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The Effect of Package Shape on Consumers’ Judgments of Product Volume: Attention as a Mental Contaminant



VALERIE FOLKES SHASHI MATTA*



2 AUTHOR NOTE *Valerie Folkes is Professor of Marketing, Marshall School of Business, University of Southern California, Los Angeles, CA 90089-1421, (213) 740-5056, fax (213) 740-7828 (email: [email protected]). Shashi Matta is a doctoral candidate in Marketing at the University of Southern California. The authors appreciate the insightful comments of C.W. Park and Allison Johnson on an earlier draft of this manuscript and are grateful for the help of George Eapen in conducting this research.



3



A series of experiments examined how a container’s shape can bias judgments of product quantity. Packages that have shapes that are perceived as attracting more attention are also perceived to contain a greater volume of a product than same-sized packages that attract less attention. The disparity in attention leads to “mental contamination” of the volume judgment. The bias holds for different sets of containers, for containers placed in different contexts and for containers with contents varying in desirability. Habituation to an unusual container that attracts attention can reduce the effect, as well as viewing containers with a disliked content.



4 Packages come in all shapes and sizes, complicating the ability of consumers to make accurate judgments about the amount of a product. Some package sizes vary because of the nature of the product (e.g., produce, meat), but for others the basis for the variation is not obvious (e.g., consider the myriad sizes and shapes of shampoos). Consumers can easily overcome the challenge of visually assessing volumes contained within a variety of shapes because most product labels provide amount information. When a consumer wishes to compare product volumes, an obvious solution is to simply read the label and compare standard units (e.g., compare fluid ounces). However, previous research has documented that shoppers often do not expend the seemingly minimal effort to read product label and price information (Cole and Balasubramanian 1993; Dickson and Sawyer 1986). The purpose of the research presented here is to explore biases in visual judgments of package volume. Surprisingly, the basic question of how consumers assess product volume has just begun to be examined. Our research extends that literature by identifying an external and irrelevant factor to a container’s size that can mentally contaminate a consumer’s volume judgment. When consumers pay greater attention to one container than to another container with the same volume, that differential attention contaminates their volume judgment, leading to bias in volume estimation. Hence, the notion suggested by previous research that consumers make volume judgments by mentally comparing one physical dimension of a container against that of another container may be true for only some situations. THEORETICAL BACKGROUND As with previous marketing research on volume judgments, our interest lies in visual perception of package size. In general, visual input dominates other modalities in perception (Posner, Nissen and Klein 1976). Although consumers shop with their eyes,



5 they apparently exert little effort to search for volume information on package labels (e.g., Cole and Balasubramanian 1993). The dependence on visual assessment of volume has led researchers to examine judgments for the kinds of containers people encounter while purchasing and consuming products. Since survival depends on the ability to discriminate among stimuli, it is not surprising that visual judgments of size are often made easily and automatically. For example, consumers seem to have no difficulty discriminating between a quart-size milk carton and a half-gallon milk carton. However, as a general rule, discriminating between objects becomes more difficult as the magnitude of the difference decreases (e.g., Banks, Mermelstein and Yu 1982). The difficulty is illustrated in research examining twodimensional figures with the same area. When consumers compare the size of two shapes (e.g., a rectangle and a circle of the same area), they make systematic errors. Krider, Ragubhir and Krishna (2001) suggest that consumers judge the area of a shape by comparing across the most salient linear dimension, weighing the initial dimension more heavily than the second dimension. Differential weight leads to bias favoring whichever shape is largest on the initial dimension. Obviously, considering an additional dimension increases the difficulty of judging a shape’s volume compared to its area. Further increasing the difficulty of consumers’ volume judgments is that many package shapes are irregular, with varying widths. For example, the classic Coke bottle’s hourglass shape complicates the assessment of even its mean width. Given that consumers have developed a variety of shortcuts to conserve mental effort in decision making, they are likely to simplify these volume judgments. The height heuristic in judging package volume Raghubir and Krishna (1999) found that consumers use the height of the container



