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TRIANGLES IN PACKAGING DESIGN

Abstract

A study was conducted to investigate the factors that influence the visual search
for bottles displaying a triangular label whose orientation differs from that of
background distractors, using shampoo bottles as stimuli. In Experiments 1 and 2, the
participants were asked to find a bottle having a triangular label in a different
orientation from the others displayed. The results consistently demonstrated that
searching for a trapezoidal-shaped bottle with a downward-pointing triangular label
was faster than searching for the same bottle with an upward-pointing triangular label
instead. In Experiment 3, participants rated the valence and bottle-label congruency
for all of the packaging exemplars used in Experiments 1 and 2. The results revealed
that the participants rated a downward-pointing triangular-shaped label to be more
incongruent with trapezoidal-shaped bottles than an upward-pointing label. Our
findings reveal that the downward-pointing triangle superiority (DPTS) effect elicited
by the triangular-shaped label is also influenced by the silhouette of the bottle as a
reference frame. Such results have direct implications for packaging design.
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Introduction

Purchasing decisions are often influenced by the interaction between attention,
working memory, and preferences (e.g., Orquin & Loose, 2013). As such, capturing
the consumers’ attention in-store (or increasingly online) might increase the likelihood
of the products being purchased (Pieters & Warlop, 1999; Pieters, Warlop, & Wedel,
2002; Spence, 2016; Towal, Mormann, & Koch, 2013). Given that consumers
typically spend very little time when making their purchasing decisions (Zbib,
Wooldridge, Ahmed, & Benlian, 2010), simple striking visual features, such as the
design elements of product packaging, might well be expected to play a crucial role in
this type of rapid decision-making (Clement, Kristensen, & Grenhaug, 2013;
Simmonds & Spence, 2017; Wang, 2013). As an integral part of the processes of
purchase and consumption, product packaging has become an important marketing
tool (Grundey, 2010; Selame & Koukos, 2002). Packaging is often designed to appeal
visually to attract the attention of the consumer. Successful packaging increases the
hedonic value of the products, and/or supports brand positioning (Chitturi,
Raghunathan, & Mahajan, 2008; Creusen & Schoormans, 2005; Orth & Malkewitz,
2008; Pieters, Wedel, & Batra, 2010; Stoll, Baecke, & Kenning, 2008).

Recently, a series of laboratory studies have demonstrated that people find a wine
bottle with a downward-pointing triangle on its label more rapidly than when
searching for an identical bottle with an upward-pointing triangle instead (Zhao,
Huang, Spence, & Wan, 2017; Zhao, Spence, & Wan, 2016). Such an effect for wine

labels is based on laboratory-based research on the visual search for simple geometric
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shapes showing that the search for a downward-pointing triangle among
upward-pointing distractor triangles is faster than vice versa (Larson, Aronoff, &
Stearns, 2007). This is known as the downward-pointing triangle superiority (DPTS)
effect (Shen, Wan, Mu, & Spence, 2015).

The emergence of the DPTS effect for simple geometric shapes might be
attributed to the threat-related information conveyed by a downward-pointing triangle,
presumably because it resembles an angry face with muscles and eyes pulling down to
form a ‘““V’’ shape (Larson, Aronoff, & Steuer, 2012; Salgado-Montejo, Salgado,
Alvarado, & Spence, 2017). If downward-pointing triangles were to elicit the
processing of threat-related information (Larson, Aronoff, Sarinopoulos, & Zhu,
2009), then it should come as no surprise to find that downward-pointing triangles
capture visual attention more readily than neutral stimuli such as upward-pointing
triangles (Larson et al., 2007, 2012; Watson, Blagrove, Evans, & Moore, 2012).
However, this threat-related explanation of the DPTS effect may not easily be used to
account for the results documented with non-threatening images of triangular-shaped
foods and pizza packaging (Shen et al., 2015) or wine bottles (Zhao et al., 2016, 2017).
Moreover, Velasco and colleagues (2015) also found that participants preferred the
triangular-shaped label shown on a wine label to point downward. Alternatively, the
DPTS effect might also be explained by the possibility that downward-pointing
triangles have certain perceptual features, such as a lack of stability (Shen et al., 2015),
or perhaps being incongruent with the surrounding frame (Zhao et al., 2017). For

example, a wine bottle often has an upward-pointing silhouette due to the smaller
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width of its neck than of its body, so placing a downward-pointing triangular-shaped
label on a wine bottle might be analogous to presenting an element in an orientation
differing from that of the reference frame (see Kunde & Hoffman, 2000; May & Li,
2009). Considering that searching for an oriented feature is influenced by the
surrounding frame (see Marendaz, 1998, for a review), it would seem reasonable to
expect that the DPTS effect elicited by the orientation of the triangular-shaped label
would be diminished, or even eliminated, if the contour of packaging happens not to
have an upward-pointing form.

