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ABSTRACT

The paper presents an approach to airajyfood packages based on the -yeking analysis of

consumers exposed to experimentally designed prototypes of packages based on Rule Developing
Experimentation methodology. In additidhe paper analys&snotional reactianto conceptuapackage

(the respondent had a choice amongmeevenO dhete eponas e
combined approach allowthe researcher and the desighercontrol the stimuli, presenting known
combinations to the respondéeading tothe discovey of exiding links between what the researcher can

do to the stimulus byneans of aystematic design, how the eye tracks these changes, and what type of
response the participant in a study might make (e.g., interest, statement of emthi®maper explores

this new interlinked approaatorking with a popular product, wine in a box.



Perception of Food Packages with Eye Tracking

INTRODUCTION

In the last decades, innovation and advances in technology have radically altered the packaging
industry revolutionizing the four main functions of packagingcontairment, protection,
convenience and communicatifl]. The main purposes of the packagargto provide a safe

and convenient storage for the food, protect it from spoilage and pests and facilitate easy
transportation. The aesthetic side of wrapping thenstiggam food came only in the last two
hundred yeard?2] with many of the packages beautified by top designers, evolving these
advances from technology into art. The produc
order that the consumer pickitit from the shelf, where it competes with many other offerings.
Experts advise that the graphics designer should be as bold as package configuration, space, and
stacking position allow, using lively, persuasive colors, striking typefaces and prominent,
creative photography or illustratidl]. On the other hand, this revolution all too frequently led

to creations of art on the shelves of supermarkets without regard to consumer needs and tastes,
sustainability, and the like.

Rule Developing ExperimentatiofRDE), first formalized by the senior authors of the
paper (AG and HM) in coperation with Wharton Business Sch¢d], has been adopted to
optimize packages, websites and magazine covers. RDE refers to a systematized solution
oriented business proces$ experimentation, which designs, tests, and modifies alternative
ideas, packages, products, or services in a disciplined way. The stimuli are laid out using
statistical design, allowing thedeveloper and marketér discover what appeals to the customer,
even if the customer candét articulate the nee

RDE is based on conjoint methods that have proliferated in the lagtefew Conjoint
measurement refers to a class of research and analytic procedures that estimate theotontributi
of individual elements or components from respondent reactions to the entire mixture or total
concept. When the respondent evaluates the systematically varied concepts on interest, simple
model ing often done wusi ng A dueaadhyelement contabbtése r e g
to therespondent concept ratings. These-pantth contributions or utilities have meaning in an
absolute sense pointing to how many rating points are added or what proportion of the
respondent population becomes interested wherelement is inserted into the concept. These
utilities can be databased in order to measure brand value over time, throughout consumer
population segments, and across counfbgs

Psychologists try to analyze consumer perception using other appsod&bésearchers
who worked with subjects in experiments in t
technology such as the Galvanic Skin Response (GSR) meter, which measured electrical
conductance on the skin, and which later was to take its placestm@ard physiological
measure in the world of psychology. Later, researchers began to measure the electrical properties
of the skin, especially those of muscles, and then later take complete electroencephalograms
(EEGO6s) of t he -kneeva @SR applicationis ehe lie-detettdr or so called
PolyGraph. All of these efforts were to supplement current ways of measuring subjective
responses, and perhaps open up new paths. The newest of these technologies is Hi@lin scans
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During the past decad#&e notion has been developing that eye trackingnalyzing
oneds gaze coul idsigps irgovconduenmer dehavidiyd tackiagl follows the
eye of the user, using technology to track where the eye movedadkémy at an object, in our
case- inspecting a package. Thus, at a more cognitively meaningful level, eye tracking provides
a way for the researehto know what the person is looking at, even if the person cannot
articulate what he sees.

Formally definedeye tracking is a generaditm for techniques for measuring the point of
gaze, where a person looks. Since human behavior and thinking is linked to where people look,
the ability to measure eye gaze adds value to behavioral research and analysis.

Eye tracking originated in thet& 1800s, used first by experimental psychologists and
physiologists. Their equipment was intimidating, probably because most researchers at that time
had to craft their own equipment with materials at hand. There were devices attached to the eyes
of peope, in what probably was a fairly painful or at least annoying way.

Equipment advances with technology breakthroughs. Eye tracking is no different. Over
time the barriers have falleneducingthe intrusiveness of equipment (always a discouraging
factor), increasing robustness, anthproving the means to compute results rapidly and
automatically. Finally, and probably most important, the price for the equipment has dropped,
making the technology in reach of those who are interested in the problemsanpiyt thiose
who are fotunate to have a skilled equipmenaker, and the financial resources to make things

happer{7].

The first of these more modern, more recognizable technologies for eye tracking
appeared on the scene a loeurackeis Qsed/ beams of ligatghat i n
were shined, reflected by the eye and recorded on film. Today there are modern eye trackers that
do not affect test subjects or users and that do not require extensive technical expertise. Non
intrusiveness and easeusfe have been keys for taking eye tracking out of the research labs into
broader us¢g].

