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Hedonic measurements in the frame of consumer tests of foods are prone to many different biases and the validity of test designs has been subject to much research with special emphasis on the role of context. While bringing elements of natural consumption context to the testing conditions is generally seen as an improvement, other aspects of the test design such as the task format have received little attention. In particular, the influence of analytical questions on hedonic responses has been studied in standardized contexts only. This study aimed to assess whether synthetic and analytical evaluation tasks result in different hedonic responses when the test is conducted in a natural consumption context. Bread and pizzas with different degrees of culinary preparation (homemade, readymade, and a combination of the two) were tested on three separate days in a university cafeteria. Overall liking scores of the bread and the three different pizzas were obtained either with a synthetic (hedonic question only) or with an analytical task (hedonic question plus intensity attributes). Care was taken to avoid any other changes to normal eating conditions, notably by recruiting on the spot only those customers who had spontaneously chosen pizza as part of their lunch. Liking scores of the homemade pizza were lower with the analytical task while the scores of the other two pizzas did not change significantly. Moreover, different rankings of the pizzas were obtained when the data were analyzed separately for each evaluation task format. The synthetic evaluation task would have led to the conclusion that the homemade pizza was the best liked and the readymade being the least liked, while the analytical evaluation task would have led to the conclusion that the “mixed” pizza would be liked significantly more than the other two. The effect of the task format (i.e., lower scores with the analytical task) was more pronounced when participants reported they had spent more time in the queue. These results strengthen the view that the task is part of the evaluation context and must be carefully considered when one wishes to design ecologically valid consumer tests.
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Introduction

Consumers' hedonic responses to foods and to other goods are commonly measured with rating scales in fields as diverse as sensory and consumer science, nutrition, and marketing. However, the context in which a study is conducted has been shown to potentially affect its outcome (1–4). Factors like physical location, social facilitation or availability of food options are suggested to explain why context may lead to different results (5).

In addition to these factors, test procedures and evaluation tasks may also contribute to differences in the outcome of hedonic tests. This type of context effects is referred to as framing effects, defined as the fact that the response to a question is linked to the way it is formulated (6). Framing effects have been attributed to the duality of cognitive processes that lead to judgment formation (7): an individual will rely either only on intuition (or, in the words of Kahneman: system 1) or on both intuition and reasoning (system 2) depending on the way the task involved in that judgment is framed.

Regarding food-related judgments, Köster (8, 9)suggested that differences in the way the evaluation task is formulated could induce varying levels of cognitive access to the attributes of the evaluated product. Indeed, the simple act of asking “Do you like this product?” or “Rate the flavor intensity of this product” is likely to induce reasoning, leading test participants to adopt a more analytical mindset than in a regular and more natural consumption situation where consumers may not explicitly ask themselves such questions (8–10). This issue has sparked interest, and several studies have investigated task-related variations in hedonic responses and found differences depending on the number of questions (11), the order in which they are asked (12), or the way they are formulated (13). In other studies, however, the question format did not appear to alter hedonic responses (14–16).

Common tasks for hedonic evaluation procedures typically require consumers either to make global judgments (synthetic evaluation task) or to rate successively several sensory attributes in addition to the overall liking score (analytical evaluation task). The choice of one task rather than another may impact the judgment-making processes involved in the hedonic evaluation. For example, Prescott et al. (17) compared the hedonic responses obtained either with synthetic or analytical evaluation of a tea drink. They found that mean liking scores were significantly higher when using a synthetic evaluation task than when using an analytical evaluation task. The authors argued that asking several questions to consumers such as rating sensory attributes may induce an analytical mind-set that undermines consumers' ability to engage the synthetic attentional approach that underlies hedonic responding. Consumers are thereby forced to resort to reasoning and to focus their attention on specific product characteristics, hence modulating their hedonic responses, while synthetic tasks may principally trigger intuitive judgment.