6 or its elongation to simplify volume judgments. A container’s height predicted volume judgments better than or about as well as models that included width or depth measurements. When containers are tall or elongated, they are perceived as having more of a product than those that are shorter or squat in shape. Both Raghubir and Krishna (1999) and Krider et al. (2001) maintain that consumers simplify the size judgment task by using a single dimension at a time (although Raghubir and Krishna’s study 1 results suggest that consumers use only one dimension, height, rather than each of the three). Yet, focusing on a single dimension seems inconsistent with research that suggests that people pay attention to objects at a holistic level rather than to a particular dimension. Visual attention is directed to objects as a whole rather than to areas of interest in a visual field (c.f., gestalt theories of attention versus spatial theories of attention, Baylis and Driver 1993; Bloch 1995). Attention-attraction and size judgments for irregular shapes Our research focuses on irregular container shapes (e.g., tapered beverage bottles as opposed to more regularly shaped canned goods) because previous research does not seem to provide an adequate explanation for how consumers simplify those volume judgments when packages are similar in size. We propose that consumers holistically compare an irregularly shaped container to another container. If the containers are similar in size, the one that attracts attention more is judged larger. This bias is due to the covariation of the attention directed to a stimulus with its size. Through experience with a variety of stimuli, people probably have learned that they can holistically and easily gauge which of two shapes is larger when the magnitude of the difference is great. A perceptual sensation that covaries with that size assessment is differential attention - large shapes generally attract attention more than small shapes. For



7 example, the larger the ad, the more likely it is to be seen (Finn 1988; Gronhaug, Kvitastein and Gronmo 1991). Large containers probably also attract more attention than small containers, as a general rule. To confirm that size influences perceived attention for similarly shaped packages, we conducted a small-scale study. Each of 16 female students viewed two cans with different volumes and with the labels masked by white paper. When asked, “which of these two containers attracts your attention more,” all 16 students reported that the 16 fl. oz. can attracted their attention more than the 12 fl. oz. can. The covariance of attention and size may cause the overall attention-attracting properties of a container’s shape to bias or mentally “contaminate” volume judgments. External and irrelevant factors frequently intrude upon and contaminate judgments of objects, yet they are unrecognized because people often are unable to identify the basis for a judgment (Wilson and Brekke 1994). An individual might be particularly unlikely to recognize the intrusion of a perceptual factor on a perceptual judgment. When judging size, people are accustomed to relying on their senses to make quick judgments without introspecting about why an object appears larger than another. For example, people accept that a half- gallon milk carton appears larger than a quart without analyzing why it does so. Further, attention can intrude upon size judgments because attention can be directed to objects automatically, without a consumer having to consciously deliberate over it. An individual might not even notice that he or she is comparing across packages in their attention-attracting abilities because comparative evaluations are so ingrained as to be spontaneous (for a review, see Musseiler 2003). Hence, a consumer might simply conclude that one package “seems bigger” without quite knowing why. In sum, when consumers compare the volume of two similarly sized packages, that judgment may be contaminated by a factor that typically covaries with size differences–



8 that one container attracts more attention than the other. If one of the two containers attracts more attention, consumers may misattribute the greater attention they subjectively experience as being paid to that package to a size difference. This intrusion may occur unconsciously so that consumers do not recognize its influence. H1:



A package shape that attracts more attention from a consumer is judged as containing a greater volume of a product compared to a same-sized package shape that attracts less attention.