METHODOLOGY

The typical outcome of suh ey e t r acrkaPng sihsowa n@h evdhter e mo st
takes place. By dividing the package into areas of inteaest,by measuring the location of
oneds focus several times, eye tracking can t
gazesand attractinghe most attention. This information is not the same as what is impfmtant

the consumeRather tle information tells whaattracts the eye.

Eye tracking as a measurement method has become popular among qualitative
researchers, as a way to identify where a person looks. Once the researcher discovers the key
locations, it becomes easy to probe the aores who may not be aware of where he looked, but
can certaily offer opinions about the different packageeas of interegfAOIl) that are being
measured by eye tracking.
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Thereis also a quantitative way of analyzing eyacking data When the packages
divided intoAOI, eye tracking can ideffiyi which AOI is lookedat say every 18 of a second.
The technology to do so is already available.

Eye tracking in the world of advertising and package research

Eye tracking is now used in virtually everynkli of marketing research to measure what works
and whatdoes nator at least where the eye looks in ansiius that has many differentOAd s .

The world of eye tracking encompasses such diverse entities as TV ads, billboards, product
packaging and web sge

With the increasing technological prowess comes increasing sophistication in the way the
data are analyzed. For example, packages and other objects are scanned differently by each
visitor based on individual perception, interest, need, age, educatiehh tomputer monitor,
browser settings and other variables that can be tracked in empirical, eye tracking[Studies
Although cognitive processes cannot be observed directly, they are reflected in the pattern of
gaze behavior. People do not exploreimage or package randomly while lookiagyit. For
example, while viewing an image, the items in the foreground get more attention than the items
in the backgroun@i10]. People usually pay more attention to certain distinct features such as the
edges of a object, colors, or asymmetries processing a significant part of the visual information
on a preattention level.

Researchers working with eye tracking have developed some normative data about how
to measure the different aspects of eyevement For exanple, Gaze pathis a sequential
combination of fixations and saccades produced by the Epedionis a relative stability of the
eyes for a brief period on a specific location. On average, fixation lasts #&020@illiseconds.

In general, more than5D,000 eye movements occur each day for one peSsmtadesisually
last between 50 and 150 milliseconds and oce8rtilnes per second with people having clear
vision during the fixations, but not during the saccddéps

The paperfocuses specificallpn eye tracking anthe experimental design of packages,
when the researcher and the designer can control the stimuli, presenting known combinations to
the respondent. What type of link exists between what the researchéo tathe stimulus by
such sytematic design, how the eye tracks these changes, and what type of response the
participant in a study might make (e.qg., interest, statement of en®tidmg papeexplores this
new interlinked approaciorking with wine in a box.

Boxed wine case study

It is difficult to overstate the role of correctly choosing the right visual parameters for packaging.
Recent studies showed that even when shoppers arenopded and directly considering a
category (as opposed to picking up their usual brand), ovethodeof the brands displayed are
completely ignored. However, a unique and striking appearance consistently helps to attract the
s h o p p e (1@ snd@gdairzae increasepurchasentent



Perception of Food Packages with Eye Tracking

Sometimes the packages become the unintended victims of tHestoapfapproaches
separately favored by marketers, designers, product developers, brand managers, etc. Focus
groups and other forms of direct questioning, although still popular, do not usually resolve the
problem. The only reliable way to satisfy the somers is by involving them in the process of
package creatiofil3]. Letdébs now see the same consumer i
Omarried todé the technology of eye tracking.

The approach,ogether with eyracking, utilizes Rule Developing Expementation
(RDE) introduced in[4]. The paper explores a simplifigthckage for boxed wine, comprising
four silos, each with three elements. The structure of the wine package appears in Figure 1. The
very-simplified package comprises a label, a backgroomatiallion for the label, a center
picture, and a tag line, respectively. Whenever an experimental design sexiie to be
mi ssi ng, there is always a background behind
discontinuity. That is, the silo magbmissing, but otherwise the package looks reasopidile

Silo 1 (Label Fonts): Fonts are often used to indicate high quality, especially when the
scriptis fancy and provides a sense of old luxury. Following this notion, a single label text
(Chateau d V) iexeduted in three different ways: with a fancy font, a regular large font and a
regular small font, respectively.

Silo 2 (Medallions): The design comprised three medallioasanner, a hexagon and an
oval.

Silo 3 (Picture): The center picte placeholder also has three options: two color
variations of the bottle and a stylized picture of grapes.

Silo 4 (Tagline):The tagline has the same text for all three optighd 0 0 % Or gani c
Wi n) eeidderedn a normal font, large script and small strip

With four silos, each comprising three options, the experimental design calls for 27
unique combinations. RDE ensures that each respondent tests a different set of comgbination
followed by a classification questionnaire.
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Mace Rolder] Chéteau du Vin Vi
(Label A3

Place holder P
(Center Picture)

.......

01 100% Organic Wine
D2 /0% @l/ﬂ/d/& Wine

D3 s00% (0_}/(1//1@ (%{f

Figure 1. Template of the Wine Package Design Project with the tested elements (not to
scale)

c has elowiLIKELY¥ arée yog u e St i

Thefirst rating scale was the nkeo i nt pur
1=No.t at al l Likelyée 9

to PURCHASE this wine?