In order to test this possibility, we examined the DPTS effects with
triangular-shaped labels attached to product packaging with more varied shapes. We
chose shampoo bottles as our experimental stimuli, given that shampoo is often
packaged in plastic bottles whose design elements include (1) the size, shape, colour,
and material (feel) of the bottle, (2) the type and location of the bottle cap, and (3)
distinctive label(s). In our observation, the downward-pointing triangular shapes have
been used for packaging of personal care products, such as the “Perfectslim” product
line of L’Oreal (see Figure 1 for illustrations of these popular commercial products).
The silhouette of a bottle can help consumers recognize product category (Arboleda &
Arce-Lopera, 2015), and the design of shampoo bottles is also associated with a

distinctive brand identity (Zaichkowsky, 2010).
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In order to create congruence or incongruence between the label and bottle
silhouette, three different types of bottle silhouettes were chosen for study (see Figure
2 for illustrations of our experimental stimuli), including an inverted
trapezoidal-shaped bottle which has a downward-pointing V form in its contour (i.e.,
the bottom was 23.5% narrower than the top), a trapezoidal-shaped bottle with an
upward-pointing V form in its contour (i.e., the top was 23.5% narrower than the
bottom), and a rectangular-shaped bottle in which the top and bottom were of the

same widths. The latter included as a baseline control condition.

If the influence of a triangular element on visual search for bottles is solely
attributable to its own orientation, then one would expect to observe significant DPTS
effects for all three bottle silhouettes. Alternatively, however, it is also possible that
bottle silhouette moderates the DPTS effect elicited by triangular labels, and it might
be that the incongruence between the orientation of label and bottle silhouette plays a
more important role than the orientation of label itself. If this were to be true, one
would expect to observe a significant DPTS effect with the trapezoidal-shaped bottle,
presumably due to the incongruence between a downward-pointing label and bottle
silhouette). Moreover, one would also expect to observe a reversed DPTS effect with
the inverted trapezoidal-shaped bottle due to the incongruence between an

upward-pointing label and the bottle silhouette), and no significant difference between
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two types of labels for rectangular-shaped bottles.

Experiment 1
Methods

Participants

Sixty participants (mean age = 20.98 £ 2.08 years; 31 females) from mainland
China took part in the present study. They were randomly divided into three groups,
with the constraint that each group had approximately equal numbers of males and
females. Therefore, we used the same sample size for each group (N = 20) as in Zhao

et al.’s (2016) previous study.

In this and the following experiments, all of the participants reported that they
were right-handed, that they had normal or corrected-to-normal vision (including
normal colour vision). The present research was approved by the ethics committee of
the Psychology Department of Tsinghua University, and performed in accordance
with the ethical standards laid down in the Declaration of Helsinki. In this and the
following experiments, each participant gave their written informed consent at the

beginning of the study, and was monetarily compensated for their time and
6
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participation.
Apparatus and stimuli

The experiment was conducted on Pentium-based computers, with 16-inch
screens set to 1024 x 768 pixels with a refresh rate of 60 Hz. The software MATLAB
2013Db installed with PsychToolbox 3.0 was used to present the stimuli and to record
the data. The participants were instructed to sit approximately 50 cm from the screen.
All of the images presented were edited via the Adobe Photoshop software.

Each display (subtending 27.65° horizontally x 27.65° vertically) consisted of 16
bottles. Each bottle (2.15° horizontally x 5.72° vertically) was placed at the centre of
each cell of an invisible 4% 4 matrix (6.57° x 6.57°) centred on the screen. As shown
in Figure 3, three different types of bottle silhouettes were used. These included an
inverted trapezoidal-shaped bottle (Bottle 1A), a trapezoidal-shaped bottle (Bottle 1B),
and a rectangular-shaped bottle in which the top and bottom were of the same width
(Bottle 1C). Each bottle had a silvery-grey flip-top cap on top of a green body (R: 140,
G: 177, B: 95), with a black triangular-shaped design element (1.09° horizontally X

0.93° vertically) pointing either downward or upward.

Design and procedure
Based on the orientation of the triangular labels, all of the displays were classified

as either oddball-present displays in which one label had a different orientation from
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the others (i.e., one downward-pointing triangle amongst fifteen upward-pointing
triangles or vice versa), or oddball-absent displays in which all of the labels pointed in
the same direction. For the oddball-present trials, we used a 2 (Label Orientation:
downward- or upward-pointing label) x 3 (Bottle Silhouette: inverted trapezoid,
trapezoid, or rectangle) mixed-design, with Label Orientation as a within-participants
factor and Bottle Silhouette being the between-participants factor. In other words,
each participant was only shown one type of bottle silhouette, and all of the bottles
within each display had the same shape. Similarly, we used an orthogonal design of
Stimulus Orientation x Bottle Silhouette mixed-design for oddball-absent trials.
However, we only focused on the oddball-present trials in the data analyses.

