





Figure 23. Aggregate heat map of all participants’ fixations for 100% window bacon and
pizza package scenarios. Window package is on the left and graphic package is on the
right for bacon while window package is on the top for pizza and graphic package is on

the bottom.
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Bacon

Figure 24. Aggregate heat map of all participants’ fixations for 125% window bacon and
pizza package scenarios. Window package is on the left and graphic package is on the
right for bacon while window package is on the top for pizza and graphic package is on

the bottom.

55



Figure 25. Example scan path of random participant for 100% window package pasta

scenario. Orange dots represent fixations while orange lines represent saccades. In this

case, it appears that the participant had more fixations on the graphic package (right).
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A two-factor (window type and product type) repeated-measures ANOVA on
total fixation duration (TFD) revealed no significant differences among window type
packages [F(2,11)=1.84, p > 0.05] (Table 4). Strong significance was seen between
product types [F(3,11)=40.6, p < 0.05]. This could be due to different stimuli package’
shapes, sizes and color schemes used between product categories.

Pairwise #-tests were performed between window and graphic packages (Table 5).
The package type with the 75% window had a significantly lower duration time (p value
=0.03, p < 0.05) than the graphic package for the bacon product. Bacon was presented in
its unprepared form through windowed packaging. Bacon graphics showcased prepared
form of the product. One reason the graphic bacon package had longer fixation duration
could be that consumers were more interested in seeing how the product looked prepared
rather than unprepared. Significant differences were not seen among other types. Overall,
window type did not have a significant effect of participants’ fixation duration. However,
product graphic presence in the case of the 75% window package did have a significant
effect on participants’ fixation duration. Significance seen here may not be meaningful as
time deviations are in milliseconds. Figures 26, 27 and 28 chart TFD information for each

scenario relating to package and product type.
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Table 4. TFD ANOVA table between window packages (columns) and products

(sample).

ANOVA

TFD

Source of

Variation SS df MS F P-value F crit
Sample 61.4196990 3 20.47323302 40.62012099 4.5691E-23  2.6261469
Columns 1.85850555 2 0.929252778 1.843693188 0.15951028 3.0172018
Interaction  5.85423148 6 0.975705247 1.93585767 0.07378962  2.1201661
Within 211.687155 420 0.504017037

Total 280.819591 431
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Table 5. TFD t-test table of p-values between graphic and window packages.

TFD t-test P values

Pasta
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.777285 0.552231 0.120996
Donuts
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.325599 0.155794 0.852403
Bacon
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.030073 0.100565 0.104719
Pizza
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.370222 0.205919 0.293599
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Figure 26.

Total fixation duration time averages between product and package types for

75% window package scenarios.
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Figure 27. Total fixation duration time averages between product and package types for

100% window scenarios.
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125% Window Package Scenario - TFD
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Figure 28. Total fixation duration time averages between product and package types for

125% window screnarios.
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A two-factor (window type and product type) repeated-measures ANOVA on

time to first fixation (TTFF) revealed no significant differences among window type

packages [F(2,11)=0.14, p > 0.05] (Table 6). Strong significance was seen between

product types [F(3,11)=12.8, p < 0.05]. This could be due to different stimuli package’

shapes, sizes and color schemes used between product categories.

Pairwise #-tests were performed between window and graphic packages for each

product showing no significant differences (p > 0.05). These results can be seen in Table

7. Overall, window size and presence did not have a significant effect on participants’

TTFF. Figures 29, 30 and 31 chart TTFF information for each scenario relating to

package and product type.

Table 6. TTFF ANOVA table between window packages (columns) and products

(sample).

ANOVA

TTFF

Source of

Variation SS df MS F P-value F crit
Sample 928.6420488 3 309.5473496  12.8121650 5.0191E-08 2.62614691
Columns 6.654889352 2 3.327444676 0.13772293 0.87137940 3.01720189
Interaction  90.00251991 6 15.00041998 0.62086739 0.71364430 2.12016610
Within 10147.37841 420 24.16042478

Total 11172.67787 431
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Table 7. TTFF t-test table of p-values between graphic and window packages.