Our second focus for the subjeetctions was the emotional reaction to the package. The
respondent had a <choice among -esmoteino nadl treg @A
(neutral). These seven were preserfimdeach concept. The respondents were instructed to
select the one emotiomost appropriate for the wine package, from this gr@aa, Irritated,

Calm, Neutral, Joyful, Relaxed and Energized

This research has been conducted arteship with a Swedish company Tobii
Technology. Tob is one of t he we and ddtware Isadutiodseforeyei n  h
tracking. Tobii s expertise comes from their
and for helping the disabled communicate by eye movement.

| mportant for the resear ch thaavwas nooirdirisveds abi
That is, respondents did n&¢e any indications th#tieir eye movements were being monitored

6
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and recorded. In fact, the only way the responderagw labout their eygnovement been tracked

is due to information provided during theecruitment and orientation. The Tobii devices itself
are very similar to traditional LCD displays and do not bias respondents more than other
computeraided technologies for interviewing people.

A second objective measunasresponse time. There &wvays a reaction time between
the presentation of a stimulus package on the computer screen and the first response that a person
makes, e.g., rating. This intervening time is presumed to be the time it takes for a respondent to
process the information, dmmake a judgment. More than a century ago, psychologists began to
measure reaction time to stimuli. Over the years, this measure, like blood pressure for a doctor,

started to yield its secrets. Respomwasieel or r e
with the stimulus, suggesting that this O0dea
processing.

The RDE tool utilized in the resear¢cHdeaMap®.Net, is set up to measure the interval
between the time when the rendering of the packagempcb et e on t he responde
the rating assigned by the respondent . I t 6s i
speed at which they are able to download the particular image of a package and display that
image.The response timeility picks up that time between the completion of rendering and the
respondentds rating, because that definition
of the computer.

Overall, the data generated by this first study using experimental dasigeye tracking
provides a very rich source of informationcluding the experimental design, interest and
emotion, coupled with eye movements (at least for the first 5 seconds), and response time.

The data collection wasxecuted in coopetian with Tobii Technology and its associate
Realeyes Data Services Ltd. in August of 2008 with 50rg@ceuited respondents in a central
location in the United Kingdom utilizing Tobii eye tracking devices similah&one showrin
Figure 2.
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tobis

Figure 2. The Tobii eyetracking device used in the project

RESULTS

In package designshere are typically modest performing elements, rather than very strong or
very poor performers. Boxed wine is no different. Look at Table 1, which shows the impact
valuesforthe2 el ement s. Letdés first |l ook at the tot

1. The additive constant is below 0, whi ch ma
nothing to look at. Unlike the concept of a boxed wiespondentsra really looking at the
package itselfwithout mntent, the package is meaningless.

2. Averaging the data across all the respondents reveals a few good (but not great) elements that
drive up their purchase intent. The consumers are generally neutral or slightly negative to the
idea of the boxed wine butd¢ oul d be influenced by selecti
package: the fancy font lab@Al) or the large regular font labéh2). Another winning
element is theurple bottle (C1). There are no negative elements for the Total, although half
of the elemets are neutral.

3. The font plays a role. In fact, the key to success is to have big fonts, not small fonts.

4, Medal lions play a much smaller rol e. It real
However, when it comes to choosing a medallion, theallisgimple oval is best.
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The pictures make a differe@ All the pictures do well. Color of the picture is important,
with a purple bottlgC1) doing better than a green bot{lg2). But Itds not ju
topic. The stylized grapes do w¢L3), but agai n not as well as th

really no functional reason for the pictuies t 6 s a matter of artistic
The taglines are all the sarmsalightly positive to neutral.

Breaking out the results by gender, age, income, consumpégueity, and lastly by segments
defined in terms of their responses to the package elenhestdust Bok at exceptions to the
patterns defined by the total panel.

1.

When it comes to gender, females are far more responsive to the visual elementdeéban ma

are. Females start with a much lower baselid8)( so it is the visual elements that do the

wor k. Mal es, in contrast start with a higher
perform particularly well. The message here is cledemales are more responsive than

males. Females are quite negative to the general idea of the package but selecting the fancy
or large font label with the picture of the grapes dramatically increases their purchase intent
(Al or A2 and C3) In fact, the three nmtioned above elements would convinae

additional 42% of the female consumers to buy the wine. Males are different. They are
completely indifferent to the picture of grapes, and messaging about organic centent
whereas females love both.

The two agegroupss how random di fferences. One inter
respondents like the elaborate font more than the younger respondents do. If that is an
instance of a general rule, then the font may be very important as a covert attractor of the
appropriate age group.

Income makes a difference, with the higher income respondents beginning with a much
lower base (additive constant£3), but with the elements doing all the work.

Moving on to consumption patterns, the patterns that emerged prgviousdl be observed

Those who consume wine frequently start out with higher baselines, but the elements are not
particularly powerful. In contrast, those who consume wine less frequently start out with low
baselines, but respond more strongly to sombettements, especially the pictures.