It is worth noting that Prescott et al. (17) results were observed in controlled testing conditions, where consumers' attention may be more focused on the task. It is not known whether such effects would be similar in natural consumption situations, where the attentional focus on both the task and on products' characteristics may differ due to the multitude of sensory stimuli surrounded the individual and the conditions involved [high cognitive load (18), level of hunger (19) or time constraints (20)]. In fact, most studies on the effect of the task format on hedonic responses were conducted in standardized environments, such as sensory labs or central testing rooms.

Yet, a recent study conducted by Zandstra et al. (21) investigated those effects on liking and Just-About-Right scores for four tomato soups in controlled, immersive and natural consumption situations. It showed no differences between the three contexts. However, despite efforts to make the physical context natural, participants in the dining out situation could not choose their food and sat with other participants that they did not know. Thus, the evaluation task could still be deemed somewhat artificial. In addition to this, the study was conducted according to a within-subject design (meaning that participants repeated the task in the three contexts), which may have also entailed the ecological validity of the natural consumption setting. Therefore, from that study, it seems difficult to draw conclusions on the role of evaluation tasks on hedonic responses in natural consumption situations.

As an attempt to shed light on this issue, we conducted a field study involving either a synthetic or an analytical evaluation task in a university restaurant in France. In order to keep the eating situation as natural as possible, we designed the study to survey regular customers without pre-recruitment. They paid for their meal; they were left completely free to choose their food, and to interact with others as they normally do when dining in the restaurant.

Following a protocol similar to that of Prescott et al. (17), we examined consumers' hedonic responses for food products using either a synthetic (overall liking) or an analytical questionnaire (overall liking plus attributes intensity scale). Secondly, previous studies having shown that context effects could depend on the product category (22), we studied the potential effect of the evaluation task on two product types (pizza and bread). These two products are normally served in that restaurant and are thus expected to be very familiar to customers. In order to assess how the evaluation task would possibly affect the differentiation between variants of the same product, we chose to test three variants of the pizza that is normally served and that was thus considered as a reference product. These variants underwent different culinary preparation and were served on separate days to simplify our logistics and avoid any confusion. However, knowing that contextual fluctuations are inevitable when conducting a field study, both versions of the questionnaire were tested each day according to a between-subject design. Besides, we monitored how consumers perceived their overall lunch experience to account for potential differences from 1 day to another. By contrast, to serve as a control point, we tested only one type of bread throughout the study.

Following Prescott et al. (17) findings, we hypothesized that the synthetic task would lead to higher hedonic scores than the analytical task. Furthermore, other studies having shown that more natural evaluation conditions could lead to higher hedonic discrimination between evaluated products (22, 23), we expected the synthetic evaluation task–deemed more natural–to potentially lead to larger differences in hedonic scores between the pizza variants.



Materials and methods


Participants

The research was conducted at the staff and student cafeteria of the Ecole Centrale of Lyon, France (a higher education institute with no major related to food science nor to consumer science). Four hundred and seventy three participants (24 ± 8 years old, 74% men) took part in the study. Participants were randomly assigned to different type of task questionnaire at their lunchtime. Participants were informed that their responses would be confidential, and voluntarily agreed to take part.



Products

Two different products were evaluated: Margherita pizza and bread. Margherita pizza was selected because it is a standard dish usually well appreciated by the cafeteria customers. It is a multicomponent food that can undergo multiple modifications in terms of culinary preparation without altering its visual appearance. Moreover, the food service company running the cafeteria was also interested in their customers' opinion on pizzas in the view of improving their offer.

Three versions of pizzas, with varying degrees of culinary preparation, were served, respectively, on 3 separate days, 1 week apart, to avoid any confusion in the preparation and potential comparison bias. The Margherita pizza normally served at the university restaurant is made with ready-made dough, while the tomato sauce and toppings are prepared by the chef. It is thus referred to as the “mixed” pizza. The two other variants were either entirely prepared by the chef (and referred to as “homemade”), or entirely readymade. These changes to the culinary preparation were not communicated to the customers and the denominations (homemade, readymade, and mixed) are only used here for clarity. Table 1 summarizes the differences between the three versions of pizza.


