig. 53) is actually a chess piece, but
without context to judge other characteristics, it looks very similar to the objects above.

42

Figure 53: Presentation Slide 42

Context And Cognition

1L
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Figure 54: Presentation Slide 43
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The image below (fig. 55) shows a sign posted over some kind of plumbing fixture. Because
the fixture is very close to a toilet, it may be easy for someone to assume that it is a urinal.
Unfortunately for the janitor in this building, that is not actually the case (fig. 56).

44

Figure 55: Presentation Slide 44

What Does Context
Mean To You?

45

Figure 56: Presentation Slide 45
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Likewise, the shapes, sizes, placement, and groupings of the buttons shown on the object
below (fig. 58) help put them into context and form relationships to each other. This
approach helps us to not only understand what the functions of each may be, but remember
them once we figure them out.

Relationships And Cognitio
tlu 4L ALANG VVbLLLDLULL
« Relationships, much like context, can help
2o T ol sennnm s 2y ol e
clarily groups ol 101

» Relationships can be formed through
proximity, size, scale, shape, similarity,
alignment, direction, location, etc.

» They can also help us determine what kinds of
things aren’t related.

46

Figure 57: Presentation Slide 46
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Figure 58: Presentation Slide 47
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Focal Points

I included this section to help illustrate what types of things attract someone’s focus first.
It may have been better placed earlier in the workshop, but I hoped to use it to segue into
semiotics.

Focal Points And Cognition

A focal point is something that gets your visual
attention first.

» They can help show relationships and what’s
most important.

» Focal points can relate to other focal points to
create a pattern and/or hierarchy.

48

Figure 59: Presentation Slide 48

Focal Points And Cognition

49

Figure 60: Presentation Slide 49
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I used the same object as I did previously to help reinforce the fact that many objects don’t
use just one characteristic, but many. The button on this object (fig. 61) that is likely used
most often is the largest, and placed near the center of the button groupings.

50

Figure 61: Presentation Slide 50

57



51

Figure 62: Presentation Slide 51

The exercise was intended to show an understanding of this principle with something I
thought would be familiar, quick, and easy. I asked them to draw a cartoon face because it
allowed for easy exaggeration. The first should have the mouth as a focal point, and a second

with the nose as a focal point.
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Focal Points Cartoon Face Exercise
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Figure 63: Workshop Exercises, Faces.

Lots of variation!
Definitely some focal points and not all are based on relative sizes

\Q‘* Sevy LW

Figure 64: Workshop Exercises, Faces.
However, I later wondered if he intended the

I wasn’t sure at first if this student “got it.
beard to place emphasis on the mouth. Reminds me a little of Bob Ross, R.I.P.
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Figures 65 and 66: Workshop Exercises, Faces.

This student asked if he could do the ears instead. Interesting to note he pierced his ears
shortly after. (Thanks for the vote of confidence, also!) The nose is working nicely for
several reasons I won’t go into!
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Semiotics

I originally intended this topic to segue into the section on metaphors, as well as tie into

the remote exercise described below. I'm still not sure where to best place this topic in the
workshop, but feel it is very valuable to all design disciplines. Perhaps it belongs closer to
the beginning during the discussion of why graphics might be problematic. Regardless, as I
continued my research, I felt that semiotics merited its own section.

Unfortunately, there is little consistency in the way terms relative to the study of semiotics
are defined from author to author. T also wasn’t sure of how deeply to cover the topic.
Ultimately, I decided that the best way to present the use of semiotics relative to form was
“the use of a symbol to help represent something else,” rather than deep dive into the varied
specifics of sign, signifier, signified, etc.

The use of symbols extends to virtually all aspects of communication. Some symbols are
general enough to transcend cultural, context, and language barriers, while others are so
specific that few people understand them, especially when removed from their intended
context.

Technology often allows new abilities and functions in a device that weren’t before possible.
There may not be a consistent way to step through the actions necessary to complete a task,
much less that a clear symbol exists for that sequence of events. So in some cases existing
symbols sometimes gain widespread use outside of their original context or conventional
usage, and initially the association to the new task isn’t always clear. Fortunately, once
someone is able successfully complete a task the symbol and newly associated task are both
easily remembered and a new context is formed.