Overview of the research We conducted a series of experiments examining biases in consumers’ judgments of the volume of products contained in packages that were available in the marketplace. Study 1 tests hypothesis 1 by asking consumers to judge the volume of containers differing in their attention-attracting properties. This field experiment provides some evidence of the ecological validity of our findings, while also facilitating comparisons with a previous volume estimation study that used similar stimuli. Study 2 manipulated exposure to the containers to provide support for attention as the mediator of the effect, as well as indicating the magnitude of the error. Study 3 explored cognitive responses to containers, investigating the relationship between thoughts about container shape and volume. Study 4 aimed to identify a moderator of the effect – liking for the product. Most of the experiments used a paired comparisons methodology, a wellestablished procedure in psychology (Wedell 1995) and one that has been used in past consumer research on volume judgments (Raghubir and Krishna 1999). Consumers compared a pair of packages - a control package and a package that attracted more attention. In most of our studies the container that attracted less attention was either of similar height or taller and contained the same volume of the product. Although the



9 paired comparisons methodology involves presenting participants with two packages simultaneously, attention should be directed to one object at a time. People find it difficult to attend to two objects simultaneously (Baylis and Driver 1993; Duncan 1984). As with other cognitive resources, people have limited attention to allocate to objects in their surroundings. One object attracts attention at the expense of another. Further, comparisons between two alternatives seem to be common when consumers choose products. Eye-tracking research shows that shoppers screen a grocery product class quickly, spending relatively more time directing their attention to two or three alternatives (though the total mean search time is less than half a minute) (Russo and Leclerc 1994). Hence, the paired comparisons procedure is an appropriate method. STUDY 1 We conducted a field experiment in which we asked participants to make volume judgments when one package shape attracted more attention than another. To investigate the generality of the effect, volume judgments were made for three pairs of containers. Some of these same containers were used in subsequent studies, so study 1 serves an important purpose in establishing that people perceive the particular experimental stimuli used as differing in the extent to which they attract attention and in their perceived volume. A grocery store setting was selected to provide confidence that hypothesis 1 holds in a shopping situation in which consumers might make volume judgments. Method The experiment was a 3 X 2 X 2 between-subjects design, varying stimulus pair, context and the direction of the size comparison (greater volume versus lesser volume). The stimuli were three different pairs of packages. The two contexts were different locations in the supermarkets that provided a background against which the stimuli were



10 placed. The third independent variable controlled for the way the question was posed by asking either which one of the pair had a greater volume or which had a lesser volume. Respondents made paired-comparison judgments within the same type of product for two products – lemonade and apple juice. Each pair of bottles held the same volume of the same type of beverage but one bottle had more attention-attracting properties than the control bottle. For two of the pairs, the less attention-attracting bottle was also taller. Within each pair, one container attracted attention more because it had a more unusual shape for the product class than the control container. In a context of more familiar objects, novel stimuli capture attention rapidly and automatically (Johnston et al. 1990). The way that the more unusual container was novel varied across pairs for the purpose of testing the generality of the effect. For the 10 fl. oz. apple juice pair, the shorter bottle should have attracted attention because it was different from other packages in its squat, apple-like shape. For the 16 fl. oz. lemonade pair, the shorter, more squat lemonade bottle had an unusual rippled or jagged contour instead of the smooth contour of the taller, more elongated control bottle. For the 20 fl. oz. lemonade pair, the container height was similar but one bottle was more unusual than the other. The more unusual bottle was more curvaceous and was not radially symmetrical whereas the other, control bottle was not as curvaceous and was radially symmetrical. To create a greater hurdle for observing the contamination effect, the more unusual 20 fl. oz. bottle was glass but the usual bottle was plastic. Raghubir and Krishna (1999, study 1) found that glass containers were judged to have a smaller volume than were plastic containers. To facilitate comparisons with previous research, the package characteristics described in table 1 correspond to many of those used by Raghubir and Krishna to describe their study 1 containers. All comparisons were made for cylindrical containers