TABLE 1 Description of the main differences among the three versions of pizza.

[image: Table 1]

Individual pizzas were of 300 ± 5 g (individual portion size). Each type of pizza was prepared and served in different days but following the same procedure. The homemade dough and tomato sauce were prepared a day before the service. From the homemade dough (flour, yeast, water, salt), balls of 160 g were cut to follow the same size of the readymade dough (Mademoiselle Desserts St Renan, France) and they were kept at 4°C in the fridge. For the tomato sauce, ingredients were mixed the day before (tomato, oregano, basil, pepper, olive oil) and they were also kept at storage at 4°C. The day of the study, all preparations started at 6.30 am. The oven was turned on at 350°C and set at speed of 2.5. Both types of dough (a homemade dough for the homemade pizza and a readymade dough for the mixed pizza) were kneaded by using a pizza dough “paver” and then placed on dishes where the tomato sauce, cheese and olives were added. The readymade pizza (Marie surgelés, France) followed the same last step of the protocol where the cheese and olives were added. The pizzas were cooked in the oven and stored in a refrigerator (4°C) until the cafeteria was opened. Once the service started (11.30 am), the pizzas were re-heated in the oven at 350°C and at speed 2 on demand.

Bread is a popular and familiar staple food which is served every day at the cafeteria and consumed by a majority of customers. Contrary to the pizza, the type, recipe, and quality of bread was kept constant all along the study. It was served in 30 g individual portions (“mini-baguettes”). It was thus selected to serve as a reference product for evaluation across study days.

Pizza and bread were available as part of the menu during the 3 days of study. However, the bread was only evaluated during the first 2 days.



Procedure

Evaluations took place at the staff and student cafeteria of the Ecole Central of Lyon, France. Each evaluation was performed with a week apart and both versions of the questionnaire (synthetic or analytic) were handed out each testing day in a counterbalanced number. No information was given about the different versions of the pizza nor about the products concerned by the study and the cafeteria operated as usual without any change introduced. Participants arrived for lunch at the cafeteria from 11:30 to 14:00. Customers create their own fixed-price meal by choosing among three or four starters, four main dishes (pizza being one of them) and several desserts. Food items are presented on separate stands where customers help themselves (Figure 1). Once at the checkout counter, we spotted participants who had added to their trays the products that we were interested in, and we asked them whether they wanted to participate in the study, and if they could fill out a questionnaire. They were randomly given either a synthetic or an analytical version of the questionnaire. We told them to fill it while eating and to return it before leaving the cafeteria. Table 2 shows the design of the experiment regarding the tested products and their respective culinary modification and the evaluation task.


[image: Figure 1]
FIGURE 1
 Plan of the staff and student cafeteria of the Ecole Central of Lyon, France.



TABLE 2 Experimental design.

[image: Table 2]

Following the protocol of Prescott et al. (17), we first asked participants about their liking on a 11-point hedonic scale with end-point labels (0 = dislike very much; 10 = like very much). This type of scale is more common to French consumers than the 9-point hedonic scale. For the analytical group, we also asked to evaluate a series of attributes related to the pizza or bread on a 11-point category scale with end-point labels (0 = very weak; 10 = very strong). The rated attributes were:

- Pizza: tomato flavor, saltiness, fattiness, cheese flavor, soft texture;

- Bread: saltiness, yeast flavor, soft crumb texture, crispiness of the crust, crunchy dough.

In addition to this, and on a separate page, the questionnaire included a short satisfaction survey, with two questions related to the main course [overall satisfaction; quality of the food (value-for-money)], and questions about participant's overall experience in the restaurant that day (time spent in the queue, ambiance, hunger before lunch, ate alone or with friends).