Examples include the use of an envelope icon on a cell phone keypad, or perhaps the tab or
enter keys on a laptop keyboard. On a computer keyboard, the enter key has a similar “line
break” function and shape as the mechanical carriage return key used on typewriters to create
a new line, but the enter key on a computer adds additional functionality. Additionally, the
general location is the same on both keyboards, but the text label is different. With e-mail
software or cell phones, most people are familiar with the use of an envelope to send a letter,
and so the association to a messaging function on a cell phone or e-mail program is relatively
clear.

Sometimes the symbol may lose relevance to the original signified task or object when the
original becomes obsolete. Typewriters are pretty rare today and so the association of the
modern enter key to the original return key is probably missed. I can’t help but wonder how
much longer we’ll actually mail letters cross-country. Mailing letters might very well be a
story I tell my grandchildren.

In the meantime, many products rely on graphic symbols combined with text to communicate

various functions. While I believe that redundancy is good in this instance, it is important
that symbols and text do not contradict other information such as that contained in the form
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or cultural conventions. Donald Norman explains several instances of this phenomenon in
great length throughout his body of work.

Some of the images shown (fig. 68) were chosen to show not only good use of semiotics, but
bad ones as well. This section could be a good homework assignment, perhaps to make a list
of things that incorporate semiotics and to what extent they communicate successfully.

Chnrn~intinc 10
DCIIIIOUICDS 1D

to interpret signs or symbols.

We can use different kinds of visual cues in
our forms to act as signs or symbols.

52

Figure 67: Presentation Slide 52
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Figure 68: Presentation Slide 53

Design Objectives and Hierarchies

I wanted this section to tie many of the preceding concepts together with an object everyone
in the class could relate to, a remote control unit.

A clear hierarchy organizes items into levels of relative importance. A clear hierarchy helps
the user understand what is most important to using devices like a remote control and easily
find the controls they use most often. Using design principles to emphasize one element
over another can help the designer achieve a clear hierarchy.

However, a problem when designing such a device is deciding what’s most important. A
typical remote has many different and varied functions. Beyond the issues of simply getting
all those functions to even fit into the unit, the problem ultimately is how to organize and
express those functions in the design without degrading human factors concerns or going
against established conventions.

Again, I feel it’s important to stress that there is no such thing as a “universal design.”
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Figure 69: Presentation Slide 54

What’s Most Important?

You can write your “design objectives” on index
cards, and re-arrange the cards to help find the
focal points and a hierarchy for your design.

Q. How does this relate to graphic design, art,
architecture, etc?

55

Figure 70: Presentation Slide 55
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Remote Controller Sketch Model Exercise

Remote Controller Exercise

» Design a Remote Controller Sketch Model
using materials provided by Bill.

» The Remote should include a way to turn
something on and off, and control a few other
functions of your choice.

» The remote should show a clear hierarchy that
doesn’t rely on graphic labels.

56

Figure 71: Presentation Slide 56

This exercise was intended to help the student put many of the previous concepts together:
Form, affordances, constraints, conventions, focal points, gestalt, patterns, semiotics, and
hierarchies. They did not view or have access to their sketches from the first minutes of the
workshop.

Remote controls are very difficult to design well because of the many varied issues that

need to be considered. Interface design wasn’t discussed very much in the workshop, or in
other classes for that matter, but might have helped. Overall, I’'m pleased with the results,
and most people had lots of fun with this exercise. If the workshop became a full quarter
class, more 3D-sketch models should be incorporated into the conceptual exercises. I would
encourage other instructors to increase the use of 3D-sketch models into other classes as well.
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Candid Shots

Figure 72: Some of the remote sketch models materials.
Foam core, wooden beads and cut-outs, and white glue.

""‘ -

Figures 73 and 74: Candid Sketching and Model Assembly
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Remotes: Preliminary And Workshop Sketch Models

o) (O
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Figure 75: Pre-Workshop Exercises, Remotes.

Use of focal points via
relative size, orientation,
and location

Use of grouping to
suggest related functions

Use of affordances
through curved shape and
sculpting allows for easy
holding

Figure 76: Workshop Exercises, Remotes.