TTFF ¢-test P-values

Pasta
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.756491 0.190258 0.290907
Donuts
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.099811 0.987844 0.945284
Bacon
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.08569 0.630471 0.236016
Pizza
75% Window 100% Window 125% Window
Package Package Package
Graphic
Package 0.991476 0.56485 0.602332
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Figure 29. Time to first fixation averages between product and package types for 75%

window package environment.
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Figure 30. Time to first fixation averages between product and package types for 100%

window package environment.
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Figure 31. Time to first fixation averages between product and package types for 125%

window package environment.
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Shopping List Results and Statistics

Shopping lists were statistically analyzed and showed that window packages were
selected significantly more than graphic packages. A chi square test for independence
was performed between window and graphic packages yielding strong significance (p
value = 0.002, p < 0.05). Supporting Excel data can be seen in Table 8. Figures 32 and 33

show charted shopping list selection data.

Table 8. Chi square test for independence table between window and graphic packages.

Package Type | Distribution | Product Type

Donuts Pasta Bacon Pizza
Window Observed 109 102 112 89
Graphic Observed 21 28 18 41
Window Expected 103 103 103 103
Graphic Expected 27 27 27 27

p-value = 0.002113386
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A chi square statistical analysis was performed between all window packages and
products yielding no significant differences (p value = 0.99, p > 0.05). Supporting Excel
data can be seen in Table 9. Overall, window packages were selected frequently more

than graphic packages across all product categories and window scenarios.

Table 9. Chi square test for independence between window packages.

Window Type | Distribution | Product Type
Donuts Pasta Bacon Pizza

100% Observed 37 34 39 32
125% Observed 33 36 37 29
75% Observed 39 32 36 28
100% Expected 37.5679611 | 35.1553398 | 38.6019417 | 30.6747572
125% Expected 35.7160194 | 33.4223301 | 36.6990291 | 29.1626213
75% Expected 35.7160194 | 33.4223301 | 36.6990291 | 29.1626213

p-value = 0.987827043

67



# of Participants

Product Selection Based on Window

Presence and Type

Donuts

Product and Packaging Type

“100% Window Package
©125% Window Package
75% Window Package

Window

Pasta Bacon Pizza

Figure 32. Shopping list selection results for product and package types.
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Figure 33. Shopping list selection results for product and package types between window

and graphic packages.
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Survey Results and Statistics

A short survey containing a modified Witmer-Singer Presence Questionaire 2.0
(Table 10), demographical and packaging preference questions was proctored to all
subjects of the study. The average age range of participants was 25-34 with an estimated
overall range of 18-74 (Figure 34). Survey results showed that 81 males and 49 females
participated in the study. When asked which type of product representation participants
preferred (graphic or actual product/window) on packaging, 91 participants stated actual
product, 2 stated graphic, and 31 stated that it depended on the product (Figure 35).

Witmer-Singer Presence Questionaire results were analyzed by tailing the
Madathil and Greenstein’s analytical approach. Mean responses of question subscales
were compared to find associative differences. Significant differences were not apparent
across any window display scenarios (75%, 100% and 125%). A slight increasing trend
in Interface Quality questions was seen across all scenarios. However, this trend may not
be meaningful, as point deviations between scenarios did not exceed 0.1 of a point.
Overall results showed that on average, participants ranked each subscale above neutral
towards positive agreement. Modal participant responses showed that the eye tracking
glasses did not hinder participants from performing their tasks, that the eye tracking
glasses were comfortable, and that participants understood what they were expected to do

during the experiment (Table 11).
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Table 10. Mean responses to the modified Witmer-Singer Presence Questionaire 2.0,

marked on a 5-point Likert scale with 1 indicating the most negative agreement and 5

indicating the most positive agreement to the given question when in the presence of 75%

window package, 100% window package, or 125% window package environments.