After finishing a practice block consisting of 20 trials, each participant completed
4 blocks of 64 trials each. Within each block, equal numbers of oddball-present and
oddball-absent trials of different types were mixed and presented in a random order.
At the beginning of each trail, a blank screen with a centred fixation (subtending 0.73°
horizontally % 0.73° vertically) was presented for 800 ms, followed by a search
display which was presented until the participant responded. The participants were
instructed to press one of two keys on the keyboard as rapidly and accurately as
possible, in order to indicate whether all the bottles on each display were the same or
not. The intertrial interval was set at 2 s, and a beep sound was played over the
participant’s headphones to alert them of any incorrect response.

Results
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Overall, the participants were highly accurate (Macc = 95.5%, SDacc= 3.1%) in
their responses. We excluded those trials in which the RTs were shorter than 150 ms
or longer than two standard deviations beyond the group mean from the following
data analyses, resulting in 4.0% of the data being discarded. Mean accuracy and RTs
calculated based on correct trials in each condition of oddball-present trials are also
shown in Figure 3.

The 2 (Label Orientation: downward- or upward-pointing) x 3 (Bottle Silhouette:
inverted trapezoid, trapezoid, or rectangle) mixed-design Analyses of Variance
(ANOVAs) were performed on the RT and accuracy data from the oddball-present
trials. The results revealed a significant main effect of Label Orientation on the
accuracy data, F(1, 57) = 7.20, p = 0.01, n,> = 0.11, suggesting that searching for a
downward-pointing triangular label was less accurate overall (Macc = 91.9%, SDacc =
6.0%) than searching for an upward-pointing triangular label (MrT= 93.6%, SDrT =
5.1%). The results also revealed a significant interaction term on the RTs, F(2, 57) =
4.22, p=0.02, np> = 0.13. None of other main or interaction effects was significant on
the RT or accuracy data, all F's < 1.89, ps > 0.16.

In order to interpret the interaction term on the RTs, pairwise comparisons were
performed for each type of bottle silhouette. As for Bottle 1B, searching for a
downward-pointing triangular label (Mrr = 1742 ms, SDrr = 231 ms) was faster than
searching for an upward-pointing triangular label (Mrt = 1803 ms, SDrt = 206 ms),
t(19)=2.42, p = 0.03, Cohen’s d = 0.55, indicating a significant DPTS effect of 61 ms.

By contrast, the RTs of searching for the downward- and upward-pointing targets
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were comparable for Bottle 1A or Bottle 1C, both 7s < 1.51, ps > 0.14. Analogous
analyses on the accuracy data revealed that searching for a downward-pointing
triangular target (Mace = 90.5%, SDacc = 6.2%) was less accurate than searching for an
upward-pointing triangular target (Macc = 93.2%, SDacc = 6.1%) for Bottle 1A, #19) =
2.22, p =.04, Cohen’s d = 0.51, suggesting a reversed DPTS pattern; whereas no such
effect was significant for Bottles 1B and 1C, both #s < 1.60, ps > 0.12.
Discussion

In summary, the results of Experiment 1 revealed a significant DPTS effect in
participants’ visual search for a trapezoidal-shaped shampoo bottle having a
triangular-shaped label whose orientation was different from the rest of the display
items. Considering such a bottle also has an upward-pointing (inverted V) form in its
contour, this result is consistent with Zhao et al.’s (2016, 2017) recent findings with
wine bottles. By contrast, a trend towards a reversed DPTS effect was observed in the
accuracy data for the inverted trapezoidal-shaped bottle. Considering that the inverted
trapezoidal-shaped bottle has a downward-pointing V form in its contour, the higher
accuracy rates documented for an upward-pointing triangular label for such a bottle
might be also interpreted by the incongruence in orientation of bottle silhouette and
label, whereas the absence of a reversed DPTS effect in the RTs for the inverted
trapezoidal-shaped bottle may be due to a speed-accuracy trade-off in the data.
Moreover, no DPTS or reversed DPTS effect was observed with the bottle having a
rectangular shape.

Collectively, these results are in line with the prediction of the account that the

10
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incongruence between the orientation of label and bottle silhouette influences the
participants’ visual search, thus suggesting that bottle silhouette might function as a
reference frame to constraint the DPTS effect elicited by the triangular label. However,
it should be noted that it is not unusual for personal care products to have their
flip-top caps on the bottom of the packaging to facilitate dispensing. Therefore, in the
next experiment, we further tested the DPTS effect with bottles having the same
design as those in Experiment 1 but with their caps on the bottom in Experiment 2.
Experiment 2
Methods

Sixty new participants (mean age = 20.88 + 1.98 years; 30 females) took part in
Experiment 2, none of whom had taken part in the previous experiment. Once again,
the participants were randomly divided into three groups. All aspects of the present
study were the same as those in Experiment 1 except for the stimuli being used. As
shown in Figure 4, we presented Bottles 2A-C which had the same design as Bottles

1A-C, respectively, but with the silver flip-top caps now on the bottom.