The segmentatioaf the respondents based on the pattefribeir responseshows the most
profound differences among 06 dernwolsegmentathaar v 6 ¢
emerge differ dramatically in the patn of what they respond to.

a. Segment 1, OVisual 6, comprises about 75
negative to the general idea of boxed wine. However, merely featuring a simple large
font label(A2) along with the purple bottlgC1) could swayanadditional 30% of the
respondents to say that they would buy the packaged wine.

b. Segment 2, ONo Nonsensebod, comprises abo
Nonsensed i s moder at el yof med witet ab@tl2bo t he
would be interested imuying the package without any elements shown to them.
However, things go downhill from hefethere are not many positives that influence
these consumers. With the exception of the fancy font (@il on the oval banner
(B3) and small font taglined3, a modest impact), nothing sways them. Quite the
oppositel any picture reduces their interest in purchase.
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6. Our excursion into the innards of the experimental design suggests to us that the pictures
make a lot of difference, as do the fonts. The medallinake less of a difference, and the
taglines hardly contribute.

Table 1 RDE Results: How features of boxed wine labels drive purchase

Gender Age Income | Consumption | Segments
) o & %
- | @3 ? & @
— @ @ | 3 @ B | €C
o 93 = =
9'-.; T (7] o o)) ) <. \S]
= | =2 | @ B |lw | S | 2|2 5 o 5
Element w | o |3 ls|. S | @ ° = 2
Q ) QO o + =] Q % =] =] =
3 ) th = 2 < o
=2 = | w8 Y e | 3
D o i 3 ol D
1R 8 3 > |3
) 3 w @
Base size 50 27| 23| 32|18 26 24| 35 15 | 38 | 12
Additive constant -8 1 |-18|-10| -4 |-13| -2 | -2 21 | -14 | 12
Silo 11 Font
Al Fancy font label 11| 6 (17| 14| 7 | 12 | 11| 8 19 | 11 | 12
A2 | Large normal fontlabe| 10| 4 | 17 | 9 | 10| 9 | 10| 6 18 ({13 ] O
A3 | Small normal fontlabel 4 | 0 | 9 4 | 4] 0 | 8 4 4 6 | -3
Silo 21 Medallion
B3 Oval 3|13 | 4 6 |-2| 1 |5 3 4 2 7
Bl Ribbon 214 |-1|3|0| 4 |-1]| -3 14 2 | -1
B2 Fancy hexagon 0| 3| -2 2 | -3|-1]| 2 0 2 1 0
Silo 37 Picture
C1 Purple bottle 111112 | 11|12| 16 | 6 11 12 | 17 | -7
C2 Green bottle 8|5 |11 9 6 | 16 | -1 5 14 | 14 | -12
C3 Grapes 7]1-1|15| 6 | 8 |10 | 4 3 16 | 15 | -18
Silo 47 Tagline
D2 | Large script fonttagling 4 | 0 | 9 5137 |1 3 7 4 5
D3 | Small scriptfonttagling 3 | -4 | 10| 4 |-1| 7 | -2 0 8 1 7
D1 Normal font tagline 2 |2 7 3105 |-1 2 3 2 3

L e tsd@psrimpose #hgaze locations on the packa@eégure 3 shows an example of the
gaze path of a respondgnThe gaze path starts from the middle of the package, which is the
most typical stding point. The gaze then moves from location 1 to location 2, and to the label
located at location 3. After stopping at location 3, the gaze moves through the middle area again
(locations 4 and 5), and to the tagline (6). People differ, however, soatte¥npfrom one
respondent will differ from the pattern of the next respondent.

10
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Chéatea@du Vin

10024 O 3nic Wine

AN 2 : /

1.5 Liters
Alcohol 12X by volume e Product Of P & D Vingyards

Figure 3: Gaze path of a single package of a single respondent

A very effective, graphical way to present eye tracking data uses group data displayed in

the secalledoddat mapo. Heat maps provide an overal/l
evaluating the packages. Heat maps are developed by combining the data from all eye gazes on
the packages. The more people | ook tpaticular | ocat

11
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location. Heat maps are colooded, to display the information graphicalbhe color red
corresponds to the most gazed at areas, yellow corresponds to areas that are looked at, and finally
green corresponds to the least lookRagure 4.

Figure4.A Heat mapo (i nt ens.i tfgrthe total sampleowedaidibritree d g a z
template (to show the locations). On the original, the red color indicatea more intensive
accumulated gaze, yellow medium intensity and greeni light one. On the B/W version,

red and yellow merged into black and dark grey while green is light grey.

Most ofthe gazes concentrate on the middle of the center picture area and the label with
less time spent on the tagline. Quite interestingly, the fixed atba &boter of the package that
did not vary showed different patterns of viewing. For exammpédes virtually ignored the area,
while femalesgazedthe produceinformation and the volume of the packad&e full analysis
of the heat maps is beyond tlemge of this paper.

Dissecting the patterns of the 6l ook’
A working hypothesiswas that the respondent spends most or at least a lot of their time
evaluating the stimuli (pictures).

12
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The researclsampled the gaze location during the first five secondsirgjafrom the
moment the package was been completely rendered in the browser. In mastheapaskage
came on almost immediatelfall the parts were preloaded at the start of the interview)
Furthermore, most people make their decisions within a feensis. Following this ideahe
gazewasrecorded for exactly five secondsen if the respondent had not yet made a judgment.