There is a clear use of the concepts in the sketch model of the remote (fig. 76), and some
refinement of the ideas presented in the pre-workshop sketches (fig. 75). The student appears
to have included focal points and a hierarchy initially. The model has been refined to include
a more definite use of patterns and hierarchy. Further, there are several focal points included,
which are layered into a hierarchy based on relative sizes, orientation, and locations.
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Figure 77: Pre-Workshop Exercises, Remotes.

Figures 78 and 79: Workshop Exercises, Remotes.

Sometimes designers get too “clever” for their own (or anyone’s) good. During the group
evaluations, no one understood how this remote (figs. 78, 79) was intended to work until the
concept was explained. The same was said of this student’s pre-workshop sketches (fig. 77).
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Hinge intended to create
an on/oft switch

Figure 80: Workshop Exercises, Remotes.

The student intended for this remote (figs. 78 - 80) to turn a device on and off by squeezing
the remote halves together via a hinge and spring mechanism at the bottom of the remote
body. Although this could easily be accomplished through the use of form, it is somewhat
difficult to show with the materials as provided.

[f the model were a working prototype, I would imagine that the intended use of the hinge
would be more easily discovered through natural exploration, as covered previously in the
workshop. With a little more time and thought, I think this model would have been more
successful.

So although this sketch model failed on some levels, I do think that the student grasped the
many of the concepts presented in the workshop. There is a use of hierarchies and focal
points through the use of relative sizes, proximity, and location in the 3D- sketch model’s
buttons.

Although the exercise was intended to rely on the use of form, he also indicated embossed
semiotics to help identify some buttons. Again, he could have more successfully used form
to accomplish those tasks with a little more thought and exploration, and this model helped
me illustrate the use of redundancy a little later.
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Figure 81: Pre-Workshop Exercises, Remotes.

Use of focal points via
relative size, orientation,
and location

Use of grouping to
suggest related functions

Use of semiotics in the
form implies direction,
i.e. up or down

Figure 82: Workshop Exercises, Remotes.

The pre-workshop sketch (fig. 81) in this example appears to be a mix of an existing remote
and pure styling. The model (fig. 82) shows a clear use of patterns, focal points, semiotics,
hierarchies on several levels, and as was pointed out during the group evaluations, also looks
a bit like a face.

70



Figure 83: Pre-Workshop Exercises, Remotes.

Use of focal points via relative size,
orientation, and location. Use of semiotics.

Use of curve in the form creates an
affordance for picking off a flat surface.
Clips on bottom afford holding a printed
schedule.

Figures 84 and 85: Workshop Exercises, Remotes.

This is probably my favorite remote example. The pre-workshop sketch (fig. 83) is almost
pure styling. The model (figs. 84, 85) is a significant improvement and shows a good grasp
of the material presented. There is a clear use of patterns, constraints, hierarchies based on
relative sizes and locations, and the backside includes “affordances” to slip a schedule or
channel guide into the back of the unit. Further, the curve of the unit (fig. 85) allows it to
comfortably fit in the hand, rest on the lap more securely, and be more easily picked up off a
flat surface than if it were completely flat. The curve and layout also provide visual interest.
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Figure 86: Pre-Workshop Exercises, Remotes.

Use of focal points creates
a hierarchy via relative
size, orientation, and
location.

Form implies rotational
function, and notches
allow for easier turning

Use of affordances
through curved shape and
sculpting allows for easy

gripping

Figure 87: Workshop Exercises, Remotes.

Again, the initial sketch (fig. 86) seems to be an exercise mostly in styling, but it does contain
some examples of focal points, patterns, and hierarchies. However, the model (fig. 87) is
refined to a higher degree. There is a clear use of patterns, focal points, and hierarchies.
Further, the dial in the corner has a location, shape, and size that is quite natural for the
thumb to operate. The notches on the dial allow for easier turning and also help to encourage
natural exploration.

72



Figures 88 and 89: Pre-Workshop Exercises, Remotes.

Figure 90: Workshop Exercises, Remotes.

