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Abstract: Projective methods are qualitative tools used to study food consumer behavior. In recent
years, there has been an increase in studies that use these tools to analyze consumer behavior,
particularly with the word association (WA) technique. However, one of the challenges in using
these methods is the stability and validity of the data. This research aimed to obtain preliminary
information on the stability and validity of the associations generated by consumers with the WA
technique, using the structural approach of social representations. For this, two studies were carried
out; for the first study, a face-to-face survey was carried out in which 89 consumers participated, who
wrote the first words that came to mind with the stimulus “Aculco” on a ballot paper. For the second
study, 122 consumers completed the same task as in the first study; however, the participants were
recruited from an online survey. A random sample (n = 50) of both studies was selected to explore
the stability and validity of the results. In the three study samples, the words were grouped into
categories and analyzed through the structural approach of social representations. The frequency
of mention of the identified categories was compared with the chi-square test and the average
position (AP) and the Cognitive Salience Index (CSI) were calculated. Prototype maps were built
to study the structure of the categories according to the central core and peripheral areas. Cluster
analysis was performed to corroborate the structure of the representations. Finally, multiple factor
analysis (MFA) was performed to determine the similarity of the results obtained from the three
samples using the RV coefficient. No statistical differences (p > 0.05) were identified in most of
the representations (n = 11) generated from the WA task. Furthermore, the representation “Cheese
and dairy products” was positioned in the central core of the three maps. The APs and the CSIs of
each representation were similar in the three study samples. The RV coefficient (>0.80) indicated
similarity in the representations obtained. Results of this research can be useful for future studies
that attempt to compare the stability and validity of the information based on qualitative and more
flexible methodologies. Some methodological implications related to the validity and stability of
projective methods are discussed.
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1. Introduction

Traditional foods are an essential part of any culture, since they reflect the way of
eating in each society. In the case of Mexico, there is a vast amount of traditional foods
that consumers recognize as part of the gastronomic heritage of each region in the coun-
try [1,2]. Furthermore, several studies on the perception, preferences, habits, and factors
associated with the consumption of traditional foods have been carried out in Mexico
with food products such as cheeses [3], traditional foods in general [1], products with
a traditional /functional duality [4], traditional beverages [5], maize tortillas [6], among
others. These products are associated with the know-how involved in their preparation
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or production, their origin, sensory characteristics, the occasions and festivities related to
their consumption, and the gastronomic heritage they represent [1,7-9].

At the methodological level, traditional foods have been studied from different per-
spectives, from quantitative methods, such as hedonic tests, conjoint analysis, sorting tests,
and surveys with attitudinal questionnaires, to more flexible qualitative methods, including
focus groups and depth interviews, or projective methods, such as the WA technique [10].
In the case of the WA technique, it has been observed that “traditional foods” have been
among the most studied food categories through this technique, allowing a rapid approach
to the object of study, due to its ease of use and versatility [11].

The WA technique is part of a group of qualitative techniques known as projective
methods [12]. These methods assume that by presenting an ambiguous and unstructured
stimulus, such as a word, phrase or photo, the study subjects’” most personal beliefs or
attitudes can be accessed, which could significantly influence their behaviors. Its origins
date back to the beginning of the 20th century when different clinical tests were carried
out based on this task [13]. Over time, its use has spread and become popular for studying
consumer behavior and market research. However, one of the challenges in using this type
of qualitative tool is the validity and stability of consumer responses [12,14,15]. In other
words, the associations are stable and valid in repetitive studies or with different sample
sizes and sociodemographic characteristics.

Another challenge involved with the stability and validity of associations is the process
of grouping words into categories or dimensions of a higher hierarchy. Three experts
generally carry out this process on the subject, who, through their interpretation, group
the words into categories until reaching a consensus on the terms that conform to each
category. Another aspect to highlight is the word grouping criterion, which, according
to recent scientific evidence, suggests at least 5% in the frequency of the mentioning of
words (although there are disparities in the word grouping processes in several studies).
Finally, another of the most relevant challenges, which is of interest to this research, is the
way of obtaining the responses (words, phrases, or comments), either from ballots used
face-to-face or through online surveys [16]. When comparing the results of both methods
of obtaining information, the stability and validity of the responses can be evidenced [11].

Most studies that have used the WA technique in consumer studies obtain information
through ballots and online surveys; the latter method has been used in cross-cultural studies
or in large geographic regions where it is desired to know the preferences or consumer
perceptions quickly, without the need to invest time or considerable financial resources.
In addition, other authors [12,16] suggest that online surveys provide reliable information
from projective methods. Some other studies obtain information with the WA technique
through questionnaires or face-to-face interviews, which implies using ballot papers and
online surveys, that is, a combination of both types of sampling [17-19]. However, the
objective of the studies mentioned above is not to study the stability and validity of the
associations. To our knowledge, no research has been identified that analyzes the stability
and validity of the information generated from the WA technique in a food context based
on these two methods of obtaining information, ballot papers vs. online surveys.

On the other hand, the structural approach of the social representation theory can
be instrumental in studying the stability and validity of consumer associations using
the WA technique. This perspective is based on the fact that all the words, phrases, or
ideas generated from an associative task can be structured in a prototype map that is
differentiated according to their importance and cognitive hierarchy [20].

The structural approach of social representations is based on the central core the-
ory [20], in which the knowledge or information that a population group possesses towards
the object of representation is divided into the following two main areas: central core and
peripheral areas. The central core represents the homogeneity of the object of representa-
tion, which is strongly marked by the historicity and identity of a social group, while the
peripheral areas represent the heterogeneity towards the object of representation, with the
following two main functions: to protect the core and to allow its operation over time. In
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addition, peripheral areas are more sensitive to incorporating new representations marked
by trends and sociocultural changes [21].

One of the pioneering studies to use this approach in a food context was that of Ro-
drigues et al. [22]. They studied the concept of wine minerality among consumers and
winemakers in France. According to these authors, for both groups, wine minerality is
associated with “terroir.” Subsequent studies have used this approach to study the so-
cial representations of different food products or concepts, such as beer [23], foods with
edible flowers [24], pulses [25], or concepts such as infant formula or breastfeeding [26].
However, this approach has not yet been used to study the stability and validity of as-
sociations generated by consumers towards different food products, such as traditional
Mexican foods.

This research aimed to study the stability and validity of the information generated
from the WA technique in two consumer studies. The data were obtained with paper ballots
and an online survey using the structural approach of social representations. For this, a
territory in Central Mexico was taken as a case study, characterized by the production of
traditional cheeses (also known as “Quesos de Aculco”) that consumers highly recognized in
the region. Furthermore, this territory belongs to a tourist program in Mexico called “Pueblos
mdgicos”, which began in 2001 and serves as a symbol of recognition of the territories that
preserve the natural and material heritage in the country [27], since they are unique places in
terms of historicity and authenticity, including the foods that are produced in these places.

1.1. Literature Review
1.1.1. Factors That Influence Food Consumer Behavior

Food choice is a process in which consumers select, acquire, prepare, and consume food
based on various intrinsic (sensory characteristics) or extrinsic aspects of food (external
cues, such as labeling, packaging, and advertisements, among others) [28]. However,
deciphering the food consumer behavior is a complex task, since the consumer not only
bases his/her decisions on the intrinsic characteristics of the food, but other extrinsic
aspects influence his/her consumption behavior, such as convenience, practicality, mood,
perceived healthiness of food or labeling, among others [11,29].