Results
Overall, the participants were highly accurate (Macc = 94.9%, SDacc= 4.1%) in
their responses. We excluded RTs shorter than 150 ms or longer than two standard

deviations beyond the group mean from our data analyses, resulting in the discarding
11



TRIANGLES IN PACKAGING DESIGN

of 3.9% of the data. Mean accuracy and RTs for correct trials in each condition of
oddball-present trials are shown in Figure 4.

The Label Orientation x Bottle Silhouette ANOVAs on the oddball-present trials
revealed a marginally significant main effect of Label Orientation on the RTs, F(1, 57)
=3.71, p = 0.059, % = 0.06, but it was qualified by a significant interaction term on
the RTs, F(2, 57) = 6.85, p < 0.01, np? = 0.19. Such an interaction term was also
significant for the accuracy data, F(2, 57) = 5.98, p < 0.01, np> = 0.17, whereas none
of other effects was significant, all Fs < 1.72, ps > 0.19. Pairwise comparisons
revealed a significant DPTS effect of 72 ms for Bottle 2B, as searching for a
downward-pointing triangular label (Mrt = 1574 ms, SDrr = 412 ms) was faster than
for an upward-pointing one (Mrr= 1646 ms, SDrt = 404 ms), #(19) = 3.23, p < 0.01,
Cohen’s d = 0.72. By contrast, the RTs of searching for the downward- and
upward-pointing targets were comparable for Bottle 2A and Bottle 2C, both s < 1.25,
ps > 0.22. Analogous analyses on the accuracy data revealed that searching for a
downward-pointing triangular label (Mace = 88.1%, SDacc = 9.2%) was less accurate
than for an upward-pointing one (Macc= 91.0%, SDacc = 7.8%) for Bottle 2A, #(19) =
3.01, p < 0.01, Cohen’s d = 0.70. Similarly, searching for a downward-pointing
triangular label was slightly more accurate (Macc = 93.9%, SDacc = 6.2%) than for an
upward-pointing one (Macc = 91.8%, SDace = 7.5%) for Bottle 2C, #(19) = 1.93, p =
0.069, Cohen’s d = 0.44. By contrast, no such effect was significant for Bottle 2B,
#(19)=1.48, p=0.16.

Next, the data from Experiments 1 and 2 were combined, and 2 (Label

12
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Orientation: downward- or upward-pointing) x 3 (Bottle Silhouette: inverted
trapezoid, trapezoid, or rectangle) x 2 (Cap Location: top or bottom) mixed-design
ANOVAs were performed on the RT and accuracy data of the oddball-present trials.
Label Orientation was treated as a within-participants factor, whereas Bottle
Silhouette and Cap Location were treated as between-participants factors. The main
effect of Label Orientation was significant for the accuracy data, F(1, 114) =8.07, p =
0.005, ny*> = 0.07, and marginally significant for the RT data, F(1, 114) = 3.44, p =
0.07, np? = 0.03. However, both of these main effects were qualified by a significant
Label Orientation x Bottle Silhouette interaction, RTs: F(2, 114) = 10.52, p < 0.001,
Mp> = 0.16, and accuracy: F(2, 114) =3.98, p = 0.02, np> = 0.07. None of other main or
interaction effects was significant, all Fs <2.44, ps > 0.09.

Pairwise comparisons on the combined data of Experiments 1 and 2 revealed that
searching for a downward-pointing triangular label (Mgt = 1658, SDrt = 340 ms) was
faster than for an upward-pointing one (Mrr = 1725, SDrr = 326 ms) for the
trapezoidal-shaped bottles, #39) = 4.00, p < 0.001, Cohen’s d = 0.64, indicative of a
significant DPTS effect of 67 ms. As for the inverted trapezoidal-shaped bottles,
searching for a downward-pointing triangular label was slightly slower (Mrr = 1713,
SDrr =291 ms) and less accurate (Macc = 89.3%, SDacc = 7.8%) than searching for an
upward-pointing label (Mrr= 1686 ms, SDrt = 306 ms, Macc= 92.1%, SDacc = 7.0%),
RTs: #39) = 1.97, p = 0.056, Cohen’s d = 0.32, accuracy: #39) = 3.66, p = 0.001,
Cohen’s d = 0.59. As for the rectangular-shaped bottles, searching for the downward-

and upward-pointing targets were comparable in terms of both RTs and accuracy, both
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ts <0.54, ps > 0.59.
Discussion