Use of grouping to
suggest related functions,
relative location suggests
order of importance

Use of form suggests
rotational movement,
orientation suggests “up
and down” function

Use of affordances
through relative size
allows for easy holding

The initial sketch (fig. 88) looks almost exactly like an RCA remote I used to have when I
could afford satellite TV, so I have to believe that it is mostly based on a mental model of

an existing remote. It is interesting to note that this sketch includes many of the concepts
discussed earlier. The “refined” sketch (fig. 89) shows a move slightly away from the initial
sketch, but the overall form is similar. However, the layout of the controls is different, but
still shows an application of patterns, hierarchies, focal points, and affordances. The model
(fig. 90) is not quite as polished as the sketch, but shows further refinement based on trial and

error application of human factors.
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Figure 91: Pre-Workshop Exercises, Remotes.

Use of form to create an
affordance for easier
holding

Use of grouping to
suggest related functions
and relative sizes and
locations to create a
hierarchy

Use of grouping and
proximity to suggest
related functions

Figure 92: Workshop Exercises, Remotes.

Interestingly, this grad student is the only one attending who had an undergraduate degree

in Industrial Design. The initial sketch (fig. 91) showed a good understanding of these
concepts before the workshop, much more so than the students with undergraduate degrees
in other disciplines did. Thankfully, the model (fig. 92) shows that I didn’t screw up that
understanding too much. There are many similarities between the sketch and the model, but
there are additional “affordances” provided in the way of a “grip” along the side.
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Metaphor and Cognition

Metaphor can be an effective way to communicate a relationship between objects and their
intended use. However, the use of metaphor can also be misused or overused depending on
the situation.

Metaphor And Cognition

» A metaphor is when one idea or symbol is
used in place of another to suggest
relationships between them.

Q. How does this relate to semiotics?

57

Figure 93: Presentation Slide 57

I’m a poet,
but you don’t know it

» We can use metaphor to recall things that we
are familiar with.

» Examples are chairs that outline body shapes,
birdlike airports or planes, etc.

» Metaphors can be misused or overused, ex.
Win95 plus’ virtual office desktop.

58

Figure 94: Presentation Slide 58
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Some examples of metaphors in product design are shown in the slide below (fig. 95).
For example the orange chaise lounge in the center is reminiscent of a person leaning back on
their elbows, effectively suggesting both the position and attitude intended for the user.

59

Figure 95: Presentation Slide 59
I attempted to encourage such thinking by adding an exercise to design a chair that forms a
relation to something else.

CNAS1 A NMA A M
vl C IVIC A U

« Sketch a chair that incorporates metaphor.
* Chair/people, what about fruit, or animals?

60

Figure 96: Presentation Slide 60
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Pre-Workshop Chair Sketches

I decided to present these sketches in “before” and “after” groups because some of the people
who did before sketches were no longer present due to time conflicts, and some after sketches
were done by people who did not complete a pre-workshop chair sketch. Most of the pre-
workshop sketches seem to be based mostly on styling concepts with a few exceptions.

Figure 98: Pre-Workshop Exercises, Chairs.
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Figure 101: Pre-Workshop Exercises, Chairs.
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Chair and Metaphor Sketch Exercise

This exercise is possibly more correctly described as a “Chair and Simile” sketch exercise,
because I asked them “to design a chair that looks like something else.”

However, my objective of using form to bring the idea of unrelated objects into something to
sit on was achieved. The group had fun with the exercise, and during the evaluation felt the
results were very creative, especially compared to the pre-workshop sketches. In most cases,
affordances and constraints were also incorporated.

Figure 103: Workshop Exercises, Chairs.
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Figure 105: Workshop Exercises, Chairs.
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Figure 107: Workshop Exercises, Chairs.
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Redundancy

This section may have been better placed near affordances and constraints, or before the
section on semiotics. I’m not sure why I chose to place it at this point in the workshop, but I
did feel that this material was important.

Although redundancy usually has negative connotations, in design it can be an important
consideration. Redundancy allows us to reinforce information, giving the user additional
cues in the event that others aren’t clear or working.