In addition, food choice goes beyond fulfilling a physiological function in the hu-
man body; that is, food selection is made based on personal (age, gender, income and
personality), biological (hunger and appetite), or environmental factors, such as culture,
social, religious, and economic aspects [30]. Therefore, different models, including the Food
Choice Questionnaire (FCQ), have captured the main factors that influence food consump-
tion in different cultures [31-33], even with traditional foods [1,34]. Some authors have
studied the personal traits of rejection of new foods or foods outside one’s diet (including
traditional ethnic foods) [5,35-37] or those made with new food technologies [38]. Like-
wise, several studies have reported the changes in the consumption patterns of different
populations in the world since the COVID-19 pandemic [39]. However, in recent years, the
methodologies used to understand food consumer behavior have moved from quantitative
instruments, such as questionnaires or validated scales, towards more flexible tools, such as
open-ended questions, free comments, free listing or drawings, or projective methods [11].
This is because their application is more straightforward, requires less time, costs, human
resources, and a more significant amount of information is obtained from these methods.

1.1.2. Projective Methods: The WA Technique

Projective methods show consumers’ personalities, beliefs, or attitudes toward an
object of consumption (including food), which would be difficult to capture from question-
naires or scales. These methods allow more information on extrinsic and intrinsic factors
that contribute to people’s consumption decisions to be obtained. Their use has increased
markedly in recent years for studying food consumer behavior. One of the most remarkable
projective methods is the free word association test (WA). This can be established from
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the number of publications that have used this projective technique in the last twenty
years [11].

At a theoretical and methodological level, the WA technique is based on the expectancy-
value theory, which establishes that the first ideas, associations or words that a consumer
expresses towards a stimulus reflect their beliefs, which shape attitudes and behavior
towards a consumer object [11,12,37]. In addition, other theoretical models have been used
to explain and structure the associations that consumers generate from an exercise of this
nature. In particular, the theory of social representations (TSR) has been used by numerous
studies to structure a person’s words, including in the field of food consumer science. Social
representations are based on the standard and non-institutionalized language that a person
or social group use towards an object of representation. Therefore, it is possible to identify
the social representations of an object of consumption with the WA technique [40].

The TSR establishes that all the information generated from an associative task is based
on three dimensions. The first is “Information”, which refers to the sum of information or
knowledge that a social group possesses toward an object of representation. The second
is known as the “Field of Representation”. It allows the visualization of the hierarchy of
representations, which is generally based on different indicators, such as the frequency of
mentioning words and the AP of each representation. Finally, the third dimension is “Atti-
tude”, which establishes the representations’ connotation and shapes consumers’ attitudes
and behaviors. In other words, if the meaning of the representation is positive/negative, it
may lead to acceptance/rejection behavior towards an object of consumption [2,11,21-23].

Furthermore, different approaches in conjunction with TSR have been used to un-
derstand food consumer behavior. One of them is the structural approach, in which a
prototype map of four quadrants is generated to identify the representations’ central core
and peripheral areas. Generally, the prototype map is designed considering each repre-
sentation’s citation frequency (Y-axis) and AP (X-axis). Therefore, the representations
in the central core can be identified and positioned in the map’s upper-left area, while
the peripheral regions are found in the upper-right (first periphery) and lower quadrants
of the map (left = contrasting elements zone; right = second periphery). As previously
established, this approach has been used with different concepts or food products taken
from the language of consumers, including cheeses [22-26,41].

1.1.3. Cheese Consumer Behavior: Application of Projective Techniques and Other Sens-
ory Tools

On the other hand, the application of the WA technique for the study of food consumer
behavior has been carried out in various food categories [11,12], including traditional foods,
alcoholic and non-alcoholic beverages, meat and seafood products, unfamiliar foods for
consumers, and other food categories, including cheese and dairy products [42—45]. For
example, Soares et al. [43] investigated the perception of consumers from the northeast
and southeast regions of Brazil towards Coalho cheese, identifying 17 categories, which
demonstrate that the form of preparation, its association with a cultural product from
the northeast region, as an accompaniment of regional gastronomy products, as well as
their sensory characteristics are among the most important factors in the perception of
consumers. Judacewski et al. [44] identified the perceptions of consumers towards cheeses
ripened with a white mold surface in Brazil, establishing that sensory characteristics are
the terms that consumers mostly associate with these types of cheeses. Eldesouky et al. [45]
studied the influence of packaging on consumer expectations towards cheese, establishing
that the practicality of opening the product, as well as the size and the transparency of the
package, are the characteristics that most influence consumer expectations. In addition,
other methods such as diaries have been used to study sensory perception and consumer
behavior toward Canastra cheese [46].

From the above, it can be established that various factors influence consumers’ per-
ceptions, attitudes, and behavior toward cheeses. However, Katthab et al. [47] show that
sensory aspects, such as color, flavor, texture, and appearance, are crucial in the consumer
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acceptability of cheeses that have undergone a maturation process. Likewise, the cited
authors [47] review various sensory methodologies applied to consumers to understand
the factors that influence the acceptability of cheeses, including hedonic tests, triangle tests,
projective mapping, CATA questions and flash profiles. Bimbo et al. [48] reviewed different
studies on the influence of personal characteristics, such as gender, age or psychological
factors, on consumer attitudes toward dairy products with health benefits, including cheese.
For example, these authors identified that female consumers, compared to males, presented
more positive attitudes toward low-fat cheeses. Additionally, older consumers were more
aware of the health-enhancing characteristics of some dairy products.

Regarding traditional cheeses in Mexico, information on consumer perception and
behavior toward these products is still limited. Some works, such as that of Agudelo-Lopez
et al. [49], studied the sensory perception of consumers towards Ocosingo ball cheese,
one of the 40 traditional Mexican cheeses that is still made using artisanal processes in
the country. The authors evaluated this cheese (with different stages of maturation) in
three gastronomic scenarios, establishing an association between the intrinsic aspects of the
product (sensory characteristics) and consumption motivations. Lopez-Diaz and Martinez-
Ruiz [50] carried out a sensory profile of Chihuahua cheese (also known as Mennonite or
Chester), relating the sensory characteristics evaluated by a panel of experts with consumer
preferences. The authors established that high acidity, a salty and bitter taste, and high-fat
content limit the selection of this type of cheese.

In this brief review of the literature, some of the factors that influence food consumer
behavior have been shown, as well as the use of projective methods for their study, address-
ing theoretical and methodological aspects of their application. Likewise, some applications
of projective techniques have been identified to study cheese consumer behavior. Finally,
the review has been contextualized with some examples that have tried to capture the
perceptions or behaviors of consumers in Mexico towards traditional cheeses. However,
the application of projective methods (particularly with the WA technique) has not been
carried out to study the validity and stability of the associations using traditional cheeses
made in a region in Central Mexico.

2. Materials and Methods
2.1. Participants

This research was carried out with two studies. For the first study, a face-to-face
questionnaire with ballot papers was applied, with the participation of 89 consumers from
different locations in the State of Mexico, the state with the largest population in Mexico.
Regarding the sample composition, 58% were women, more than half of the sample were
people between 26 and 45 years of age, and the majority (70.78%) were regular consumers of
cheese (once or twice a week, they consume some cheese). The questionnaires were applied
randomly from 1 to 30 October 2021. The only inclusion criterion is that the participants
were available and interested in participating in the study.

The same questionnaire applied in the first study was designed on the Google Forms
®platform for the second study. For this task, 122 consumers participated; 59% were women
and most were subjects between 17 and 35 years of age, and regular cheese consumers
(60.65%). The survey was distributed on social networks such as Facebook and WhatsApp.
Most of the participants came from different localities in the State of Mexico. However,
12 subjects were from other states, such as Jalisco, Guerrero, Puebla, Guanajuato, and
Mexico City. Their responses were not omitted as they completed the survey.

To obtain insights into the stability and validity of the associations generated in the
study area, regardless of the participants” sociodemographic characteristics and frequency
of consumption [11,12], only balanced samples were taken with the variable sex in the
two studies (Table 1). Regarding age, educational level, and frequency of consumption,
statistically significant differences were identified in both samples. There were more
subjects who were 17 to 25 years old in the study with the online survey, while more
people aged between 36 and 45 years were in the study with paper ballots. Regarding
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the educational level, there was a significantly higher number of participants with a low
educational level in the survey using ballot papers. In contrast, more people with a high
educational level were recruited in the online survey. Likewise, there was a significantly
higher number of frequent consumers in the online survey than in the ballot paper survey.
Table 1 details the sociodemographic characteristics and the statistical differences between
the study samples.