Data analysis

Liking data were analyzed using a Student's independent t test for bread and using a two-way ANOVA with interaction for pizzas, where the type of culinary preparation and the type of task were included as main effects. When the ANOVA showed a significant effect (p < 0.05), a post-hoc Tukey HSD test was applied. In the case of bread, the effect of the evaluation task on overall liking was tested using an independent sample Student's t-test.

Data from the second part of the questionnaire (satisfaction survey) were analyzed using one-way ANOVA to check for potential differences between testing days. Special attention was paid to the possible effect of perceived time spent queueing on satisfaction and liking using simple linear regressions. Thereupon, an analysis of covariance (ANCOVA) with second order interaction was also performed to account for the effect of queueing (as a quantitative covariable) and of culinary preparation and evaluation task (as qualitative variables) on the liking scores. The resulting model was used to estimate corrected mean liking scores (LS Means) for each product in each condition.

All analyses were performed using XLSTAT 2022.2 (Addinsoft, statistical and data analysis solution. Paris, France).


Nota bene

We selected different participants each week. However, as the study was conducted in a natural consumption context, we cannot exclude that some participants took part of the study twice (e.g., on week 1 and 2). Should this have occurred, it would had been marginal. We thus treated the data from each day as independent groups.





Results


Pizza sensory description

Owing to our design, half of the participants rated their perception of the food for five sensory attributes. Data show that the three pizza variants clearly differed on the flavor of the tomato sauce, on the cheese flavor and on the texture of the crust (Table 3). The readymade pizza had a more intense tomato flavor and cheese flavor as well as a softer texture. There were no significant differences in terms of fattiness and saltiness.


TABLE 3 Analyses of variance of the sensory attributes of the different types of pizza preparations.
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Overall liking

Regardless of the evaluation task, pizzas were overall well liked with a mean score of 6.45 (±1.81), whereas bread was not so much appreciated [mean liking score: 4.51 (±1.90)]. On average, the pizza variants were differently liked (F (2, 267) = 5.32, p = 0.005), with the homemade pizza and the mixed pizza receiving higher scores than the readymade pizza (Figure 2). The readymade pizza was less liked, possibly as a result of its softer texture, but its more intense cheese and tomato flavor could also have contributed to this outcome. However, analysis of the exit questionnaire revealed that time spent in the queue was perceived to be longer on the day the readymade pizza was served (F (2, 267) = 10.42, p < 0.0001). On average, this seems to have reflected in overall satisfaction (F (1, 267) = 6.36, p = 0.012, R2 = 0.02) and liking (F (1, 267) = 6.94, p = 0.009, R2 = 0.02) even if interindividual differences were important, as indicated by the low coefficients of determination.


[image: Figure 2]
FIGURE 2
 Mean scores (and SEM) for overall liking of the three pizza preparations. a and b indicate Tukey post-hoc groupings at p < 0.05.




Influence of the task format

Overall, the task format did not influence the average liking score for the bread (t (176) =1.97, p = 0.114), nor for the pizzas (F (1, 267) = 0.19, p = 0.66). However, there was a significant interaction between the pizza preparation and the task format (F (2, 267) = 3.51, p = 0.031), indicating that the pizza variants were scored differently depending on the questionnaire used (Figure 3A). In particular, the average liking score for the homemade version was significantly lower when participants performed the analytical evaluation task (t (85) =2.86, p = 0.005).


[image: Figure 3]
FIGURE 3
 (A) Mean scores and standard errors for overall liking of the three pizza preparations for each task format, * indicates a significant difference at p < 0.05. (B) Rank order of the different pizza versions for the most liked to least liked according to each evaluation task. Letters above products denote significant differences (p < 0.05) found between each culinary preparation using post-hoc LSD test.