Redundancy & Redundancy

Redundancy: the same message
repeated more than once

Redundancy: the same message
repeated more than once
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Figure 108: Presentation Slide 61
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Figure 109: Presentation Slide 62

An example of this is a mechanical click when something has reached its intended limit of
travel; the click reinforces other information as well as pre-conceived expectations by the
user, 1.e. that there is a limit of travel for the button.
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Class Discussions & Questions

I wanted students to be able to ask questions during the workshop as they came up, and
they did. Though they are questions for the ages, some of those questions are listed below
and helped me refine the workshop as it progressed. They also helped me evaluate the
effectiveness of the relative sections.

*Conventions, when do they change, and why?

*Universal Design?

*What is Gestalt, how does it relate to artifacts?

*Geons, do we really see things that way?
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Evaluations and Comparisons

To help avoid hurt feelings, embarrassment, or the sense of being singled out, I chose to

have the class evaluate themselves as a group by comparing the pre-workshop sketches

to the work they did during the workshop. This method was based in part on “goodness”
evaluations’. Almost everyone was surprised by the amount of material that was covered and
the things (both good and bad) that they were able to point out during the evaluations.

How Did You Do?

Let’s compare your latest designs to the ones you
made at the start of the workshop.
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Figure 110: Presentation Slide 63

L B

.

Figure 111: Candid Group Evaluation

5 Hamada, Jiro and Toru Ishihara. 1988. Complexity and Goodness of Dot Patterns
Varying in Symmetry. Psychological Research 50: 155-161.
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Class Evaluation of the Workshop

How Did 1 Do?

» Fill out the evaluation form.
* Please be honest!
* Give to Bill.

I know who you are, and in most cases, where
you live... ;-)

64

Figure 112: Presentation Slide 64

I handed out a one-page sheet of questions to the class about the workshop to get their
opinions on length, materials, suggestions, and how worthwhile they found the workshop.
I asked them not to put their names on the sheets or worry about hurting my feelings. One
student collected the responses and gave them to me after the workshop.
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Evaluation Questions and Responses Summary

The amount of material covered was: Just right (7), Too much (1 “sort of”’)

The pace of the workshop was: Too fast (2), Just right (6)

The material is useful to the design curriculum: Yes (8)

Most of the material was covered in enough detail: Yes (6.5), No (1.5)

There was new material I wouldn’t have learned otherwise: Yes (7), No (1)

I wish I could study this for a whole qtr: Yes (6.5), No (1.5)

I already knew most of the material: Yes (1), No (7)

This material would be best for: Both grads & undergrads (7), undergrads (1)

The exercises helped me understand the concepts better: Yes (8)

The exercises should involve less drawing: No (8)

What I liked most about this workshop was:

New info, exercises & visuals; new way to approach design, clear explanations & visuals;
exercises; good explanations & visuals

What I liked least about this workshop was:

long, class too short; class too short to prove results of workshop, want more visuals, lack of
time to explore deeper; PowerPoint, fast

The material that was hardest for me to understand:

what is universal design,; what is good design, is there a rule for design, none; none;

cognition

The material that was easiest for me to understand:
affordances; gestalt; geons, pictures & clear sentences; metaphor; most of it

Suggestions:

need a form & design class, make class longer/entire quarter, lots of good info & perspective
change for a 1/2 day class!; Very good job; more exercises, make longer, more humor
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Suggested Changes Based on Class Evaluations

From the results of the class’s evaluation of the workshop listed above and my experience in
teaching the workshop, I feel that the following changes should be made:

eMake the class an entire quarter, or a series of shorter workshops
eMore “hands-on” form exercises and more visuals for each concept
eExercises should involve both Form and Drawing

eCover more elements: symmetry, balance, proportion, abstraction, etc.
eMore about “universal design,” what works and what doesn’t

oStress relationships between exercises, i.e. metaphor and affordances
eProvide more ways to evaluate a design

e[ess PowerPoint?
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Closing

At this point, I felt like I accomplished most of my objectives for the workshop (and many I
didn’t anticipate), so I thanked everyone for their participation and support, and ended.

Such Sweet Sorrow

» Thanks for coming...

» Hope this helps you, good luck
to you all!

» Would a rose by any other name smell as
sweet? Forget me not!