Table 1. Sociodemographic characteristics of the samples studied from the two surveys: paper ballots

and online survey.

Total Online Paper Ballots

n =122 n=289
Sex
Men 87 50 37 0.931
Woman 124 72 52
Age
17-25 40 39 (+) 1(-)
26-35 71 41 30 <0.001
3645 53 21 (—) 32 (+)
46 and above 47 21 26
Educational level
Low 29 0(—) 29 (+)
Middle 64 33 31 <0.001
High 118 89 (+) 29 (-)
Frequency of cheese consumption
Frequent 39 30 9
Regular 137 74 63 <0.026
Not frequent 35 18 17

Note: The signs + or — indicate if the observed frequencies were higher or lower than the theoretical frequencies
according to the chi-square test (p < 0.05).

2.2. Random Sample

To obtain more information about the stability and validity of the projective methods,
it was decided to randomly select 25 participants from each study and identify if the
representations (frequency of mentioning words, AP, and CSI) were stable and reliable
in the three study samples. Participants were randomly selected based on their ID and
each participant had the same probability of being selected. For this random sample,
it was also important that the sample was different concerning some sociodemographic
characteristics of the other two samples. This sample (n = 50) was made up of mostly
women (68%), between 26 and 45 years of age (66%), with a high educational level (48%)
and regular consumption of cheese (66%). Participants of this sample did not present
statistical differences (p > 0.05) regarding gender and frequency of consumption compared
to the other two samples, while regarding age and educational level, the sample was
statistically different according to the chi-square test (p < 0.01).

This research was approved by the National Council of Science and Technology (Consejo
Nacional de Ciencia y Tecnologia, CONACYT) under the program “Estancias Posdoctorales
Por México” and had the following registration number: BP-PA-20210513211515183-1115531.

2.3. Survey Instrument

The three authors of the study carried out the content validation of the instrument.
They established by consensus the stimulus to be used to obtain the associations of con-
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sumers towards the object of study. It was decided to use the term “Aculco” to identify the
influence of the territory represented by the traditional cheeses made in the region. A pilot
test was applied with 15 subjects to identify the inconsistencies and interpretability of the
instrument [51]. Likewise, four words were requested during the associative task as part of
the structural approach of social representations [21,23,25].

All participants agreed to participate in the study and written consent was obtained.
In addition, in both surveys, the subjects were informed that the data collected would be
only used for academic purposes, following the protocols of confidentiality and protection
of personal data. Then, for both studies, participants were asked to mention the first four
words that came to mind with the stimulus “Aculco”.

For the first study, consumers were given a paper ballot with the following instructions:
could you mention the first four words, phrases, or ideas that come to mind with the term
“Aculco”? The task took between 5 and 10 min. Regarding the online survey, the stimulus
used to obtain the participants’ associations was the following question: could you mention
the first four words, ideas, or phrases that come to mind when you hear the word “Aculco”?

2.4. Data Analysis
2.4.1. Word Grouping into Categories

All information from the three study samples was placed in an Excel database. The
words obtained from the WA exercise were qualitatively analyzed for their subsequent
grouping into categories, following the methodological processes established by other
authors [52]. This process was carried out by three experts with at least five years of
experience in exercises of this nature (WA tasks). Independently, each expert grouped the
words into categories of higher hierarchy in both studies. The grouping of words was
carried out carefully to avoid the loss of information and misinterpretation of the terms
and to group them in the correct category. The experts used a Spanish dictionary during
the word grouping [23]. This process was carried out with the random sample selected
from both studies.

Once the categories/representations were formed, the three experts met to contrast
their results and agreed on categories that emerged in each study. Categories/representations
mentioned by 5% of the sample (at least in one study) were considered for further anal-
ysis. The chi-square test was used to determine if the frequency of mentioning specific
words differed in the three samples for each of the representations selected to analyze the
stability and validity. This analysis expects that no statistical differences will be observed
in the frequency of mention in most categories/representations with the Chi-Square test
(p > 0.05).

2.4.2. Structural Approach of Social Representations

Subsequently, to contribute to the study of the stability and validity of the information
obtained from projective methods, such as the WA technique, the structural approach of
social representations was used [20], which allows for identifying the central core and
peripheral areas with prototype maps of the following four zones: central core, first periph-
ery, contrasting elements zone, and second periphery. Rodrigues et al. [22] introduced the
structural approach of social representations to study representations of wine minerality
among consumers and winemakers in France. Several studies have subsequently used it to
analyze concepts or food products [23-26].

For this analysis, the position of each word within the categories/representations
was respected, considering that the first word is the most important and the fourth the
least, given that in this associative task, the participants were not asked to order the words
according to their hierarchy or importance [53]. In addition, other authors [54] establish
that the first word mentioned with the WA technique has the most special connection with
the object of representation and influences attitudes and behaviors regarding food selection
among consumers [11].
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The frequency of mentioning specific words and the AP of each category were con-
sidered. Multiple responses regarding the frequency of the categories/representations by
each participant were considered only once, taking into account their first mention and
position [26]. In this sense, a prototype map was built for each study, including the survey
with ballots (face-to-face), online survey, and the random sample.

The prototype maps were constructed using a scatter plot, considering the impor-
tance of each category/representation on the X-axis and the frequency of mentioning
specific words on the Y-axis (%). The cut-off points for each map axis were calculated
following the methodological processes established by other authors [21,23,26]. All cate-
gories/representations were placed in descending order for the cut-off point on the Y-axis.
The cut-off point was established when the difference between two consecutive categories
was at its maximum value. For the X-axis, the importance of the words in the WA exercise
was averaged, resulting in a theoretical cut-off point of 2.5 = (1 + 2 + 3 + 4) /4 [23]. From
this analysis, it was expected that the representations would have a similar configuration
in the prototype maps of social representations in the three study samples, which could
contribute to the study of the stability and validity of the information obtained from the
projective methods.

2.4.3. Cognitive Salience Index (CSI)

To corroborate the results obtained from the analysis of social representations, the CSI
was calculated following the methodological processes established by other authors [55,56].
The formula used to calculate the CSl is as follows:

CSI=F/N x AP

where F is the frequency of mention of each category, N is the total number of participants
and AP is the average position of each category/representation. The CSI ranges between
0 and 1; if a representation obtains a value close to 1, it indicates cognitive importance
towards the object of presentation, with a high frequency of mention and an AP close to
the first word mentioned. For the representations of lower frequency, the AP is close to the
last word mentioned and the CSl is close to 0. This index was calculated using the three
databases, so the APs of the representations and the CSIs are also expected to be similar. In
other words, the representations at a cognitive and attitudinal level between the territory
and traditional foods are similar.

2.4.4. Cluster Analysis

Cluster analysis was used to complement the previous analyses and study the config-
uration of the representations identified with the three samples. Therefore, three distance
matrices were constructed, considering the positions of the categories identified (rows) by
the study subjects (columns). For the first sample, a 12 x 89 matrix was constructed; for the
second, a 12 x 122 matrix; and for the third, a 12 x 50 matrix. Subsequently, the distances
were calculated using the Manhattan distances [57,58].

Cluster analysis was conducted to assess whether the social representations con-
structed from the WA task could be grouped into different or similar clusters. Hierarchical
cluster analysis (HCA) was performed using Ward’s method as an agglomeration algorithm
and a dendrogram established the resulting groups in the three study samples. From this
analysis, it was expected that the representations would have a similar grouping in the
clusters identified from the HCA.

2.4.5. Multiple Factor Analysis (MFA)

Given that in the three samples, the results for each of the representations were
standardized concerning the frequency, the APs (1-4) and CSIs (0-1), MFA was used to
identify if the results were similar in the study samples. MFA is a multivariate statistical
technique that analyzes a series of observations from various blocks or sets of variables of a
qualitative or quantitative nature. The main objective of the MFA is to combine different
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groups of variables that describe the same observations [59-61]. Therefore, MFA was
used to identify if the configurations of the three blocks of variables obtained were similar
concerning the representations analyzed with the WA technique.