Once again, the results of Experiment 2 revealed a significant DPTS effect for the
_ bottle, consistent with our observation with _
- in Experiment 1. We also observed a reversed DPTS trend in the accuracy data

of the inverted trapezoidal-shaped bottle, whereas no DPTS effect was observed with

_. These results are also consistent with what we found
s the invered eapezoidaland retangula-shaped botes in Expeiment 1. Wher

the data of Experiments 1 and 2 were combined, we even found a reversed DPTS
trend in the RT data of the inverted trapezoidal-shaped bottles. Collectively, these
results would therefore appear to suggest that bottle silhouette moderates the DPTS
effect elicited by the triangular label, by functioning as a reference frame (e.g.,
Marendaz, 1998). The incongruence between the bottle contour and the orientation of
the label might be a key factor to influence the participants’ visual search.

When we analyzed the combined the data from Experiments 1 and 2, neither the
main effect of Cap Location nor its interactions with any other factor was significant.
Collectively, these results would therefore appear to suggest that simply moving the
flip-top cap from the top (as in Experiment 1) to the bottom of the packaging (as in
Experiment 2) exerted no influence on the overall RTs to detect the target or the DPTS
effect. In Experiment 3, we further examined the subjective ratings of the bottles used
in Experiments 1 and 2 in order to assess whether the participants were sensitive to

the incongruence between the bottle contour and the orientation of the label.

14
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Experiment 3

In Experiment 3, we examined the subjective ratings of the different bottles used
in Experiments 1 and 2. Specifically, we wanted to examine whether the perceived
valence of the packaging would be influenced by the orientation of the
triangular-shaped labels, bottle silhouette, and/or cap location. We also wanted to
examine whether these three features interacted to influence the perceived
incongruence of the object.
Methods

Forty new participants (mean age = 20.95 + 2.16 years; 20 females) took part in
this experiment, none of whom had taken part in either of the previous experiments.
The experiment was conducted online at www.qualtrics.com. We used a 2 (Label
Orientation: downward- or upward-pointing label) X 3 (Bottle Silhouette: inverted
trapezoid, trapezoid, or rectangle) x 2 (Cap Location: top or bottom)
within-participants design. Images of the 12 stimuli used in Experiments 1 and 2 were
presented in a random order, one at a time. The participants were asked to complete
the following rating tasks, both on 7-point scales. They first rated each image for its
emotional valence (ranging from very unpleasant to very pleasant), and then rated to
which extent a bottle and its label were congruent, with greater values indicating a
greater degree of bottle-label congruency.
Results

The mean ratings scores for each bottle are shown in Figure 5.
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Valence ratings

We first performed 2 (Label Orientation: downward- or upward-pointing) x 3
(Bottle Silhouette: inverted trapezoid, trapezoid, or rectangle) x 2 (Cap Location: top
or bottom) repeated-measure ANOVAs on the valence scores. The results revealed a
significant main effect of Label Orientation, F(1, 39) = 7.79, p = 0.008, n,> = 0.17,
thus suggesting that bottles having downward-pointing triangular-shaped labels were
considered to be less pleasant than those with labels pointing upwards (Myalence = 4.0,
SDvatence = 0.7 vs. Myatence = 4.3, SDvatence = 0.6). The results also revealed a significant
main effect of Bottle Silhouette, F(2, 78) = 18.16, p < 0.001, np,> = 0.32, but it was
qualified by a significant interaction term between Bottle Silhouette and Cap Location,
F(2,78)=17.98, p < 0.001, np> = 0.32. None of other main or interaction effects was
significant, all F's <2.67, ps > 0.11.

In order to interpret the significant interaction term between Bottle Silhouette and
Cap Location, one-way repeated-measures ANOVAs were performed for the data of
Bottles 1A, 1B, and 1C. The results revealed a significant main effect of Bottle
Silhouette, F(2, 78) = 26.47, p < 0.001, np> = 0.40. Pairwise comparisons with
Bonferroni correction revealed that Bottle 1B (Mvatence = 3.4, SDvalence = 1.0) was
considered to be less pleasant than Bottles 1A (Myatence = 4.6, SDvatence = 1.0) and 1C
(Myalence = 4.7, SDvalence = 0.8), both #s > 4.95, ps < 0.001, whereas Bottles 1A and 1C

16
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were considered as being equally pleasant, #39) = 0.92 , p > 0.99. By contrast, the
main effect of Bottle Silhouette was marginally significant for Bottles 2A, 2B, and 2C,
F(2, 78) = 2.88, p = 0.062, ny> = 0.07. Pairwise comparisons with Bonferroni
correction revealed that the difference between Bottle 2A (Myalence = 3.8, SDvalence =
0.8) and Bottle 2C (Mvalence = 4.2, SDvalence = 1.1) was marginally significant, #39) =
2.39, p = 0.066, Cohen’s d = 0.44; whereas neither of the differences between Bottle
2B (Mvatence = 4.0, SDyatence = 0.7) and the other two bottles reached significance, both
ts<1.44, ps > 0.48.