11 holding beverages, partially to create a higher hurdle for dismissing the height effect. Raghubir and Krishna (1999) described their height effect interchangeably as an elongation effect (the ratio of height to maximum diameter/width) so two of our control containers were both taller and more elongated. ________________________________ Insert table 1 about here ________________________________ Pretest of attention-attraction. To confirm that the three container pairs differentially attracted attention, a pretest was conducted in which we asked participants which container attracted their attention more. Thirty-three people (10 university employees and 23 students) were paid for their participation. Participants viewed each of the three container pairs with the ordering of the pairs randomized. After viewing a pair of bottles (with brand labels removed, and counterbalanced positioning), participants were given a questionnaire asking them, “Which of these two containers attracts more attention?" and “Which of these containers has more volume?” As intended, for each of the three pairs the majority of participants reported that the unusual containers attracted their attention more than their counterparts (78.79% for the 20 fl. oz. bottles, 78.79% for the 16 fl. oz. bottles, and 69.70% for the 10 fl. oz. bottles, see Table 2). Consistent with H1, the majority of participants (84.84%, 81.82%, and 72.73%, respectively) reported that the unusual containers had a greater volume. The differences are significant within each pair for each of the three measures (see table 2). Participants were asked how much they liked lemonade/apple juice and their attitude toward lemonade/apple juice (1 = like very much, and 9 = not at all; 1 = positive, and 9 = negative). Those items were combined to form a product liking measure (r = .94). Means were below the midpoint, suggesting that participants liked both products, but



12 participants liked lemonade more than apple juice (M = 3.9 versus 4.7, respectively), t (32) = -4.56, p < .001. (The effects of liking for the product are examined in study 4.) ________________________________ Insert table 2 about here ________________________________ Procedure. The participants in the main study were 240 adult grocery shoppers (132 females and 108 males) who were recruited from two urban supermarkets. The experimenter waited for an unaccompanied, adult grocery shopper to approach where he was standing in an empty grocery aisle. When the shopper was nearby, he pointed to the pair of bottles and asked the shopper, “Which of these two bottles has a greater/lesser volume of the lemonade/apple juice? Which of these two bottles has more/less of the lemonade/apple juice?” The experimenter noted the person’s response and gender. Shoppers responded to the question in about three to 10 seconds. The shoppers were randomly assigned to one of the twelve conditions, making a paired-comparison judgment for one of the three pairs of bottles. Results and discussion Shoppers judged the containers that captured more attention to be larger, even when the usual container was also taller (see table 2). Two of the more unusual bottles were also more complex stimuli in that their contours were more varied, raising the possibility that complexity rather than or in addition to novelty enhanced attention (Berlyne 1960; Wohlwill 1975). However, the short apple juice bottle’s dimensions suggest less complexity than the taller bottle, yet the majority of participants judged it both larger and more attention attracting. That finding suggests that shape complexity is not essential for judgments to be biased.



13 Effects of container shape versus specific dimensions. An alternative explanation for the results is that participants inferred that the unusual products contained more because of their greater diameter. For our unusual bottles to be shorter than the samesized usual bottles, the unusual bottles had to be wider. Because our results showed that respondents judged shorter containers to have greater volume, the results could also be interpreted as showing that consumers perceive wider containers to be larger. That explanation is unlikely based on theoretical and empirical reasons. First, the complexity of many three-dimensional packages, such as those examined here, makes consumers more likely to direct their attention holistically rather than to an individual container dimension when making volume judgments. Even if the shoppers failed to attend holistically, there is no evidence to suggest that they would focus on width. Empirical research indicates that height accounts for volume estimates about as well or better than models that include width measurements (Raghubir and Krishna 1999). If one disregards Raghubir and Krishna’s results and entertains the notion that diameter influenced our participants’ volume judgments, the evidence for the diameter effect is unimpressive. The usual bottles did have a smaller minimum diameter than the unusual bottles. However, the notion that people identified one bottle as bigger on the basis of the size of its smallest diameter seems incompatible with the task. It is more plausible to think that the maximum diameter was used as a heuristic for volume judgments. Yet, even that seems unlikely. The difference in maximum diameter for the pairs was smallest for the 20 fl. oz. bottle (.5 cm) but the greatest percent of participants (84.85%) chose the unusual bottle in that pair as the largest. It is doubtful that such a small difference in size would have such a great impact when assessed visually. Although neither of the two individual diameter measures seem to account for the