In this case, the observations introduced to the MFA were the social representations
identified (n = 12) using the same block of variables, including relative frequency, AP and
CSI. Therefore, the procedure used by other authors was followed [18,62], placing the social
representations in the rows of the database, while the frequency, AP and CSI were in the
columns, as reported in Table 2. Finally, the regression vector coefficient (RV) was used to
measure the correlation of social representations from the three blocks or variables. The RV
coefficient is a measure that ranges between 0 and 1. A value close to 1 of the RV coefficient
indicates similarity in the configuration of the social representations [18]. All statistical
analyses in this article were performed using the software XLSTAT 2014.5.03 (Addinsoft
Corp., Paris, France).

Table 2. Stability and validity of social representations from the three study samples.

Paper Online Random
Ballots AP CSI Survey AP CSI Sample AP CSI P
n =289 n =122 n =50
Cheese and dairy products 63 (0.71) 1.67 0.425 98 (0.80) 1.46 0.550  42(0.84) 1.24 0.678 0.129
Tourist resource (waterfall) 24 (0.27) 2.67 0.101 17 (0.14) 2.59 0.054  10(0.20) 3.00 0.167 0.061
Culture 16 (0.18) 2.63 0.068 20 (0.16) 2.90 0.057 5(0.10) 4.00 0.025 0.444
Pueblo magico 38 (0.43) 247 0.173 49 (0.40) 2.35 0.171  21(0.42) 2.52 0.166 0.929
)

Nature and landscape

26 (0.29 2.67 0.114 18(0.15) 244 0.060 8(0.16) 2.50 0.064 0.025

Craft 6(0.07) 167 0040 8(0.07) 288 0023 6(0.12) 283 0042 0438
Tourism 15(0.17) 257 0061 28(0.23) 268 0086 10(0.20) 260 0077  0.552
Family 5(0.06)  2.80 0020 2(0.02) 3.00 0005 4(0.08 200 0040  0.121

State of Mexico

8 (0.09) 2.38 0.038  20(0.16) 2.30 0.071 3 (0.06) 3.00 0.020 0.093

Gastronomy 17 (0.19) 2.82 0.068  28(0.23) 3.14 0.073 9(0.18) 2.78 0.065 0.691
Territory 29 (0.33) 2.55 0.128  33(0.27) 2.73 0.099  17(0.34) 2.76 0.123 0.561
Tradition 15 (0.17) 227 0.074  19(0.16) 2.68 0.058 5(0.10) 3.20 0.031 0.533

Note: The relative frequencies of each representation are in brackets.

3. Results
3.1. Influence of the Territory on the Social Representations of Traditional Mexican Cheeses

The first result of this study that must be highlighted is that the social representations
identified (n = 12) in the three samples were the same, with “Cheese and dairy products”,
“Pueblo magico”, and “Territory” being the most frequently mentioned, which suggests
that the representations obtained indicate stability and validity towards the object of
representation (Table 2). It is also essential to highlight the contrasting of the results by the
three experts who grouped the words into higher hierarchy categories/representations.

Appendix A describes the most relevant words that formed each representation of
the online and paper ballot surveys. It should be noted that in most of the representations
(n = 11), the frequencies were similar, since no statistical differences were observed with the
chi-square test (p > 0.05). This result reinforces the stability and validity of the information
obtained from the WA technique described above. In other words, similar results were
obtained from repetitive studies with projective methods (Table 2).

From the qualitative descriptive analysis, it was observed that the category “Cheese
and dairy products” refers to the fact that consumers recognize the territory from the
production of these products; some of the words included in this representation were as
follows: cheese, cheeses, dairy products, milk, cheese production, among others. Fur-
thermore, the AP of this representation in the three samples suggests that it has the most
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remarkable connection with the object of representation, since it was the closest to the first
word mentioned. Even the CSIs values were the highest in the three study samples (paper
ballots = 0.425, online survey = 0.550, and random sample = 0.678 (Table 2)).

The second representation (Pueblo magico) should be highlighted, which refers to
the fact that the territory studied is part of a Mexican tourism program with the same
name and includes localities or municipalities of historical importance in the country with
attractions that show their national identity. In this representation, the APs were similar,
highlighting the CSIs, which were almost identical in the three study samples. In the third
representation (Territory), the APs were also similar, but not with the CSI, given that in the
random sample and with the paper ballots, these were slightly higher (CSI = 0.123; 0.128,
respectively), unlike in the online study (CSI = 0.099).

In the representation “Nature and landscape”, statistically significant differences were
observed in the frequency of mention (p < 0.05), since it was a representation mentioned
more in the sample with ballot papers than in the other two samples. In this representation,
the words mentioned indicate that the territory has an exceptional landscape and nature.
Concerning the representation “Tourist resource (waterfall)”, it can be found that it is a
resource that the territory possesses and that it attracts people to visit the region. No
statistical differences were observed in the frequency of mention. In addition, the APs were
similar between all three samples; however, the CSI was higher in the random sample than
in the other two.

In the “Culture” representation, no differences were observed with the chi-square test;
however, in the online survey, this representation was closer to the third word mentioned,
unlike in the survey carried out with ballots. On the other hand, in the random sample,
this representation was positioned closer to the fourth word mentioned. In the “Craft”
representation, the APs were similar in the sample obtained with the online survey and the
randomly selected one; however, in the study with ballot papers, this representation was
positioned close to the first word mentioned. Likewise, in the three study samples, the CSIs
were similar.

“Family and State of Mexico” were representations with similar CSIs; however, regard-
ing the APs, there were differences. For example, the AP of “Family” in the random sample
was related to the second word mentioned among the participants. “Gastronomy and
Tourism” presented similar APs and CSIs (with slight variations). These results corroborate
that the representations tend to have specific stability and cognitive importance in the two
types of surveys. Furthermore, the random sample corroborated the projective methods’
stability, since the APs and CSIs were similar to the other two samples.

3.2. Structural Approach of Social Representations towards Traditional Mexican Cheeses

The second objective of interest in this research was to study, using the structural
approach of social representations, the stability and validity of the object of representation,
by identifying the central core and the peripheral areas. Therefore, prototype maps were
constructed, identifying the four zones in the three study samples (Figure 1).

In the three maps, the representation “Cheese and dairy products” was positioned
in the central core, corroborating the above results. In other words, there is a direct
connection between the territory and traditional foods; in this case, the dairy products
made in the region. The three study samples reported stability and validity towards the
object of representation. However, the APs of this representation were close to the first
word mentioned in the random sample and the online survey.

In the three maps, no representations were observed in the first periphery (upper-right
quadrant). The representation “Pueblo magico” is worth noting, which was positioned
in the zone of contrasting elements in the online and with ballots surveys. However, in
the random sample, this representation was very close to this area. The representations
“Culture, Gastronomy, Tourism, Tourist resource (waterfall) and Territory” were positioned
in the second periphery of the three maps. In general, it can be observed that most of
the representations have similar configurations in the four zones of the prototype map.
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However, the differences identified were in the peripheral areas, which suggests that these
areas are more sensitive to change and strongly depend on the sociocultural aspects of the
study samples; likewise, their function is to protect the central core, as demonstrated in
this research.
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Figure 1. Prototype maps of the three study samples. (a) Paper ballots. (b) Online survey. (¢) Ran-
dom sample.

3.3. Cluster Analysis and MFA

On the other hand, cluster analysis was performed with the distance matrices obtained
from the three study samples. Two clusters were identified in each study, which can be
observed in Figure 2. The dendrograms have similarities regarding the configuration of the
clusters. The first cluster grouped the representations “Cheese and dairy products” and
“Pueblo magico” together, which are crucial for the representation object, and this grouping
is consistent with the results identified in the prototype maps, since the first representa-
tion was positioned in the central core, while the second had a high mention frequency
that allowed it to position itself in the contrasting elements zone (except for the random
sample), very close to the central core. The other representations were agglomerated in
the second cluster and reflect the heterogeneity of the representations, which protects the
central core.