65

Figure 113: Presentation Slide 65

Although I ended the workshop in a little less time than I expected, it was still a rather long
day. Immediate feedback outside of the workshop was very positive, and I really feel like we
all accomplished something.

Students not only wanted to keep their models and sketches after I finished with them, but
also requested copies of my presentation for future reference. In hindsight, I should have
kept the models and sketches since imaging technology has improved quite a bit since my
workshop and this writing. I’ll wait until I get my grade before I provide copies of my
presentation though...
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Conclusion

Ultimately, I feel my workshop was very successful and in more ways than I imagined. Most
classes probably also achieve some “extra” benefits. Eventually, I suppose the extras are
taken for granted but without discussion in the detail they warrant. During the four years
that an undergraduate studies, many of these extra concepts might get absorbed naturally, and
without much thought. Over two years as a graduate, it’s possible some things get missed,
and that feeling is what finally led me to create this workshop.

Based on the students’ work in my workshop and their survey responses, I emphatically
believe that the graduate ID curriculum would benefit greatly from a theory course based on
the influence of form and cognitive psychology. This is especially true for those students
who are new to ID. A good understanding of the ideas and principles discussed can help

a designer arrive at a better solution, faster. The students’ work included earlier illustrates
this in many cases; at the least, it’s more creative and shows use of the material covered.
However, I know that my workshop needs refinement.

While there are “universal” characteristics, there is no such thing as “universal design” in
today’s world. Some students found it hard to make this distinction, but I’'m not sure how
to make it clearer than I did in the workshop. Having the student create a list of examples
of “universal” designs that are not actually universal might help. However, I think to some
extent certain people will always “search for a recipe” instead of “learning to cook.” I did
not want this workshop to teach “recipes,” but instead focus on “different ingredients and
techniques.”

During my planning stages, my advisors and I discussed the way I ordered the concepts.
When I arranged the concepts one way, they suggested I try a different order. After I
rearranged it, they suggested the previous order. Maybe my intentions blurred in light of
other issues, but I agree that the order of the concepts is not quite right. Overall, I tried

to make related materials cohesive. For cumulative concepts I tried to put the most basic
ideas first. In some cases, it might be better to present the concept and examples, and then
present the definition. Breaking up the workshop into shorter segments might help define the
structure better. Shorter segments and better organization could also help student retention of
the concepts.

Most topics need more visual examples, exercises, and discussion time to clarify further.
Some concepts could expand to include other related concepts. Something that recently
occurred to me is including physiological and tactile responses to form, and how those
responses relate to psychological responses to form.

“Form and Metaphor” was the weakest concept, possibly because of my verbal presentation.
Further, it should expand to include analogies, similes, etc., and the distinctions between
them. The strongest concept was “affordances,” possibly also because of my verbal
presentation. If you ask someone to design a product to safely hold, heat, and pour boiling
water into a cup, the result is very different than you get asking him or her to design a teapot.
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Problems are understood more quickly when considering relative affordances and constraints,
but even more so when the initial question reinforces those ideas. Such an approach leaves
more time and energy for creative solutions, since it helps define “anchor points™ and the
design can play off what’s in between.

Ideally, students could better understand each workshop concept and how to apply it more
thoroughly with a full-quarter class based on these concepts. That also provides easier
integration with other classes, both in time and practice. A full quarter schedule also allows
time for more hands on exercises and examples, which in turn would help reduce reliance on
PowerPoint to make points and examples efficiently. In my opinion, adding this material and
an additional studio class based solely on the pure aesthetics of form and space, such as those
offered at Pratt, could help create a superior graduate ID curriculum at RIT.

I enjoyed my time at RIT immensely. I’m very grateful for the opportunity to change my
career and any criticism is intended for constructive use only. I very deeply appreciate the
support and attention from my fellow students and my teachers, the staff at KEK Associates,
and especially the support from my wife, parents, and siblings. There are no words to
properly express my gratitude.

At the time of this writing, several years later, I’ve only now started to see similar topics
formally addressed within the design community’s literature. I am sure that I’'m on to

something, but I sure wish I had those resources available when I began these efforts in 2002!