14 effect of unusual shapes on volume judgments, it is important to rule out the effect of another diameter measure used by Raghubir and Krishna (1999) to make the case that our results are truly novel. They found that a measure they termed “shape” (maximum diameter – minimum diameter) predicted increases in their participants’ size judgments independent of container height. However, table 1 shows that their shape measure does not explain our results. The difference between the maximum and minimum diameter is much larger for the usual container than the unusual container in the 20 fl. oz. pair, is similar for the 16 fl. oz. pair, and is much smaller for the usual container than the unusual container in the 10 fl. oz. pair. Hence, the effect of our attention-attracting containers on volume judgment does not appear to have been identified previously. Accuracy as an alternative explanation. Although the results support hypothesis 1, the tendency to perceive the unusual product as larger might be explained by a slightly different process than we proposed. Perhaps inattention to the usual container led to an inaccurate assessment of its size rather than less relative attention leading to a bias. The shoppers might have made the judgments hurriedly to avoid delaying their own shopping and ignored the less visually interesting, usual container. However, even if shoppers made the judgments quickly, the pretest results make it unlikely that insufficient time devoted to scrutiny explains the effect. Pretest respondents were comfortably seated and could view the containers at their leisure before estimating the amounts. Yet, they judged the unusual containers to be larger. Nevertheless, study 2 aimed to replicate the results in a laboratory setting that lacked the distraction of a shopping task and provided plenty of time for respondents to view the containers. STUDY 2 Study 2 focused on attention as the underlying reason for why volume judgments of



15 novel containers are biased. This experiment manipulated the extent to which an unusual container attracted attention by increasing the length of exposure to it. People habituate to novel stimuli so that the unfamiliar becomes familiar over time and the attention paid to the stimuli decreases (Berlyne 1971). Extended exposure to the unusual container should reduce the perception that it is larger by reducing the subjective sense that the unusual container more successfully competes for the viewer’s attention to the usual container. Hence, we hypothesize the following: H2:



Habituation to a novel package shape decreases the tendency to estimate a greater volume of the product compared to that of a same-sized, more usual package shape.



Method Participants were 64 female graduate students and university staff, who were paid five dollars. The study was a 2 X 2 between-subjects experiment manipulating exposure (habituation versus no habituation) and shape of the container that is shown first (unusual versus usual shape). The containers were the 16 fl. oz. lemonade bottles from study 1. In the habituation condition, each participant was exposed to either the unusual or the usual container while being briefed about an unrelated study that involved listening to an audio recording. The women completed that study in about 15 minutes. Then the experimenter explained that the next task entailed comparisons of volume. The participant was told that the container that was on the table held 16 fl. oz of lemonade. The experimenter then placed the second container next to the first one (placement position varied), and asked the participant to estimate the volume of the second container. Women in the nonhabituation exposure conditions were not exposed to any container prior to the unrelated study. Instead, on completing the unrelated study, the



16 participant was shown both the containers simultaneously. Half the women were told that the usual container had 16 fl. oz. of lemonade and were asked to write their estimate of the unusual container’s lemonade. The other half were told that the unusual container had 16 fl. oz. of lemonade and were asked to write their estimate of the usual container’s lemonade. The numerical anchor was given because pretesting indicated participants were poor at estimating amounts in standard units without one. As a manipulation check, the women were asked to indicate the extent to which each container attracted their attention on a nine-point scale (“not at all” versus “very much”). Their attention to the unusual container should be greater in the no habituation condition than in the habituation condition because habituation would decrease the container’s perceived novelty. The mean attention directed to the usual container should not differ depending on exposure time because the usual container was not novel. Results The volume estimates and the manipulation check for attention were analyzed using ANOVA and planned contrasts. Manipulation check. As intended, habituation decreased mean ratings of attention paid to the unusual container but not to the usual container (see table 3). Analysis of variance of the attention attracted by the unusual container revealed a significant main effect for habituation and for shape, which was qualified by a shape by habituation interaction, F (1, 63) = 16.58, p < .001, F(1, 63) = 20.85, p 
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