The map obtained from the MFA shows the similarities of the results obtained from
the two types of surveys (ballots and online) with the WA projective technique. The first
factor explained 81.43% of the variance, while the second explained 13.57%. The “Craft”
representation was the only representation with more significant differences, possibly due
to the average position that this representation occupied in each study, which was closer to
the first word mentioned in the survey with ballots. The RV coefficient corroborates the
results obtained from the MFA map, since a value of 0.87 was obtained, indicating that the
representations from the projective methods are similar and present stability and validity
for both surveys (Figure 3a).

Finally, we decided to carry out a second MFA (Figure 3b) to establish the similarity
of the representations of the three samples studied. This second analysis explained 89.7%
of the variance of the three blocks of variables used. The first factor explained the most
significant amount of information (80.34%). Furthermore, the “Craft” representation again
presented the greatest variability, possibly due to the difference in the AP of the ballot
paper survey concerning the online and the random sample. However, the RV correlation
coefficient was >0.80 among the three study samples, which suggests that this coefficient
is a measure that compares the results obtained and allows to indicate the reliability and
validity of the information presented in this research using projective methods.
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Figure 3. MFA of the social representations identified in the three study samples. (a) MFA of the
social representations of online and ballot paper surveys. (b) MFA of the social representations of
the three study samples. Note: all representations identified in the two studies were abbreviated as
follows: cheese and dairy products (CH_DP); tourist resource (TR_W); culture (C); pueblo magico
(PM); nature and landscape (N&L); craft (CR); tourism (Tou); family (Fam); State of Mexico (SM);
gastronomy (Gast); territory (Terr); tradition (Tra).

4. Discussion

The primary purpose of this research was to study the stability and validity of the
information obtained from projective methods, particularly with the WA technique, with
the following two types of surveys: face-to-face surveys with ballots and online surveys [16].
For both studies, the same stimuli were used to extract information from the participants,
using a case study of a territory characterized by the production of traditional cheeses in
Central Mexico [63,64]. In addition, a random sample (n = 50) of both studies was selected
to corroborate the stability and validity of the identified social representations.

To our knowledge, this is one of the first studies to establish, despite the qualitative
nature of the information obtained with projective methods in the study of food consumer
behavior, the stability and validity of the obtained data. Twelve representations were
obtained in the three study samples. In most of the representations (n = 11), no statistically
significant differences were found according to the chi-square test (p > 0.05), despite differ-
ences in the sociodemographic characteristics (age and educational level) and frequency of
consumption of the samples studied.

Viana et al. [16] highlight the importance of comparing and analyzing the validity
of the information obtained from projective methods with online and ballot paper sur-
veys. Gambaro [12] establishes that one of the challenges of projective techniques is the
validity and reliability of the information obtained with these methods; that is, consistent
and reliable information is obtained from repetitive studies regardless of the characteris-
tics of the population. Recently, Rojas-Rivas et al. [11] reviewed four studies (including
cross-cultural studies) that use the WA technique to identify consumers’ perception of
traditional foods, establishing that although the studies were carried out in different spatial,
temporal, cultural, and sociodemographic conditions, ten categories were identified that
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indicate stability in the construction or representation of consumers’ perceptions towards
traditional foods.

However, it is noteworthy that culture is a factor that influences the stability and
validity of information from projective methods. In cross-cultural studies that use the WA
technique, it has been shown that each population or culture has a particular way of repre-
senting food or food concepts [7,51,65]. Despite cultural differences, some representations
show stability; for example, Son et al. [51] did not identify statistical differences in some of
the representations of consumers from Korea, Japan, Thailand, and France towards rice,
establishing that it is a primary food product, associated with economic, family and tradi-
tional aspects in the four cultures. Rojas-Rivas et al. [11] indicate that cross-cultural studies
provide valuable information on the validity and stability of the information obtained from
the WA technique.

Likewise, the representations “Cheese and dairy products, Territory, Culture, Gas-
tronomy and Family” are consistent with the results reported by Soares et al. [43], who
studied the perception of consumers towards Coalho cheese in Brazil and identified that
it is a product associated with culture, particularly in the northeastern region, where con-
sumers relate it to ingredients, forms of production, an accompaniment of typical dishes
(gastronomy) and family. Although sensory aspects are the main factors that influence
consumer perceptions of different types of cheese [43,44,46,66], other factors influence
perception, such as packaging, production regions, places, consumption occasions, security
aspects, price, processing technology or attitudes and feelings [46,66]. In the case of this
research, although some cheese produced in the region was not used as a stimulus to extract
consumer associations, it was observed that not only is the territory associated with cheeses
and dairy products from the area, but also with cultural aspects, nature and landscape and
tourist activities, among other extrinsic aspects that are associated with the territory in the
representations of consumers.

On the other hand, the structural approach has proven to be a theoretical tool that
contributes to the study of the validity and stability of the information obtained with
projective methods, since the prototype maps showed a similar configuration in the or-
ganization of the representations in the three study samples. Several studies have used
this theoretical approach to study how different population groups construct concepts or
perceive characteristics associated with food [22-26,67]. However, it had not been used to
compare results obtained from ballot and online surveys.

The representation “Cheese and dairy products” was positioned in the central core of
the three maps. The above finding suggests that consumers associate traditional foods with
the territory of production, since this representation is firmly anchored in the collective
memory of the study groups. Rodrigues et al. [22] establish that “terroir” is the only
stable element in the representation of the minerality of wine between consumers and
winemakers. According to other authors [20,22,53], the central core maintains the ideas,
knowledge, or information that give meaning to the object of representation over time. The
central core is based on a social group’s memory and historicity.

It is noteworthy that the representation “Pueblo magico”, which emerged near the
central core in the three study samples, even in the HCA, formed a cluster together with
“Cheese and dairy products”. In this context, since 2015, the municipality of Aculco has
been integrated into the Mexican tourism program called “Pueblos magicos”, which aims to
promote tourism at a national and international level, since the municipalities or localities
that belong to this program are characterized by having symbolic, historical and natural
attributes [68]. These results suggest that the representation of the territory is linked to
traditional foods and tourist aspects, so there could be great opportunities to take advantage
of the territory through gastronomic tourism activities, since cheeses have acquired a more
significant role as tourist attractions in different destinations [69,70].

The other representations were positioned in the peripheral areas of the prototype
maps. These areas represent the heterogeneity of the object of representation, since they are
more sensitive to change and the incorporation of new terms in the collective memory of a



Foods 2022, 11, 3959

16 of 20

social group; however, their function is the protection of the central core [20]. It is essential
to mention that in most of the representations, the APs and CSIs were similar, reinforcing
our results regarding the validity and stability of the information in the case study.

Finally, some considerations derived from this research could be used for future
studies at the methodological level. First, it is essential to highlight the contrasting of the
representations (words grouped into categories) by the three experts, which guarantees a
consensus on the name and frequency of each category/representation [13]. In addition,
the minimum frequency criterion considered the representations as part of the analysis [11].
Second, the triangulation process was essential and included using different methods,
statistical tools, and theoretical perspectives to better understand the object of study [71].
In this case, the structural approach of social representations and cognitive tools such as
the CSI were combined. Third, the stability and validity of the information obtained with
projective techniques, in conjunction with the statistical methods used, was confirmed,
since in eleven representations, no statistical differences were identified with the chi-square
test. Likewise, the maps obtained from the MFA and the RV coefficient showed a similar
configuration of the representations in the three study samples.