Planned pairwise comparisons revealed that Bottle 1 A with a downward-pointing
label was considered to be less pleasant than the same bottle with an upward-pointing
label (Myalence = 4.4, SDvalence = 1.3 vS. Myalence = 4.8, SDvatence = 1.0), #(39) = 2.43, p =
0.02, Cohen’s d = 0.37. A similar trend was also found for Bottle 2C (Myatence = 3.9,
SDvalence = 1.4 vs. Myalence = 4.5, SDvatence = 1.1), #(39) = 3.67, p = 0.001, Cohen’s d =
0.53, but not for any other bottles, all s < 1.15, ps > 0.25.

Congruency ratings

A Label Orientation % Bottle Silhouette x Cap Location ANOVA on the
congruency scores revealed a significant main effect of Label Orientation, F(1, 39) =
11.08, p = 0.002, np> = 0.22. This main effect was qualified by a significant interaction
between Bottle Silhouette and Label Orientation, F(2, 78) = 7.91, p = 0.001, ny> =
0.17, and a significant interaction between Cap Location and Label Orientation, F(2,
78) = 6.97, p = 0.012, np> = 0.15. The interaction term between Bottle Silhouette and
Cap Location was also significant on the congruency ratings, F(2, 78) = 11.16, p <

17
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0.001, np? = 0.22, whereas none of other effects was significant, all Fs < 0.77, ps >
0.46.

In order to interpret the significant Label Orientation x Bottle Silhouette
interaction, the data for bottles with the same silhouette were combined and one-way
repeated-measures ANOVAs were conducted. The results revealed a significant main
effect of Label Orientation for the trapezoidal-shaped bottles (Bottles 1B and 2B), F(1,
39) =24.93, p < 0.001, np> = 0.39, and the rectangular-shaped bottles (Bottle 1C and
2C), F(1, 39) = 5.24 p = 0.028, np> = 0.12. That is, compared to an upward-pointing
label, a downward-pointing triangular-shaped label was considered as being more
incongruent with the trapezoidal-shaped (Mcongruency = 3.4, SDcongruency = 0.9 vs.
Meongruency = 4.4, SDcongruency = 1.2) or rectangular-shaped (Mcongruency = 3.8, SDcongruency
= 1.0 vs. Mcongruency = 4.3, SDcongruency = 1.3) bottles. By contrast, no such effect was
found for inverted trapezoidal-shaped bottles (Mcongruency = 4.0, SDcongruency = 1.2 vs.
Meongruency = 3.7, SDcongruency = 1.2), F(1,39) = 0.88, p = 0.35.

In order to interpret the significant interaction terms between Label Orientation
and Cap Location, we combined the data for bottles with the same design in cap
location and conducted one-way repeated-measures ANOVAs. The results revealed a
significant main effect of Label Orientation for those bottles with their caps on the top,
F(1, 39) = 17.38, p < 0.001, np> = 0.31, thus suggesting that a downward-pointing
label was considered to be less congruent with these bottles than an upward-pointing
one (Mcongruency = 3.5, SDcongruency = 0.8 VS. Mcongruency = 4.4, SDcongruency = 1.1). By
contrast, no such difference was found for bottles with their caps on the bottom, F(1,
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39) =0.02, p > 0.89, thus suggesting that downward- and upward-pointing labels were
considered to be equally congruent with these bottles (Mcongruency = 3.9, SDcongruency =
1.1 vs. Mcongruency = 3.9, SDcongruency = 1.0).

Planned pairwise comparisons revealed that, compared to an upward-pointing
label, a downward-pointing label was considered to be less congruent with Bottle 1B
(Mcongruency = 2.8, SDcongruency = 1.3 VS. Mcongruency = 4.2, SDcongruency = 1.7), #(39) = 4.62,
p < 0.001, Cohen’s d = 0.75, Bottle 1C (Mcongruency = 3.7 , SDcongruency = 1.5 vs.
Meongruency = 4.5 , SDcongruency = 1.6 ), #(39) = 2.54, p = 0.015, Cohen’s d = 0.37, and
Bottle 2B (Mcongruency = 3.9, SDcongruency = 1.6 vS. Meongruency = 4.5, SDcongruency = 1.4 ),
t(39) =2.12, p =0.041, Cohen’s d = 0.33. The opposite trend was observed for Bottle
2A (Mcongruency = 3.8, SDcongruency = 1.6 vS. Mcongruency = 3.1, SDcongruency = 1.5), #(39) =
2.24, p = 0.031, Cohen’s d = 0.35, but no significant results were found for Bottle 1A
or Bottle 2C, both s < 0.80, ps > 0.43.