Hereare some of the highligs:

1. Respondents dondét | ook at the package all 0
spend only about 22% of the first five seconds (about 1 second in total) looking at the
package itself. The rest of the time (78% or almost 4 seconds), they either read and answer
the qguestiomndeod armphd, 6wut si de the package

2. In the full sguence of the 5 secongast 8% of the timedo the consumers look at the label
area L, only 11% of the time do they looktla¢ picture area P, ar@measly3% of the time
do they look at the tagline T.

3. These numbers are based the short initial period5 seconds only) of each screen.
Alternatively,tabulaing the time between the screen rendering and the actual rating time (the
moment the respondent presses the rating butiam)ld yield a much lowerproportion of
time spent evaluatintpe actual packge.

So, the respondents do not spend a lot of time evaluating the packages. Maybe they are
cheating or just bored during the long exercise?

Do respondentgay attentioR Letb s f i r st see whether the shor
0 ¢ h e aQui obsgved, perhaps disturbingly short time of gaze is not necessarily a bad thing.

The respondents should not ovetellectualize the exercisié they should provide their first
reaction, their 6égutd feeling. Peoswlytastbubr m t h
that opinion is usually strong15-16] point thatWeb surveys raiseonceris aboutthe time

needed for the web users to form their opinion about a web page. A recent study by researchers

in Canada showed that the snap decisions Interees msake about the quality of a web page

have a lasting impact on their opinions. They also reported that impressions were made in the
first 50 milliseconds of viewindL7]. The findings suggest that it is mostly the main features and

the general appearan®f the objectshat makes a difference, not those small details, which

require more time to evaluate.

Do respondents change the pattern of inspecting packages with exgefieade@DE approach

uses an experimental design in order to generate a sgstefmatically varied prototypes to be

rated by the respondents. Depending on the number of variables, a respondent might have to
evaluate dozens of similar looking screens (in our case, 27 although in some designs, the number
is much higher). This systenmatreation of a relatively large array of packages, and a possibly
onerous task, will help us to discover whether or not the respondent changes his personal strategy
of gazing, as this 2gcreen interview moves along.

Let d6s now do DbyHividing then 2¥Uniguescreens efaluatesl by each respondent
into thirds - first (screens -B), second (screens -18), and third (screens ). People have
indi vidual ways of a exgminethe HIRHT Iocatioro thenraspondent . Le

13
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looksat. This is the start of the pattern. On average, the person gt the same type of
stimulus should land at the same place, and explore in more or less the same way. If the
respondents start changing their place of landing when they begin ¢naem (screens-9)

versus when theend the interview (screens -29), there areevidence that they are less
attentive, and more random in their visual search.

Regardless of the interview pdfigure 5)i wh et her at i tdéds begthenni ng,
endi about three quarters of the consumers start their first gaze at the sanietp&acenter of
the package (location P, main picture). By the end of the study, this numbgrstalghtly.

One possible explanation of the findings is ttiey might be related to the habitual ways a
person | ooks at a package, and thus represent
of boredom. In the majority of casabe gazesre centetoaded. The number of first gazes at

the center sligty drops tavardsthe end of the interview (from7% to 71%) while the label area

gains in returns the gazes (20% &%@). The tag line loses some (from 3% to 1%) gazes at the

end of the surveys. The latter (both the absolute values and the trend ohgadteriest) hints

that the tag line (location T) should not be considered as the most preferred place for important
messages.

14
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80%
70% -
60% -
50% -
40% -
30%
20% -

Picture
10% -

Label
0%

Start Tagline
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Figure 5. Change in the location of thefirst gazeas the study progresses: start of the
interviews (screens 1 to § middle of the interviews (screens 10 to 18) and the end (screens

19 to 27). The numbers represent the averages of the respondents with the first gaze at the
corresponding locations

The percent of the time that a respondent gazes at each of the three nsaof mteaest label,

picture and tagline add up to 100%The computation is donfer each respondent, separately
considering the first third of the packages that person evaluated (sti®udirid the last third of

the packages (stimuli 187). Figure6 plots the 50 respondents in the triangle plot. The pattern

is almost the same, meaning that the general distribution of gazes across 50 people looks pretty

much the same at the start of the evaluation and towards the end of the evaluation. People do not
change their gaze patterns, even with practice.

15
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0
Label (start) Label (end)

Figure 6: Even with continued practice, people do not change the way they look at the
package. The figures show the percent of gazes at the three locations, for the first nine
versus the last nine stimli. The pattern of people is fairly similar.

All in all, the results suggest thpeople don't seem to change their gaze patterns with repeated
exposure. Boredom may set it, but people move thesrieyhe same general pattern.

What happens after thatfirst gaze?

1. The location of that first gaze correlates with the total amount of amedividual will
spend exploring the entire package.

2. When a persondés first gaze | anded on the m
package evaluationghen most of the time the eyes would spend about half as much time
looking at the label (Lasthey had looked at the picture.

3. Now | etbébs | ook at what happens when the per.
pattern oc c uertisie he persbroveouldcspend looking at the label LT (label
time). The person woulthen move away from the label, and spend a total of approximately
0.65 LT devoted tthe entire rest of the package.