Ultimately, my research for this workshop helped me understand many of my questions, and
as usual, led me to other questions that I will likely spend the rest of my life trying to answer.

91



Appendix

A Workshop For Design Students
by Bill Campbell, in preparation for a
Master’s Thesis

Now...
What Are We Doing Here?

Learning to use form to make our products easier
to understand
- who needs instructions?
+ The form of the product can give us visual
clues as to how it can be used.
+ These clues can lead us in ways that are very
basic and easy to remember,

Form Contains Valuable
Information!

+ It can have info about using the obiect, where
tnnnch hald naur furm ste
to push, hold, pour, turn, et

+ Applied graphics might not be clear to
everybody, and can contradict other info. Plus
they might wear off...

+ Color can help clarify or get attention in some
situations.

Go Form, Go!

Form and Visual Cues

Good Morning!

+ Design a teapot, a remote control unit, and a
chair, simple sketches are ok.

+ Write “Pre-workshop™ with your name on the
page.
+ When you're done, give them to Bill.

Is He Serious?

Yes! But there are some issues. ..

+ Lots of things can influence peoples’
perception: culture, age, past experience,
physical abilities, ete.

+ As aresult, we can’t always send the same
message to evervbody.

+ Some information should carry over: size,
proximity, ete.

So What [s Form?

There are many definitions. . .but for us,

Form = the shape or structure of an object

What Can We Do To Form?

+ Add & Subtract
« Stretch

+ Cut/slice

* Bend/Twist

* Mix & Match
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Do It To It!

Affordances Provide Ways to Do
Things

+ The doorway affords a way to get from this
room to that room.

+ The door affords a way to control the
doorway.

We can apply this idea to help people understand
how to use our products.

Real Affordances

Constraints

Constraints prevent us from doing something.
+ A door can act as a constraint as well as an
affordance.
+ We can use constraints in conjunction with
affordances to help people understand how to
use our products,

Form Exercise

Redesign a Rubik's Cube to eliminate color.
How can you use form to make each side
different from the others?

@ -

Real and Perceived Affordances

* Real: looks like it might allow you to do
something, does what you expect.

+ Perceived: looks like it might allow you to do
something, but doesn’t.

0. When would you want 1o trick someone with
perceived affordances?

Perceived Affordances

An Affordance for Me, A
Constraint For You

T {1
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“Don’t Spill It!" Exercise

Sketch a water bottle or tea kettle

— It should include a number of affordances and
constraints, such as where to hold, where to fill,
elc.

— Bill needs a copy with your name on it!

Battery Door Exercise

Concept sketch a battery access door for an

electronic product.

— Should be easy to identify, open, close, stay
closed, and show battery orientation,

How can you use form to do this?

Conventions

P ]
CONVENLION: -}

o

upon, ex. driving on the right.

Conventions can sometimes override other

infrrmation
micrmaton.

Sometimes manipulating conventions can
cause confusion; respect them!

Conventions

Exploration Is Natural

When we find a new object we:
+ Examine it.
(Is this like anmything else | know?)
+ Determine affordances and constraints.
+ Interpret feedback.

+ Apply what we learned & use the object, then
find new uses.

Darwin and Design

Survival of the fittest!

+ Artifacts change to meet needs by trial and
error and constant refinement.

« Things that work remain, things that don't get
discarded.

Designers don't have that kind of time today,
we'd best use whatever we can!

Conventions

E -
Conventions
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Lunch!

Cognition:
Do You See What | See?

Cognition is the process of knowing, including
aspects such as awareness, perception,
reasoning, and judgment.

+ Lots of things can influence cognition,
physical abilities, emotional state, etc.

Cognition, Working For You

T e
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Geons And Cognition

+ Geons are the smallest recognizable
components of form.

+ Different geons are often mixed into groups to
make a unique form.

). Are we born with this info, or do we learn it from
birth? Remember menres?

What's Next?

+ We're going to leam some theories of how we
see the world.

+ Understanding how we see the world can help
us do a better job as designers.