Generally, the stability of information is evaluated with repetitive studies and un-
der similar conditions in which consistent results are produced [72,73], as reported in
this research. However, future studies must investigate the stability and validity of the
information obtained with projective methods with other products, stimuli, concepts or
food categories. Another limitation of our study is the size of the samples used in both
studies, so future research must replicate our findings with larger and more representative
samples. It should be noted that the methodology used in this study is the first step to
identifying the stability and validity of the information of projective methods and uses a
combination of qualitative (structural approach of social representations) and quantitative
tools. Therefore, future works could use/incorporate other methods to analyze the stability
and validity of projective techniques. Although the RV coefficient was used as a measure
of correlation to identify the similarity and consistency in the stability and validity of
the results obtained from the three study samples, it is important for future studies to
incorporate other validation tools, such as the comparison of the APs and CSIs of social
representations. It is recommended to carry out more repetitive studies with food products
or concepts, comparing the representations according to personal characteristics (gender,
age and income) and consumption patterns. Finally, future works could investigate the
validity and stability of the information with other projective methods.

5. Conclusions

This preliminary research aimed to study the stability and validity of the information
obtained from the projective methods using the WA technique with the case of traditional
cheeses from Central Mexico. The frequency of mention in most of the identified represen-
tations was not statistically different, which can be corroborated with the APs and CSIs.
The prototype maps obtained from the structural approach of social representations made
it possible to identify that the representations were similarly configured in the three study
samples. Therefore, the results suggest that projective methods provide stable information
about a representation object associated with traditional foods or products; in this case,
with the cheeses and dairy products of the study region. In addition, the MFA and the
RV coefficient allowed us to observe that the results obtained from both surveys indicate
stability and validity, given that the RV coefficient showed a strong correlation between the
two analyzed matrices; in other words, the results of the social representations were similar
with the online and ballot paper surveys. In the case of the random sample, it was possible
to observe similarity with the other two surveys according to the RV coefficient.

The results of this research may have various practical implications for future research
that seeks to study the validity and stability of information of a qualitative nature, in-
cluding the use of projective methods. The structural approach of social representations
could be helpful in repetitive studies with consumers of different consumption patterns or



Foods 2022, 11, 3959

17 of 20

sociodemographic characteristics in order to understand the organization in cognitive and
attitudinal terms of their perceptions of various food products or concepts. In addition, it
could be useful to study the stability of the information in longitudinal studies that use
projective methods.
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Appendix A

Table A1. Main words of the social representations identified in the two studies.

Survey with Paper Ballots (n = 89) Online Survey (n = 122)
Main words of each representation Main words of each representation
Cheese and dairy products Cheese, cheeses, milk, Oaxaca cheese Cheese, cheeses, milk, cows, Oaxaca cheese
Tourist resource (waterfall) Waterfall (s), water, its water Waterfall (s), water, beach
Culture Culture, history Culture, history, Mexico, customs, root, historic
Pueblo magico Town, pueblo magico, magic, typical town Pueblo magico, town (s), magic, typical town

Nature and landscape

Nature, landscape (s), beautiful, beautiful place  Nature, natural place, place, landscape, beautiful

Craft Craft, crafts Craft, crafts
. . ) . Tourism, tourist spot, holidays, travel, visit, trip,
Tourism Tourism, tourist spot, travel, visit ourism, tourist spot, hohdays, travel, vistt, trip
hotel
Family Family, families People, family

. .. . . tate of Mexico, icipality, th of the stat

State of Mexico Municipality, State of Mexico State of Mexico mumcipality, north of the state
of Mexico
Gastronomy Gastronomy, food, foods, taste, quesadillas Gastronomy, food, delicious food, taste, tasty
Territory Charros, charreria, place, rural, livestock, cattle Region, Otomies, cattle, livestock, rural, farm
Tradition Tradition, traditions Tradition (s), traditional
References

1. Serrano-Cruz, M.R.; Espinoza-Ortega, A.; Sepulveda, W.S.; Vizcarra-Bordi, I.; Thomé-Ortiz, H. Factors associated with the
consumption of traditional foods in central Mexico. Br. Food . 2018, 120, 2695-2709. [CrossRef]

2. Rojas-Rivas, E.; Rendon-Dominguez, A.; Felipe-Salinas, J.A.; Cuffia, F. What Is Gastronomy? An Exploratory Study of Social
Representation of Gastronomy and Mexican Cuisine among Experts and Consumers using a Qualitative Approach. Food Qual.
Prefer. 2020, 83, 103930. [CrossRef]

3.  Hidalgo-Milpa, M.; Arriaga-Jordan, C.M.; Cesin-Vargas, A.; Espinoza-Ortega, A. Characterisation of consumers of traditional
foods: The case of Mexican fresh cheeses. Br. Food ]. 2016, 118, 915-930. [CrossRef]

4. de Albuquerque, J.; de Souza, J.; de Albuquerque, J.; Silva, T.; Escalona-Buendia, H.; Bosquez-Molina, E.; Morerira, P. Consumer
perception and use of nopal (Opuntia ficus-indica): A cross-cultural study between Mexico and Brazil. Food Res. Int. 2019, 124,
101-108. [CrossRef] [PubMed]


http://doi.org/10.1108/BFJ-11-2017-0663
http://doi.org/10.1016/j.foodqual.2020.103930
http://doi.org/10.1108/BFJ-02-2015-0083
http://doi.org/10.1016/j.foodres.2018.08.036
http://www.ncbi.nlm.nih.gov/pubmed/31466628

Foods 2022, 11, 3959 18 of 20

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

Bernal-Gil, N.Y.; Favila-Cisneros, H.; Zaragoza-Alonso, J.; Cuffia, F.; Rojas-Rivas, E. Using projective techniques and Food
Neophobia Scale to explore the perception of traditional ethnic foods in Central Mexico: A preliminary study on the beverage
Sende. J. Sens. Stud. 2020, 35, e12606. [CrossRef]

Sanchez-Vega, L.P.; Espinoza-Ortega, A.; Thomé-Ortiz, H.; Moctezuma-Pérez, S. Perception of traditional foods in societies in
transition: The maize tortilla in Mexico. J. Sens. Stud. 2021, 36, e12635. [CrossRef]

Guerrero, L.; Claret, A.; Verbeke, W.; Enderli, G.; Zakowska-Biemans, S.; Vanhonacker, E; Issanchou, S.; Sajdakowska, M.; Granli,
B.S.; Scalvedi, L.; et al. Perception of traditional food products in six European regions using free word association. Food Qual.
Prefer. 2010, 21, 225-233. [CrossRef]

Renko, S.; Cerjak, M.; Haas, R.; Brunner, F; Tomi¢, M. What motivates consumers to buy traditional food products? Evidence
from Croatia and Austria using word association and laddering interviews. Br. Food J. 2014, 116, 1726-1747. [CrossRef]

Wang, O.; Gellynck, X.; Verbeke, W. Perceptions of Chinese traditional food and European food among Chinese consumers. Br.
Food ]. 2016, 118, 2855-2872. [CrossRef]

Garcia-Barron, S.E.; Leyva-Trinidad, D.A.; Carmona-Escutia, R.P.; Romero-Medina, A.; Villanueva-Rodriguez, S.J. Evaluation of
traditional foods from a consumer’s perspective: A review of methods and highlights. Br. Food . 2021, 123, 4451-4465. [CrossRef]
Rojas-Rivas, E.; Espinoza-Ortega, A.; Thomé-Ortiz, H.; Cuffia, F. More than words! A Narrative review of the use of the projective
technique of Word Association in the studies of food consumer behavior: Methodological and theoretical implications. Food Res.
Int. 2022, 156, 111124. [CrossRef]

Gambaro, A. Projective techniques to study consumer perception of food. Curr. Opin. Food Sci. 2018, 21, 46-50. [CrossRef]
Mesias, F.; Escribano, F. Projective Techniques. In Methods in Consumer Research Volume 1, 1st ed.; Ares, G., Varela, P, Eds;
Woodhead Publishing: Cambridge, UK, 2018; pp. 79-102. [CrossRef]