4. Despite the emerging regularities of the eye moventketlacation of the first gaze neither
correlates with the emotion selected, nor correlates with the time that the respondent needs to
make a decisionThis suggests thahe location of the first gaze defines the information a
person Ot ak e s Ilusabbytanpamotionthloesgonse.ot t e

5. Where the eye lands can influence the purchase rafingre seems to be somelation
between the location of the first gaze and purchase intengéxplore thatthe respondents
were dividedinto groups, defined by thiecation where their eyes landetl packagéy-
package level. 1350 screens (27 from each of 50 peepl®) dividedby the location where
ther e s p o n d efirst landed. ghe mest interesting discovery, probably not leading to a
rule, however, is forhie Fancy Front Label (element Al). When the first gaze landed in the
label L, and it happened to be this particular element, a full 23% more respondents would
buy this package, rather than just 8% if the first gaze landed in the picture area. Getting the

16
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first landing right, on the label, and getting the first gaze there, may have some unexpected
impact.

What o6sticksd the viewerods eyes to the packa

Some parts of the package grab the attention of the respondents and keep them for a while.
Others mightbe as striking and catch the gazes but not for long. The eye moves away after
looking for a moment. In the best of worlds, the designer and marketer want the consumer to
look at the different parts of the package, not just focus on one part and ignotaahelhe

various parts of the package convey informatiavhether brand, flavor, price, nutrition, etc.

The proportion of time for each test package that the eye spent on the different areas of
interestwas measuredThe objective waso develop a amber that shows the variation in the
time spent on the three major areas of intetabel/medallionthe label and the medallion were
co-located), the picture, and the tagline

Each individual packaggieldeda variation in gaze location. If the persgmends equal
amounts of timeregardlesof how much gazing at the three different locations, a standard
deviationfor this stimulus for this persahould beequal to6 0 6 . I f, however,
a lot of gaze time looking at the picture, arttldigaze time looking at the label or the tagline,
the standard deviation should be high.

For demonstration purposes, the followiexgmple will show the logidFive scenarios
below summarizedifferent pattermof gaze times, defined as percent of thalttime a person
looks at the test packa@elative length of time)

1. Person 1: 33% looking at the label, 33% looking at the picture, 33% looking at the tagline,
standard deviation = 0.00. This person shows no preferencehréd tocations on the
package are equally sticky.

2. Person 2: 45% looking at the label, 45% looking at the picture, 10% looking at the tagline,
standard deviation = 0.20. This person shows no preference for label versus picture, but
does not pay attention to the tagline.

3. Person 3: 6@ looking at the label, 30% looking at the picture, 10% looking at the tagline,
standard deviation = 0.25. This person focuses primarily on the falmgestinghat the
|l abel O6hogs the gazebd.

4. Person 4: 66% looking at the label, 33% looking at the pic@#€looking at the tagline,
standard deviation = 0.33. In this is one of the extreme examples, the ijgsdosaking 2/3
of the time at the label, 1/3 of the time at the picture, and never at the tagline.

5. Person 5: 100% looking at the label, 0% lookinghat picture, 0% looking at the tagline
standard deviation = 0.58. This is the most extreme example.

With this in mind, | et ds | ook now at the
different elements drive the gaZéhe survey of50 respondntsrating 27 test package®sulted
in 1350 stimuli. Each stimulus generates its own percent of times that the respondertt gazes
each of the three different areas of interest (label, picture, and taghnggnse of the eye
movementsemergesby looking at the distribution of the standard deviatjper each screen
keeping in mind that a standard deviation of 0 means that the eye gazes at all three areas equally
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in terms of time, whereas a standard deviation of 0.58 means that one location mondpmlizes t
view. Figure 7shows the distribution of these standard deviations. The abscissa runs from a low
of 0 corresponding tthe equal view of all areas on the package, to a high 58 @hereonly

one areautof the three is looked at for the entire time.

In about 16% of the cases (the large bar on the right end of the histogram), the
respondents concentrated only on one area on the package ignoring threjusst very few
cases (the left end of the chart) the respondent allocated an even amauegtfof g#very area of
the package. The bulk of the consumers fall in the middle of the spectrum where they looked the
packages over withreasonably varied amount of time spent on each one of them.

250 Look at one
area only
200
2 150
: .o
@
3
o
[+ 1]
™
L
100 —
Look all
s0- around
0 T T T T 1 T
0.00 0.10 0.20 030 0.40 0.50 0.60

Standard deviation of gaze locations

Figure 7. How people distribute their gazes on a packagy The figure shows the distribution

of standard deviations for gazing at three locations. A standard deviation of 0 means that

the gaze for a single person, single stimulus is distributed equally across label, picture and
tagline. A standard deviation 0f0.58 means that the same gaze focuses only on one of the
three locations for the entire evaluation

Continuing this analysis of gazing, let us now look at the contribution of each of our 12
el ement s t o tThei experimentali design rsystersalicavaries the different
elementghusallowing for relaing the size of the standard deviation to the presence of each of
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the 12 elements. The higher the contribution of a particular element, the more that element forces
the respondent to focus on one dbon, and ignore the others. In contrast, the lower the
contribution of an element, the more that element forces the eye to distribute its gaze equally
(Table 2).