What is more, different rankings of the pizzas were obtained when the data were analyzed separately for each evaluation task format (Figure 3B). With the synthetic task, the homemade was the best liked pizza, followed by the mixed (although not statistically different) and the readymade being the least liked. In contrast, the “mixed” pizza was significantly better liked than the other two when the analytical task was used. These rankings do not reflect individual preferences since the test was conducted in a pure monadic way. However, if a food service company had tested their products in such conditions, they would have reached different conclusions depending on the questionnaire format, and possibly different decision on which preparation or which recipe to select. Note that the synthetic evaluation task was slightly more discriminant than the analytic task, although effect sizes were very similar (Synthetic task: F (2, 134) = 5.29, p = 0.006, η2 = 0.07; Analytic task: F (2, 135) = 3.34, p = 0.039, η2 = 0.05).

In order to account for the effect of queueing on liking, we performed an ANCOVA (Table 4), which revealed that, in fact, the task format had a significant effect on the liking scores for the pizza. According to this model, the synthetic task indeed led to slightly higher adjusted mean scores (LS mean synthetic = 6.55 ± 0.15 SE) than the analytical task (LS mean analytic = 6.45 ± 0.17 SE). This analysis confirms the significant interaction between the task format and the pizza preparation that was previously observed. The adjusted mean score for the homemade pizza is now clearly higher when evaluated with the synthetic task (LS mean synthetic = 6.97 ± 0.29 SE) than with the analytic task (LS mean analytic = 5.82 ± 0.28 SE).


TABLE 4 Detailed ANCOVA model for the analysis of pizza liking scores (F (9, 259) = 3.77, p < 0.001).
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Interestingly, we identified a significant interaction between the queueing and the task format, indicating that the effect of the task format (i.e., lower scores with the analytical task) was more pronounced when participants spent more time in the queue (t slopes = 2.605, p = 0.010).




Discussion

The format of the evaluation task significantly impacted consumer hedonic responses for one of the tested products. The analytical task indeed resulted in lower hedonic scores than the synthetic task for the homemade pizza, hence echoing Prescott et al. (17) observation for iced tea. However, this effect did not affect all pizza preparations, and in parallel, bread, whose recipe did not change across the experimental campaign, received consistent scores with both types of tasks. Thus, contrary to our first hypothesis, we cannot conclude on a systematic effect of the evaluation task on the level of liking for all tested products.

The fact that the sensitivity to the task format apparently depends on the tested product could be highly consequential in a business context. For example, in foodservice, such test results would typically be used to evaluate liking for new products or new recipes and to decide which product to serve to customers, or to launch on the market. Here, in the case of pizzas, the two tasks would have been conducive to a different outcome in terms of order of preference and thus different decisions been made about which variant to offer. The synthetic evaluation task led to the conclusion that the homemade pizza was the best liked and the readymade the least liked, while the analytical evaluation task (which is more often used in satisfaction surveys in cafeterias) led to the conclusion that the “mixed” pizza was liked significantly better than the other two.

It should be noted that the mixed pizza was the regular product usually served in this cafeteria. Familiarity may thus have contributed to the observed differences in the relative impacts of analytical and synthetic tasks on evaluations outcomes (24–26). Previous research in behavioral economics suggests the existence of a link between the level of expertise, or familiarity, with a task and the use of judgment heuristics. For instance, in a market experiment, participants that were more familiar with the experimental task (an auction mechanism) were less subjected to the influences of the task context, in particular to endowment effects (27). No work has, to our knowledge, examined this relationship between the level of familiarity and the reliance on contextual cues within the context of food products evaluation tasks. However, it may be hypothesized that for more familiar products, evaluators would rely less on task-related cues, such as the criteria provided by analytical tasks. In our experiment, the mixed pizza was regularly served in this cafeteria and arguably the most familiar to customers. For this product, the liking scores were not significantly different between analytical and synthetic tasks, suggesting a low influence of the additional contextual cues (specific attributes) provided in the analytical task. A similar behavior was observed in the case of the readymade pizza, which is a familiar product in the population studied (students), and for bread, which is also a familiar and frequently consumed product. Conversely, the least familiar homemade pizza scored higher with the synthetic task than when participants' attention was focused on specific sensory attributes.