Donoghue, S. Projective techniques in consumer research. J. Fam. Ecol. Consum. Sci. 2000, 28, 47-53. [CrossRef]

Doherty, S.; Nelson, R. Using projective techniques to tap into consumers’ feelings, perceptions and attitudes ... getting an
honest opinion. Int. J. Consum. Stud. 2010, 34, 400-404. [CrossRef]

Viana, M.M,; Silva, V.; Deliza, R.; Trindade, M.A. The use of an online completion test to reveal important attributes in consumer
choice: An empirical study on frozen burgers. Food Qual. Prefer. 2016, 52, 255-261. [CrossRef]

Ares, G.; de Saldamando, L.; Giménez, A.; Claret, A.; Cunha, L.M.; Guerrero, L.; de Moura, A.P,; Oliveira, D.C.R.; Symoneaux, R.;
Deliza, R. Consumers’ associations with well-being in a food-related context: A cross-cultural study. Food Qual. Prefer. 2015, 40,
304-315. [CrossRef]

Pontual, I.; Amaral, G.V.; Esmerino, E.A.; Pimentel, T.C.; Freitas, M.Q.; Fukuda, R.K.; Sant’Ana, I.L.; Silva, L.G.; Cruz, A.G.
Assessing consumer expectations about pizza: A study on celiac and non-celiac individuals using the word association technique.
Food Res. Int. 2017, 94, 1-5. [CrossRef]

Schlinkert, C.; Gillebaart, M.; Benjamins, J.; Poelman, M.; de Ridder, D. The snack that has it all: People’s associations with ideal
snacks. Appetite 2020, 152, 104722. [CrossRef]

Abric, ].C. La recherche du noyau central et de la zone muette des représentations sociales. In Méthodes D’etude Des Representations
Sociales; Abric, J.C., Ed.; RES: Ramonville Saint-Agne, France, 2003; pp. 59-80.

Rojas-Rivas, E.; Cuffia, F. Gastronomy: A novel social representation of foods through consumers’ language. In Future Foods:
Global Trends, Opportunities and Sustainability Challenges, 1st ed.; Bhat, R., Ed.; Academic Press: Cambridge, MA, USA, 2022;
pp. 411-424. [CrossRef]

Rodrigues, H.; Ballester, J.; Saenz-Navajaz, M.P,; Valentin, D. Structural approach of social representation: Application to the
concept of wine minerality in experts and consumers. Food Qual. Prefer. 2015, 46, 166-172. [CrossRef]

Goémez-Corona, C.; Lelievre-Desmas, M.; Escalona-Buendia, H.B.; Chollet, S.; Valentin, D. Craft beer representation amongst men
in two different cultures. Food Qual. Prefer. 2016, 53, 19-28. [CrossRef]

Rodrigues, H.; Cielo, D.P.; Gémez-Corona, C.; Silveira, A.A.S.; Marchesan, T.A.; Galmarini, M.V.; Richards, N.S.P.S. Eating
flowers? Exploring attitudes and consumers’ representation of edible flowers. Food Res. Int. 2017, 100, 227-234. [CrossRef]
[PubMed]

Melendrez-Ruiz, J.; Arvisenet, G.; Laugel, V.; Chambaron, S.; Monnery-Patris, S. Do French Consumers Have the Same Social
Representations of Pulses as Food Industry Professionals? Foods 2020, 9, 147. [CrossRef] [PubMed]

Ares, G.; Girona, A.; Rodriguez, R.; Vidal, L.; Iragola, V.; Machin, L.; de Leén, C.; Bove, I. Social representations of breastfeeding
and infant formula: An exploratory study with mothers and health professionals to inform policy making. Appetite 2020,
151, 104683. [CrossRef] [PubMed]

Nufiez, M.; Pérez-Serrano, A.M. Yolixpa Festival, Chiaroscuro Tourist Scene in Cuetzalan del Progreso, Mexico. RIVAR 2022, 9,
211-228. [CrossRef]

Karanja, A.; Ickowitz, A.; Stadlmayr, B.; MCMulllin, S. Understanding drivers of food choice in low- and middle-income countries:
A systematic mapping study. Glob. Food Secur. 2022, 32, 100615. [CrossRef]

An, R; Shi, Y,; Shen, J.; Bullard, T.; Liu, G.; Yang, Q.; Chen, N.; Lao, L. Effect of front-of-package nutrition labeling on food
purchases: A systematic review. Public Health 2021, 191, 59-67. [CrossRef]

Kokkoris, M.D.; Stavrova, O. Meaning of food and consumer eating behaviors. Food Qual. Prefer. 2021, 94, 104343. [CrossRef]
Steptoe, A ; Pollard, T.; Wardle, J. Development of a Measure of the Motives Underlying the Selection of Food: The Food Choice
Questionnaire. Appetite 1995, 25, 267-284. [CrossRef]


http://doi.org/10.1111/joss.12606
http://doi.org/10.1111/joss.12635
http://doi.org/10.1016/j.foodqual.2009.06.003
http://doi.org/10.1108/BFJ-02-2014-0090
http://doi.org/10.1108/BFJ-05-2016-0180
http://doi.org/10.1108/BFJ-12-2020-1090
http://doi.org/10.1016/j.foodres.2022.111124
http://doi.org/10.1016/j.cofs.2018.05.004
http://doi.org/10.1016/B978-0-08-102089-0.00004-2
http://doi.org/10.4314/jfecs.v28i1.52784
http://doi.org/10.1111/j.1470-6431.2010.00880.x
http://doi.org/10.1016/j.foodqual.2015.11.016
http://doi.org/10.1016/j.foodqual.2014.06.001
http://doi.org/10.1016/j.foodres.2017.01.018
http://doi.org/10.1016/j.appet.2020.104722
http://doi.org/10.1016/B978-0-323-91001-9.00030-X
http://doi.org/10.1016/j.foodqual.2015.07.019
http://doi.org/10.1016/j.foodqual.2016.05.010
http://doi.org/10.1016/j.foodres.2017.08.018
http://www.ncbi.nlm.nih.gov/pubmed/28888445
http://doi.org/10.3390/foods9020147
http://www.ncbi.nlm.nih.gov/pubmed/32024192
http://doi.org/10.1016/j.appet.2020.104683
http://www.ncbi.nlm.nih.gov/pubmed/32234532
http://doi.org/10.35588/rivar.v9i26.5587
http://doi.org/10.1016/j.gfs.2022.100615
http://doi.org/10.1016/j.puhe.2020.06.035
http://doi.org/10.1016/j.foodqual.2021.104343
http://doi.org/10.1006/appe.1995.0061

Foods 2022, 11, 3959 19 of 20

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.
61.

Januszewska, R.; Pieniak, Z.; Verbeke, W. Food choice questionnaire revisited in four countries. Does it still measure the same?
Appetite 2011, 57, 94-98. [CrossRef]

Cunha, LM.; Cabral, D.; Moura, A.P; de Almeida, M.D.V. Application of the Food Choice Questionnaire across cultures:
Systematic review of cross-cultural and single country studies. Food Qual. Prefer. 2018, 64, 21-36. [CrossRef]

Wang, O.; De Steur, H.; Gellynck, X.; Verbeke, W. Motives for consumer choice of traditional food and European food in mainland
China. Appetite 2015, 87, 143-151. [CrossRef] [PubMed]

Pliner, P; Hobden, K. Development of a scale to measure the trait of food neophobia in humans. Appetite 1992, 19, 105-120.
[CrossRef]

Rabadén, A.; Bernabéu, R. A systematic review of studies using the Food Neophobia Scale: Conclusions from thirty years of
studies. Food Qual. Prefer. 2021, 93, 104241. [CrossRef]

Roininen, K.; Arvola, A.; Lahteenméki, L. Exploring consumers’ perceptions of local food with two different qualitative techniques:
Laddering and word association. Food Qual. Prefer. 2006, 17, 20-30. [CrossRef]