In an ideal casehe designer wasthe consumer ttook around the package, rather than
concentrating on only one part of the package, ignoring the Itdastimportant for foods to
convey both brand and functional delivery, such as nutrition. So, what are the features that keep
t he ¢ ons umenndg?sin @herewordsahatdaee the p&age elements that reduce the
size of the standard deviation?

Table 2: How each of the elements of the boxed wine package drive the eye to focusaon
single area of interest (high numbers), or move around the package (low numbers). The
dependent variablefor the model is the standard deviation of the percent of time spent on
label versus picture versus tagline.

Total | Males | Females
Additive Constan| 0.42| 0.45 0.37
Elements keep gaze movir
A3 | Small normal font label | -0.07| -0.09 -0.04
D2 | Large script font tagline | -0.07| -0.07 -0.07

D3 | Small script font tagline | -0.07| -0.08 -0.06 /\

Al | Fancy font label -0.06| -0.08 -0.04
A2 | Large normal font label | -0.05| -0.07 -0.03
D1 | Normal font tagline -0.05| -0.05 -0.04
C3 | Grapes -0.03| -0.02 -0.05
C1 | Puple bottle -0.02| -0.02 -0.02
C2 | Green bottle -0.02| -0.01 -0.03
B3 | Oval medallion 0.01| 0.01 0.00
B1 | Ribbon medallion 0.02| 0.02 0.02 \/
B2 | Fancy hexagon medallio 0.02| 0.02 0.01

Elements keep gaze fixate

Table 2s hows how the 1Rhelgamznng. 0dLEVES now

patterns that appear to emerge from this table.

1. The additive constant is the estimated standard deviation in the absence of elémegits.

be consideedto bet he Opropensity t o slirgefnumbersmednrs g az e

that the gaze does not shift as much, whereas smaller numbers means that the gaze shifts
around more. Males show higher constants for the m&@d&b)(and females show lower
constants@.37). This suggestthat females vary their gapeore than males do.
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2. The printed information (convey by fonts) drives people to move around more. The label
medallion and the picture drive people to move around less and concentrate more. People do
not stop and gaze at teixthey read and move on. Pdeplo stop and gaze at pictures and at
medallions.

3. The impact of text differentiates males from females. Males are more likely to move their
gaze around when confronted with text. Females are somewhat less likely to do so and
probably read the text.

4. Malesand females are more similar in their reaction to the visual stimuli of medallion and
picture.

Keep in mind that there Iis no 6gooddé versus
design features keep the gaze moving provides information to th@elealgput how to engineer
the package. One could envisithre application of such findings to the packages with multiple
messages / images (e.g., health, taste, authenticity, etc.) The marketer would want to find a
combination that keeps the eyes on thekpge longer but not at one location. In sangtances
a preferable situation would be to distribute the time of the gazes more or less evenly between
the elements of the package

Linking emotions

Emotions drive everythinghat people do, and often guideur everyday choices. Without
emotions, there Wibe no action. Of coursemotions steer our purchase decisions. Sometimes a

small nuance in a package feature, its color or size, can significantly influence the emotions. The

O0r i ght o6couldprodu@ tbendesired action. Some marketers want their products to cause
people to feel joyful, others relaxed, yet others energized.s it possible to6 e ngi neer 6 t
emotions that the consumer might experience looking at the specific package and thus help th
marketers and designers to create an emotional link or context for a more successfut product

Emotionscan be measured either through sedporting, where the consumers indicate
their feelings,or throughpsychephysiological measurements where the goms are indirectly
measured through physiological parametditse former method of direct seképort is much
more practical and has been used in our case study here

The next area of research was a searchafoorrelation between eye movements and
emdions. The method of having a respondent select the emotion that most characterized a
particular package seemed appropriate for thi
the emotion, although such an approach does not get at the rich seltipfenemotions that
might underlie a specific package. There were no expectations about what might be the relation,
if any.

The second rating question of our experiment instructed the respondents to select the
ONE emotion they felt when they inspectib@ particular package for boxed winfe standard
set of emotionswas proposedsad, irritated, calm, neutral, joyful, relaxed or energized,
respectively.

The information collected based on the systematically varied packages gave us a large
database of rotions and their associationBigure 8 shows the distribution of the emotion

20



Perception of Food Packages with Eye Tracking

ratings of the consumers in the packaged wine project. This distribution is done in the same way
as the distribution of response timédthough the cevariation of mckage degn featuresand

the selection of emotioris not yet clearthereare a disproportionately highumber of neutral

and calm ratings.

35% +
30% A F

25% -

20% A

15% -

10% -

5% -

0% T T T T T T 1

Figure 8. Distribution of the emotion selectionsfor the 1350 experimentally designed boxed
wine packagesEach packag had to have one emotion attached to it.

Aside from O6Neutral 6, the most frequently
ORel axedb©d. This could be explained by some po
different mindsets of the respaents. It is possible that the consumers that see wine as a special
social occasion would not possibly like the package prefemistgada classical bottle. Others
associate wine with freandrelaxing time. These are hypotheses that can be etieck by
other types of research.
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How do package features drive emotions?