Discussion

In summary, two major results emerge from the analysis of Experiment 3. First, a
downward-pointing triangular-shaped label was considered to be more incongruent
with the trapezoidal-shaped bottles, whereas these bottles were not considered as
being more unpleasant when they had a downward-pointing label than when they had
an upward-pointing label. Collectively, these results revealed that the DPTS effects
documented with the trapezoidal-shaped bottles in Experiments 1 and 2, respectively,
were more likely to be due to the incongruence between bottle contour and label
orientation, rather than attributable solely to the label orientation itself.
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Second, the results of the present experiment also revealed that the participants
considered bottles having downward-pointing triangular-shaped labels more
unpleasant than those with labels pointing up overall. This result is in line with
Westerman et al.’s (2013) findings with bottles of water or vodka, but contrast with
Zhao et al.’s (2017) recent findings with bottles of wine (also see Velasco et al., 2015).
The discrepancy between these studies suggests, at least tentatively, that the
subjective ratings of the bottles with triangles might be modulated by the product
category. That being said, our results also revealed that the influence of label
orientation on the participants’ valence ratings was constrained by other design
elements, such as bottle silhouette and cap location. That is, both bottle silhouette and
cap location influenced, directly or indirectly, how pleasant the shampoo bottles
looked to the participants, and how congruent a triangular-shaped label looked to the
whole packaging.

General Discussion

In summary, two experiments and one survey study were conducted in order to
examine whether the DPTS effect would emerge when the participants had to search
for a triangular-shaped label shown on bottles with different designs. The results of
the first two experiments consistently revealed that the visual search for a
trapezoidal-shaped shampoo bottle with a downward-pointing triangle on its label was
faster than when the triangular label on the target bottle pointed upward. These results
are consistent with Zhao et al.’s (2016, 2017) earlier findings obtained with wine
bottles. By contrast, a reversed DPTS trend was actually observed in the accuracy
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data in Experiments 1 and 2, and in the RTs when the data of these two experiments
were combined. The results of our final experiment revealed that a
downward-pointing triangular-shaped label was perceived to be more incongruent
with trapezoidal-shaped bottles than an upward-pointing label. Moreover, our results
also suggest that bottle silhouette directly influences the pleasantness ratings, and
interacts with the orientation of the triangular label to influence the visual search;
whereas cap location only influences subjective ratings by interacting with other
design elements such as label orientation or bottle silhouette, but not the visual search.

In the present study, no significant effect of bottle silhouette was found on the
overall speed or accuracy of the participants’ visual search, whereas the orientation of
the triangular-shaped labels did influence the participant’s visual search performance.
This result appears to be inconsistent with previous findings of global precedence (see
Navon, 1977) in visual search, as searching for an orientation oddball was faster when
it differed in global orientation than when it differed in line orientation from the
distractors (Found & Miiller, 1997; Saarinen, 1994). One possibility here is that bottle
contour may not be a global feature, but instead, presenting one element such as a
triangular-shaped label on the front of a packaging is more analogous to placing an
object within a frame.

We did find that bottle silhouette modulated how triangular-shaped labels
influenced visual search, consistent with the orientation search literature that
searching for an oriented feature is influenced by the surrounding frame (see
Marendaz, 1998, for a review). In laboratory-based studies using simple geometric
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shapes, the emergence of the DPTS effect has been attributed to the threat-related
information conveyed by the downward-pointing triangles (Larson et al., 2007, 20009,
2012; Watson et al., 2012). However, when it comes to the usage of
downward-pointing triangles in the packaging design for non-threat-related products,
such as shampoo bottles (in the present study) or wine bottles (see Zhao et al., 2016,
2017), the results of the present study suggest that the incongruence between the
shapes of the label and bottle captures participants’ attention more readily. This result
IS analogous to presenting a target in a surrounding frame which has incongruent
shape with it (Bavelier, Deruelle, & Proksch, 2000; Van Leeuwen & Lachmann,
2004).

It should be noted that Shen et al. (2015) demonstrate that searching for a
downward-pointing triangular-shaped pizza box was faster than for an
upward-pointing one. The discrepancy in the pattern of results between that study and
the present one suggests that our participants might not consider inverted
trapezoidal-shaped and trapezoidal-shaped bottles (as shown in the present study) as
downward- and upward-pointing, respectively. While a downward-pointing
triangular-shaped label was considered to be more incongruent with the
rectangular-shaped bottle with a cap on the bottom in Experiment 3, but we did not
find any DPTS or reversed DPTS effect for this bottle in Experiment 1. It is possible
that the width difference between the two sides of the trapezoidal-shaped (or
inverted-trapezoidal-shaped) bottles is not large enough (i.e., one side was 23.5%
narrower than the other side) for the participants to perceive the narrow side as an
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angular point. However, such wide difference may be substantial enough to elicit
perceived incongruence to triangular-shaped labels to guide visual search, .
suggestng the. possible diffrence in the senstvty of detcting and cvaluatng
proceses 10 the percived incongrucnce between a tureand ts efrence e