75% Window  100% Window  125% Window
Package Package Package
# Question Environment Environment Environment
Involvement
My interactions with the grocery store felt
1 natural. 3.8 3.8 3.6
From the entrance, I was able to visually survey
7 and search the environment. 3.7 3.9 4
group means (means of means) 3.75 3.85 3.8
Immersion
2 I felt immersed in the grocery store. 33 3.5 33
5 I felt like I was in an experiment. 2.9 3 3.1
It was easy to make a purchase selection from the
10 store. 3.9 4 4
11 The store felt like a real grocery store. 33 3.4 3.2
group means (means of means) 3.35 3.475 3.4
Sensory Fidelity
My experience shopping was consistent with my
6 real-world experience. 3.6 3.7 3.5
8 I was able to examine objects closely. 4 4.1 4
I was able to examine objects from multiple
9 viewpoints. 39 3.5 3.9
group means (means of means) 3.8 3.8 3.8
Interface Quality
I was able to quickly locate the products I was
3 interested in purchasing. 3.8 3.9 3.8
I was constantly aware of the eye-tracking device
4 and the sensors. 3.2 33 3.6
group means (means of means) 3.5 3.6 3.7
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Table 11. Modal responses to subjective post-experiment questions, marked on a 5-
point Likert scale with 1 indicating the most negative agreement and 5 indicating the

most positive agreement.

# Question Mode

1 The glasses were comfortable 4

2 The glasses hindered by ability to perform tasks 4

3 T understood what was expected of me in the experiment 4
Participant Ages

40

35

30

25

20

15 -

5 -

0 - - - - - ———

18-24 25-34 35-44 45-54 55-64 65-74 75+
Age Range

# of Participants

Figure 34. Age ranges of all participants.
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Preference for Actual Product Display vs.
Graphical Display of Product

& Actual product
2, 2% ~ Graphic

1t depends on the product

Figure 35. Participant preferences for type of product representation on packaging. This

was a voluntary question that six participants opted out of answering.
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CHAPTER FIVE
CONCLUSION

Research presented compared four products packaged in four unique structures
varying by the amount of product visibility showing. The results indicate that subjects
chose to select packages that showed at least some product significantly more than
packages that displayed product through the usage of graphics. Significance in eye
tracking data was only found for the 75% window package in TFD versus the graphic
control package for bacon. While the 75% window package had lower fixation duration,
it was still selected by participants more frequently than the graphic package. The
significant difference found in TFD eye tracking data may not be meaningful because the
fixation duration deviations were in milliseconds. Also, graphical display of prepared
products may have influenced attention and evocation of emotional/sensory response,
increasing dwell time. Package window size was not a significant influence in product
selection or visual attention.

Eye tracking results did not correspond with shopping list and survey results. The
eye tracking data did provide evidence that participants considered both styles of
packaging, window and graphical product representation. Reasoning for insignificant
differences in eye tracking data between package styles could be due to participants being
asked not to touch the products during the experiments. Removing a product from its
initial area of analysis would have disrupted eye tracking data recording. However, if a
participant had picked a product off the shelf, their amount of attention given to the

product could have changed.
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Survey results showed that out of 130 participants, 73% of them preferred to see
actual product when possible with 25% stating they preferred either windows or graphics
depending on the product and 2% preferring only graphical representations of products.
This could lead one to reason that unprepared products may not be as appealing as
prepared products visibly showing through appropriate packaging.

Overall, these findings concur with previous grilling tool research (Hurley et. al.,
2012) suggesting that windowed packages are preferred over packages with graphical
representations. Even though most eye tracking analysis showed no significant
differences for package or window type, participants were ultimately more inclined to
choose window style packages when given the option between graphic and window

packages.
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CHAPTER SIX
RECOMMENDATIONS

It is recommended that this study be repeated for product categories other than the
ones tested here. Comparison of equal products packaged in different materials may lead
to interesting results. Testing attention to eco-friendly packages could be done. For
example, plastic clamshell design versus recyclable paperboard carton design may yield
interesting results. The usage of different materials may be found to influence visual
attention in these cases.

Testing different demographics for particular products could also be done.
Attentional analysis of windowed packaging directed towards a particular gender could
produce beneficial gender specific results.

It is recommended that packaging designers design their packages to show
product in pasta, snacks, prepared frozen meals and refrigerated meats categories when
possible. Extended research could be done on each of these categories as only one

product was tested per category.
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Appendix A