Interestingly, the task format did not influence the liking for bread, which received much lower liking scores overall than pizzas. The reasons are unclear why some products were affected while others were not. However, the result for bread is consistent with previous observations that liking scores are more sensitive to the task format for highly liked products than for disliked products (12, 13). This might also explain why, in our study, the task format did not affect the scores of the less liked pizzas. It can also be stressed that, contrary to bread, pizza is a main course and is a multicomponent food composed of multiple easily distinguishable subparts such as toppings (meat, cheese, etc.), tomato sauce, and crust, which could have been evaluated separately. The analytical task, which focuses on a selected set of sensory attributes, may have modulated the participants' overall liking scores by directing their attention on distinctive subparts (28). It would be interesting to test this hypothesis with other types of “homogeneous” (e.g., fruit juices, yogurts, cakes, etc.) and multicomponent (e.g., fruit bowls, salads, sushi, sandwiches, etc.) foods.

We can only speculate about which factors may have contributed to the observed differences in the relative impacts of analytical and synthetic tasks on evaluations outcomes. However, our results are in line with behavioral research that stresses the importance of contextual cues and reference points on judgment and decision-making, underlining that some judgments are led by intuition and rely more heavily on contextual cues, while others mobilize a more analytical and reflexive evaluation process (7, 29, 30).

In addition to the changes in the evaluation task induced by the use of different questionnaires, we measured the effect of variables that couldn't be controlled such as the perception of the time spent in the queue, the general ambiance, or whether participants ate alone or with friends / colleagues. As it happened, the time spent queuing was perceived to be significantly longer on the day the readymade pizza was served, which seemed to have negatively affected the liking scores for that pizza. Unfortunately, we did not collect data for bread on that day and cannot use this “control” product to back this hypothesis. However, this observation is consistent with previous studies that showed that queueing could influence liking and food choices in a cafeteria context (31, 32). Our model shows that when accounting for the perceived waiting time, the task format significantly affects liking scores for all pizzas, with lower liking scores when the analytical task was used. What is more striking, we found that the analytical task led to even lower liking scores when participants reported to having spent more time in the queue. This could be seen as a halo effect of the negative attitude induced by the waiting time. Should this be the case, it would suggest that longer and more analytical questionnaires would be more sensitive to such negative contextual events. This draws attention to the interaction of the task format and the evaluation context, and the potential associated biases. Rather, we would claim that the task is part of the evaluation context and must be carefully considered when one wishes to design ecologically valid consumer tests. Conversely, our results show that it would be hazardous to generalize conclusions on task effects drawn from tests conducted in one specific context, especially if this context (e.g., a sensory booth) remotely compares with real consumption situations.

Eventually, we would like to stress that this study was a field experiment, which involved a wide range of food options and possible selection biases as participants were recruited after they had selected their food and paid for their lunch. Although such an approach is seen to best represent the context in which consumers naturally behave and make decisions, the downside is the lack of control over some evaluation conditions (33). A crowdy day and longer queue is a typical example of such undesirable effects. Besides, we could only reach relatively small sample size in each condition, to be compared with the large number of participants overall (because we only recruited those consumers who spontaneously picked pizza for their meal among a much wider assortment). Despite these limitations, field experiments have high ecological validity (i.e., realistic representation of the studied stimuli in an natural environment). In this realistic environment, we find that the outcomes of satisfaction surveys for new recipes may be sensitive to the task design. Consistently with most studies on context, it was clear that many intrinsic and extrinsic variables could come into play (9). Accordingly, our results highlight the need to replicate this study, ideally with foods varying in the way they are eaten and in the type of expectations they convey.
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