In packaging design, bottles are often designed to be comfortable to grasp and
hold (Widiyati & Aoyama, 2013; see also Juravle, Velasco, Salgado-Montejo, &
Spence, 2015), so the bottle silhouette is smooth and round without pointing angles.
That being said, the results of the present study do suggest that presenting labels with
sharp pointing angles on these smooth and round bottles may be an effective way of
capturing shopper’s attention in-store or online. Even if placing a downward-pointing
triangular shaped label may increase unpleasantness ratings for certain kinds of
packaging, such a design may nevertheless help the consumer to differentiate personal
care products from food to avoid unintentional self-poisonings (see Basso et al., 2014).
Moreover, carefully allocating the flip-top cap may also eliminate the negative
influence that a special design in bottle silhouette or label orientation may have
caused. Previous research has suggested that consumers prefer a flip-top cap rather
than a press pump cap (Sihombing, Jaafar, & Yuhazri, 2015), presumably because the
former allows the consumer to easily sniff the fragrance of the contents prior to
purchase (Stalmans, 2008). The result of the present study revealed that a

trapezoidal-shaped bottle was perceived to be less pleasant than an

inverted-trapezoidal- or rectangle-shaped bottle when having its cap on the top, but
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this effect was eliminated when the cap was moved from the top to the bottom, thus
suggesting the importance of cap design.

As with any study, there are certain limitations as far the interpretation and
generalizability of the present series of experiments is concerned. For one, the
laboratory-based visual search task used in the present study is quite different from
how consumers search for a product in real life. In particular, the colours of the
packaging and labels were well-controlled in the present study, and only one
packaging shape was shown to each participant in each of visual search experiments.
It will be interesting to examine any interaction between the colour and shape of the
packaging while using heterogeneous distractors having varied shapes and colours.
For another, we only used the RTs in a visual search task to assess participants’
attention (see Gwinn, Leber, & Krajbich, 2019 for the logic of doing so), but using
eye-tracking technique may be a more straightforward measurement to possibly be
incorporated in future studies (Ashby, Walasek, & Glockner, 2015; Knoeferle,
Knoeferle, Velasco, & Spence, 2016).

In conclusion, the results of the present study revealed how the appearances of
product packaging might guide consumers’ visual attention as far as the visual search
for shampoo products is concerned. These findings may be of particular importance
for the packaging design of beauty products for which the cost of the packaging may
even exceed that of the product inside (e.g., Poulter, 2007). Notably, the global
cosmetics industry provides valuable business opportunities for those companies
delivering products that can be applied to consumers’ face, hair, and body (e.g.,
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Briney, 2005; Hunt, Fate, & Dodds, 2011; Tournois, 2013, 2014; Yang, Yang, Xia, &
Sheng, 2012). The findings of the present study may be also of relevance for the
packaging of products in other categories, such as foods and beverages (Batra, Seifert,
& Brei, 2015). Even though product packaging is not always related to the
functionality of the product (Keller, 1993), it often leads to both sensory and hedonic
expectations concerning the products themselves (for a review, see Piqueras-Fiszman
& Spence, 2015), and, as such, can influence consumers’ product preference (Barnett,
Velasco, & Spence, 2016; Gatti, Spence, & Bordegoni, 2014; Piqueras-Fiszman &
Spence, 2012; Stoll et al., 2008; Spence & Wang, 2017). Skilfully designing bottle
silhouette and label shapes to provide contrast or incongruence might be another way
to yield twice the result with half the effort, in terms of attracting consumers’

attention in-store and increasing the likelihood of products being chosen for purchase.
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Figure 1. Commercial examples of downward-pointing triangles used in the
packaging of skin care products.
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Bottle silhouettes
Inverted-trapezoidal shaped Trapezoidal-shaped Rectangular-shaped

Figure 2. Sample illustrations of three types of bottle silhouettes used in the present
study, including an inverted-trapezoidal shape in which the bottom was 23.5%
narrower than the top, a trapezoidal shape in which the top was 23.5% narrower than
the bottom, and a rectangular shape in which the top and bottom were of the same

widths.
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Figure 3. Mean RTs and accuracy in each condition for different types of bottles in

Experiment 1. Note * denotes p < 0.05, and the error bars show the standard errors of

the means.
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Figure 4. Mean RTs and accuracy in each condition for different types of bottles in
Experiment 2. Note ** denotes p < 0.01, and error bars show the standard errors of

the means.
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Figure 5. The mean ratings of valence and congruence for different bottles tested in
Experiment 3. Error bars showed the standard errors of the means. Note * denotes p <

0.05, and *** denotes p < 0.001.
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