Mintel Global New Products Database Research for Pasta

Package Package Package
Length Height Width
Pasta (mm) (mm) (mm)
Barilla Tubini 123 186 49
Barilla Farfalle 122 184 71
Barilla Piccolini Mini
Fusilli 121 185 71
Grandessa Trucioli 143 274 64
Reggano Farfalle 126 181 76
Essential Everyday
Farfalle 126 184 75
Mantia's Italiano Rotini 130 185 64
Mantia's Italiano Elbow
Macaroni 129 185 46
Paul Sorino foods Penne
rigate 130 200 50
Mueller's Penne 130 180 45
Wegmans Italian Classics
Orzo 105 180 43
Bella Italia Orzo 100 145 45
notta pasta Rice Linguine 125 175 50
Ronzoni Trio Italiano 145 205 60
Ronzoni Rotelle 145 205 60
Ronzoni Elbows 120 175 60
Weis Classic Pasta ditalini 130 185 65
Bella Famiglia Penne Lisce 132 205 65
Great Value Radiatore 128 185 62
130 185 60 Modes
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Window Window
Length Height
Pasta (mm) (mm)
Barilla Tubini 70 35
Barilla Farfalle 40 25
Barilla Piccolini Mini
Fusilli 78 26
Grandessa Trucioli 93 60
Reggano Farfalle 80 35
Essential Everyday
Farfalle 90 28
Mantia's Italiano Rotini 65 40
Mantia's Italiano Elbow
Macaroni 60 38
Paul Sorino foods Penne
rigate 75 40
Mueller's Penne 75 25
Wegmans Italian Classics
Orzo 74 43
Bella Italia Orzo 28 58
notta pasta Rice Linguine 70 20
Ronzoni Trio Italiano 75 55
Ronzoni Rotelle 75 55
Ronzoni Elbows 75 40
Weis Classic Pasta ditalini 83 33
Bella Famiglia Penne Lisce 50 85
Great Value Radiatore 40 60
75 40 Modes
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Mintel Global New Products Database Research for Donuts

Appendix B

Package Package Package
Length Height Width
Powdered Donuts (mm) (mm) (mm)
Entenmann's
Powdered Donuts 150 205 70
Hill Country Fare
Powdered Sugar
Donuts 150 220 65
Bunny Mini
Donuts 138 200 n/a
Select 7
Powdered Mini
Donuts 150 180 n/a
Hostess Donettes
Powdered Mini
Donuts 150 205 70
Blue Bird
Powdered Donuts 151 185 n/a
Krispy Kreme
Krispy Juniors 152 215 n/a
Mighty-O Donuts
Cocoloco Minis 120 210 n/a
Softees Frosted
Donuts 151 260 n/a
Dolly Donut Gems 148 223 n/a
Mrs Bairds Grab
N' Go Favorites
Powdered Sugar
Donuts 153 201 n/a
150 205 70 Modes
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Window Window
Length Height
Powdered Donuts (mm) (mm)
Entenmann's
Powdered Donuts 75 42
Hill Country Fare
Powdered Sugar
Donuts 100 72
Bunny Mini
Donuts 78 40
Select 7
Powdered Mini
Donuts 100 75
Hostess Donettes
Powdered Mini
Donuts 80 45
Blue Bird
Powdered Donuts 100 72
Krispy Kreme
Krispy Juniors 95 85
Mighty-O Donuts
Cocoloco Minis 73 78
Softees Frosted
Donuts 75 70
Dolly Donut Gems 65 40
Mrs Bairds Grab
N' Go Favorites
Powdered Sugar
Donuts 80 40
100 40 Modes
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Appendix C