The statistical method of regression analysis generates the individual impact values, for each
package element. The same approach works for emotiessiting in deconstrugon of the

seven different emotionBom one scale into seven different emotion scailgh seven new
dependent variables.

For example, inthec a s eirritated thiere arel350 different packagesvaluated by0
respondent s. The defo@bdl,t whalche means o6t haitt &th
selected as being irritatinylow, let us go through all 1350 packages, and see what was actually
selected for each packagkbout 17.5% of the packages were associated with the respondent
saying he OfFmeed6i Fort aaeth of t hose pgsaeplhceadyes, t
withé 1 006 . This matrix of 1350 rows, with packe
i rritatedd, I s e a $he Hayaaressumenhriged @ilchbleb3ywhiah slpwse s s i o n
how each element drives each emotion.

Table 3. Individual contributions of the elements of the wine box tadifferent emotionsas
selected by the respondent

Sad | Irritated | Calm | Neutral | Joyful | Relaxed | Energized
Additive constant 14 37 14 50 -8 -6 -2
Silo 17 font
Al | Fancy font label -4 -10 2 -3 4 7 4
Large normal font
A2 | label -4 -18 7 1 4 8 2
Small normal font
A3 | label -3 -19 13 0 3 5 1
Silo 21 medallion
B1 | Ribbon 1 1 4 -7 2 2 -3
B2 | Fancy sextagon 1 3 3 -6 1 0 -3
B3 | Oval 3 5 1 -8 4 -2 -3
Silo 371 picture
C1 | Purple bottle -9 -10 4 -11 5 15 5
C2 | Green bottle -10 -7 3 -7 4 8 9
C3 | Grapes -4 -2 0 -14 13 5 3
Silo 47 tagline
D1 | Normal font tagline -1 -3 -5 0 4 3 2
Large script font
D2 | tagline -1 -3 -4 -4 3 7 2
Small script font
D3 | tagline -1 -2 0 -3 1 3 3

Let 6s see how thebkmotioad, ietheyedo aitall. dr i v e

1. Create a package that mak eThe desigeer shails poosidele nt  f
using the large normal font label (A2) on the ribbon banner (B1), thergiof the purple
bottle (C1) and large script font tagline (D2). This combination maximizes the sum of the
utilities for t Re@adng thd large nnorndaRfen{AZ)xwatid the. small
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normal font(A3) andkeeping the rest of the elements unge) minimizes the feeling of
irritating.
2. Create a package that ma k e s. Tha desigaresBopld n d e n t
consider a package with the fancy font logo (Al) on either of the bannetB3Blhe
picture of the green bottle (C2) and the draatipt font tagline (D3).

DISCUSSION ANJONCLUSION

Eye tracking, as well as other psygbloysiological measures, provide some information about

what the body does. This information can, of course, be linked to the stimulus, and reports
generated. Fothe most part, eye tracking and other such measure have been used as simple
dependent variables. The researcher makes a change in the stimulus, and measures the eye
tracking behavior.

A much deepeconsumer understandirgan be achievedby the systematicvaration of
the stimuli,searcing for generalitiesandr ul e s , t hat transcend si mpl e
6Package X generates more heat around the | ab

The combined approadooks at eye tracking as a psycpbysiological masure, and
both interest and emotion as two different classes of subjective mealsur@ddition the
approach utilizegexperimental design of the stimuli, rather than simply presenting two stimuli
and | ooking for an o0effectéb.

The approach and the empal resultdead to suggestionthat should be vieweds the
start of research efforts rather than as hard and fast rules:

1. Emotions and eye tracking, traditionally used independently and without the benefits
of experimental design, provide information ttlsametimes is not easy to interpret or
make actionable.

2. Experimental design provides better, more actionable information. The rules enable the
desigrer to consider different options for a package, doing so in a knowleased
way. Experimental design prioles improved understanding of the general consumer
mind, highlighting the differences between the demographic groups and empowering
the designer with actionable attitudinal segmentation. It gives input for the rough first
iteration in the package designased on the general directions of understanding the
consumer mind.

3. The analysis of emotions connected with package designs give a sense of how the
consumer feels about the viewing experience. The approach provides some insights
into associated emotions tiie consumers. The emotion data might help the astute
designer looking to create an emotional link between the package and consumer or
create a proper emotional context stimulating purchase decision.

4. Eye tracking data of the systematically varied packageserates insights into
consumersd gaze patterns puniogv thedpaakapes,t h e i
helping to select right locations of the features as well as adjust font size, colors, etc. to
achieve marketing goalé&dditional deep insights coulde obtained through analysis
of explicit and implicit interactiongLg].
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5. Used together, experimental design, eye tracking, and multiple ratings (evaluative,
emotion selection) could generate an actionable database for particular projects. The
approachde® not provide O6gener al rul eso. Rat he
for each particular study. From the results of many of these studies there should
emerge aeven more powerful understanding of how people react to packages.

6. The approach could beéntegrated into consumeddriven innovation dmachiné
proposed if19-20].
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