Cognition, Working For You

Cognition And What We're
Going to Learn Next

a (Goanns 2 Crnnl Dolie mead
AR T roval romns ang

+ Giestalt Theory Hierarchies

+ Patterns « Metaphor

« Context and noa g
Centext and » Redundancy
Relationships

+ Semiotics

Geons In Action
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Gestalt
& How To Pronounce It

Ge-stalt: n.(g-shtilt, -shtdle, -stilt,
-stolt) originates from the high German word
for form, derived from place,

Gestalt refers to a configuration of elements
where the whole is greater than the sum of its
parts,

Kanizsa Triangle, step by step

= Figure and Ground .
+ Similarity, proximity

Kanizsa Triangle, step by step

Figure and Ground

Similarity, proximity “
Closure, area, symmetry ‘ ‘
May be a survival

instinct to quickly “sec”

a predator

Patterns Doing Their Thing

=g

Gestalt and Cognition:
Kanizsa Triangle

Q. Do you see a shape in the center of the image

below?

»
&¢d

Kanizsa Triangle, step by step

Closure, area, symmeiry

Patterns And Cognition

Pattern: system or repeated grouping.

Forms can be grouped into patterns

(so can geons).

Patterns can help us learn complicated systems
more casily.

Patterns are very important in identifving
objects.

Patterns Doing Their Thing
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Context And Cognition

+ Where an object is can help people understand
it; how does it relate to its surroundings?

~ A chair in a house, a house on a street, a street in a
neighborhood, etc.

+ Things out of context can mislead people,
and/or create new expectations.

Context And Cognition

1L g

o

What Does Context
Mean To You?

Relationships And Cognition

" ‘

Context And Cognition

1L

What Does Context
Mean To A Janitor?

Relationships And Cognition

clarify groups of form.

Relationships can be formed through
a conla chama clomilacie

v, size, scale, shape, similarity,
alignment, direction, location, etc.

They can also help us determine what kinds of
things aren't related.

Focal Points And Cognition

A focal point is something that gets your visual
attention first.

They can help show relationships and what’s
most important.

Focal points can relate to other focal points to
create a pattern and/or hierarchy.
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Focal Points And Cognition

Exercise:
Focal Points For All of Us
+ Sketch a cartoon face where the mouth is the
focal point.
+ Sketch another cartoon face where the nose is
the focal point.

Semiotics 4U + Me

Focal Points And Cognition

What Does “Semiotics™ Mean?

Semiotics is
to interpret signs or symbols.

We can use different kinds of visual cues in
our forms to act as signs or symbols.

Geons, Form, Patterns, Context, Relationships,

Focal Points, Hierarchies, Semiotics, and Remotes

What's Most Important?

You can write your “design objectives” on index
cards, and re-arrange the cards to help find the
focal points and a hierarchy for your design,

(). How does this relate to graphic design, art,
architecture, etc?

Remote Controller Exercise

Design a Remote Controller Sketch Model
using materials provided by Bill.

The Remote should include a way to turn
something on and off, and control a few other
functions of your choice.

The remote should show a clear hierarchy that
doesn’t rely on graphic labels.
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Metaphor And Cognition

+ A metaphor is when one idea or symbol is
used in place of another to suggest
relationships between them,

Q. How does this relate to semiotics?

What’s In A Name?

Redundancy: the same message
repeated more than once

How Did You Do?

Let's compare your latest designs to the ones you
made at the start of the workshop.

I'm a poet,
but you don’t know it

+ We can use metaphor to recall things that we
are familiar with.

+ Examples are chairs that outline body shapes,
birdlike airports or planes, ctc.

+ Metaphors can be misused or overused, ex.
Win95 plus ' virtual office desktop.

“Make Me A Chair” Exercise

+ Sketch a chair that incorporates metaphor.
+ Chair/people, what about fruit, or animals?

Redundancy

e Can alen he annovine if nvernced like am vane
Can also be annoying if overused, like on you
stupid cell phone.

How Did I Do?

+ Fill out the evaluation form.
+ Please be honest!
+ Give to Bill.

I know who you are, and in most cases, where
you live... ;-)
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Such Sweet Sorrow

+ Thanks for coming...
+ Hope this helps vou, good luck
to yvou all!

+* Would a rose by any other name smell as
sweel? Forget me not!
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