Mintel Global New Products Database Research for Bacon

Package Package Package
Length Height Width
Bacon (mm) (mm) (mm)
Coleman Natural Uncured
Hickory Smoked Bacon 270 155 65
Jamestown Brand Bacon 265 155 16
DAK Premium Bacon 265 150 72
Sugardale Deluxe
Restaurant Hickory
Smoked Bacon 425 270 70
Ole Carolina Sliced Bacon 262 151 18
Bar-S Thick Sliced Bacon 265 145 22
Holmes Smokehouse
Hickory Smoked Bacon 265 150 20
Chuck Wagon Sliced Bacon 265 153 15
Always Save Sliced Bacon 265 152 20
Bryan Foods Sweet Hickory
Smoked Bacon 263 151 15
Oscar Mayer Turkey Bacon 265 165 70
Branding Iron Hardwood
Smoked Bacon 268 150 15
Zeigler Premium Bacon 270 150 18
Farmington Sliced Bacon 265 155 20
Gwaltney Cured and
Smoked Beef Bacon 267 153 16
Cottage Brand Sliced Bacon 266 141 15
Corn King Bacon 264 151 18
Niman Ranch Uncured
Maple Bacon 264 125 18
Gwaltney Hardwood
Smoked Premium Sliced
Bacon 267 153 16
265 150 18 Modes
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Window Window
Length Height
Bacon (mm) (mm)
Coleman Natural Uncured
Hickory Smoked Bacon 150 55
Jamestown Brand Bacon 135 50
DAK Premium Bacon 135 50
Sugardale Deluxe
Restaurant Hickory
Smoked Bacon 310 155
Ole Carolina Sliced Bacon 130 44
Bar-S Thick Sliced Bacon 150 42
Holmes Smokehouse
Hickory Smoked Bacon 215 70
Chuck Wagon Sliced Bacon 125 40
Always Save Sliced Bacon 125 42
Bryan Foods Sweet Hickory
Smoked Bacon 185 45
Oscar Mayer Turkey Bacon 210 65
Branding Iron Hardwood
Smoked Bacon 190 40
Zeigler Premium Bacon 155 55
Farmington Sliced Bacon 125 40
Gwaltney Cured and
Smoked Beef Bacon 130 45
Cottage Brand Sliced Bacon 110 45
Corn King Bacon 118 32
Niman Ranch Uncured
Maple Bacon 140 85
Gwaltney Hardwood
Smoked Premium Sliced
Bacon 130 45
130 45 Modes
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Mintel Global New Products Database Research for Pizza

Appendix D

Package Package Package
Length Height Width
Pizza (mm) (mm) (mm)
DiGiorno Supreme Pizza 305 305 35
Freschetta Signature
Peperroni Pizza 310 310 36
Hannaford Deli Style
Pepperoni 420 420 43
Supervalu Take & Bake 368 360 34
DiGiorno Italian Style
Favorites Meetball Marinara 305 305 35
Mama Cozzi's Pizza Ultimate
Meat Pizza 320 320 43
Marketside Pepperoni Pizza 320 320 43
Artisan Fresh Take N' Bake
Pepperoni Pizza 430 430 38
Kroger Wholesome@Home
Meals Italian Sausage and
Peppers Flatbread 246 245 40
Mama Cozzi's Pizza Kitchen
Five Cheese Pizza 420 420 41
QT Take and Bake Pepperoni
Pizza 350 350 40
Marketside Colossal Combo
Pepperoni & Ultimate Meat
Pizza 490 405 n/a
Wholesome @ Home Meals
in Minutes Half Cheese &
Half Pepperoni Pizza 375 370 45
DiGiorno Rising Crust Buffalo
Style Chicken Pizza 305 305 35
Against the Grain Gourmet
Nut-Free Pesto Pizza 303 303 34
305 305 35 Modes
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Window | Window Window
Radius Height Length Window
Pizza (mm) (mm) (mm) Shape
DiGiorno Supreme Pizza n/a 60 45 triangle
Freschetta Signature
Peperroni Pizza n/a 60 45 triangle
Hannaford Deli Style
Pepperoni 183 n/a n/a 2/5 circle
Supervalu Take & Bake n/a 270 150 rectangle
DiGiorno Italian Style
Favorites Meetball Marinara n/a 60 45 triangle
Mama Cozzi's Pizza Ultimate
Meat Pizza 116 n/a n/a 2/5 circle
Marketside Pepperoni Pizza 117.5 n/a n/a 3/4 circle
Artisan Fresh Take N' Bake
Pepperoni Pizza 125 n/a n/a 3/4 circle
Kroger Wholesome@Home
Meals Italian Sausage and
Peppers Flatbread 67.5 n/a n/a 1/4 circle
Mama Cozzi's Pizza Kitchen
Five Cheese Pizza 116 n/a n/a 2/5 circle
QT Take and Bake Pepperoni
Pizza n/a 225 180 rectangle
Marketside Colossal Combo
Pepperoni & Ultimate Meat
Pizza n/a 370 240 rectangle
Wholesome @ Home Meals
in Minutes Half Cheese &
Half Pepperoni Pizza 146 n/a n/a 7/12 circle
DiGiorno Rising Crust Buffalo
Style Chicken Pizza n/a 60 45 triangle
Against the Grain Gourmet
Nut-Free Pesto Pizza n/a 95 105 rectangle
116 n/a n/a 2/5 Circle Modes
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