Evans, G.; Kermarrec, C.; Sable, T.; Cox, D.N. Reliability and predictive validity of the Food Technology Neophobia Scale. Appetite
2010, 52, 390-393. [CrossRef] [PubMed]

Gonzalez-Monroy, C.; Gémez-Goémez, I.; Olarte-Sanchez, C.M.; Motrico, E. Eating Behaviour Changes during the COVID-19
Pandemic: A Systematic Review of Longitudinal Studies. Int. J. Environ. Res. Public Health 2021, 18, 11130. [CrossRef] [PubMed]
Lo Monaco, G.; Bonetto, E. Social representations and culture in food studies. Food Res. Int. 2019, 115, 474-479. [CrossRef]
[PubMed]

Rojas-Rivas, E.; Urbine, A.; Zaragoza-Alonso, J.; Cuffia, F. Cross-cultural representations of gastronomy among consumers in two
Latin American countries. Food Res. Int. 2021, 140, 109881. [CrossRef]

Esmerino, E.A,; Ferraz, ].P.; Tavares, E.R; Pinto, L.; Freitas, M.; Cruz, A.G.; Bolini, HM.A. Consumers’ perceptions toward 3
different fermented dairy products: Insights from focus groups, word association, and projective mapping. J. Dairy Sci. 2017, 100,
8849-8860. [CrossRef]

Soares, E.; Esmerino, E.; Ferreira, M.V.; Da Silva, M.A.; Freitas, M.; Cruz, A. What are the cultural effects on consumers’
perceptions? A case study covering coalho cheese in the Brazilian northeast and southeast area using word association. Food Res.
Int. 2017, 102, 553-558. [CrossRef]

Judacewski, P.; Los, P.R.; Lima, L.S.; Alberti, A.; Zielinski, A.A.F,; Nogueira, A. Perceptions of Brazilian consumers regarding
white mould surface-ripened cheese using free word association. Int. J. Dairy Technol. 2019, 72, 585-590. [CrossRef]

Eldesouky, A.; Pulido, A.F.; Mesias, FJ. The Role of Packaging and Presentation Format in Consumers’ Preferences for Food: An
Application of Projective Techniques. J. Sens. Stud. 2015, 30, 360-369. [CrossRef]

Rodrigues, J.F; Siman, I.B.; de Olieira, L.E.A.; Barcelos, A ; Oliveira, R.A.A.; da Cruz, A.G. Use of diaries as a research strategy on
sensory perception and consumer behavior of Canastra cheese. J. Sens. Stud. 2021, 36, €12627. [CrossRef]

Katthab, A.R.; Guirguis, H.A.; Tawfik, S.M.; Farag, M.A. Cheese ripening: A review on modern technologies towards flavor
enhancement, process acceleration and improved quality assessment. Trends Food Sci. Technol. 2019, 88, 343-360. [CrossRef]
Bimbo, F; Bonanno, A.; Nocella, G.; Viscecchia, R.; Nardone, G.; De Devitiis, B.; Crulucci, D. Consumers’ acceptance and
preferences for nutrition-modified and functional dairy products: A systematic review. Appetite 2017, 113, 141-154. [CrossRef]
[PubMed]

Agudelo-Lopez, M.; Cesin-Vargas, A.; Espinoza-Ortega, A.; Ramirez-Valverde, B. Consumer evaluation and sensory analysis of
Queso Bola de Ocosingo (Mexico). Rev. Mex. Cienc. Pecu. 2019, 10, 104-119. [CrossRef]

Lopez-Diaz, J.A.; Martinez-Ruiz, N.D.R. Sensorial and physicochemical profile of Chihuahua cheese considering consumer
preferences. Agrociencia 2018, 52, 361-378.

Son, J.S.; Do, V.B.; Kim, K.O.; Cho, M.S.; Suwonsichon, T.; Valentin, D. Understanding the effect of culture on food representations
using word associations: The case of “rice” and “good rice”. Food Qual. Prefer. 2014, 31, 38-48. [CrossRef]

Bécue-Bertaut, M.; Alvarez-Esteban, R.; Pages, ]J. Rating of products through scores and free-text assertions: Comparing and
combining both. Food Qual. Prefer. 2008, 19, 122-134. [CrossRef]

Lo Monaco, G.; Piermatteo, A.; Rateau, P.; Tavani, J.L. Methods for studying the structure of social representations: A critical
review and agenda for future research. J. Theory Soc. Behav. 2017, 47, 306-331. [CrossRef]

Schmitt, N. Quantifying word association responses: What is native-like? System 1998, 26, 389—401. [CrossRef]

Sutrop, U. List task and cognitive salience index. Field Methods 2001, 13, 263-276. [CrossRef]

Hough, G.; Ferraris, D. Free listing: A method to gain initial insight of a food category. Food. Qual. Prefer. 2010, 21, 295-301.
[CrossRef]

Ares, G.; Deliza, R. Identifying important package features of milk desserts using free listing and word association. Food Qual.
Prefer. 2010, 21, 621-628. [CrossRef]

Aguirre, A.; Borneo, M.T.; El Khori, S.; Borneo, R. Exploring the understanding of the term “ultra-processed foods” by young
consumers. Food Res. Int. 2019, 115, 535-540. [CrossRef]

Abdi, H.; Williams, L.J. Principal component analysis. Wiley Interdiscip. Rev. Comput. Stat. 2010, 2, 433-459. [CrossRef]

Abdi, H.; Valentin, D. Multiple factor analysis (MFA). Encycl. Meas. Stat. 2007, 657—-663.

Escofier, B.; Pages, J. Multiple factor analysis (AFMULT package). Comput. Stat. Data. Anal. 1994, 18, 121-140. [CrossRef]


http://doi.org/10.1016/j.appet.2011.03.014
http://doi.org/10.1016/j.foodqual.2017.10.007
http://doi.org/10.1016/j.appet.2014.12.211
http://www.ncbi.nlm.nih.gov/pubmed/25542775
http://doi.org/10.1016/0195-6663(92)90014-W
http://doi.org/10.1016/j.foodqual.2021.104241
http://doi.org/10.1016/j.foodqual.2005.04.012
http://doi.org/10.1016/j.appet.2009.11.014
http://www.ncbi.nlm.nih.gov/pubmed/19962412
http://doi.org/10.3390/ijerph182111130
http://www.ncbi.nlm.nih.gov/pubmed/34769648
http://doi.org/10.1016/j.foodres.2018.10.029
http://www.ncbi.nlm.nih.gov/pubmed/30599967
http://doi.org/10.1016/j.foodres.2020.109881
http://doi.org/10.3168/jds.2016-12533
http://doi.org/10.1016/j.foodres.2017.08.053
http://doi.org/10.1111/1471-0307.12649
http://doi.org/10.1111/joss.12162
http://doi.org/10.1111/joss.12627
http://doi.org/10.1016/j.tifs.2019.03.009
http://doi.org/10.1016/j.appet.2017.02.031
http://www.ncbi.nlm.nih.gov/pubmed/28235616
http://doi.org/10.22319/rmcp.v10i1.4739
http://doi.org/10.1016/j.foodqual.2013.07.001
http://doi.org/10.1016/j.foodqual.2007.07.006
http://doi.org/10.1111/jtsb.12124
http://doi.org/10.1016/S0346-251X(98)00019-0
http://doi.org/10.1177/1525822X0101300303
http://doi.org/10.1016/j.foodqual.2009.04.001
http://doi.org/10.1016/j.foodqual.2010.03.010
http://doi.org/10.1016/j.foodres.2018.09.059
http://doi.org/10.1002/wics.101
http://doi.org/10.1016/0167-9473(94)90135-X

Foods 2022, 11, 3959 20 0f 20

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
72.

73.

da Cruz, A.G.; Cadena, R.S,; Castro, W.E; Esmerino, E.A.; Rodrigues, ].B.; Gaze, L.; Faria, J.A.F,; Freitas, M.Q.; Deliza, R.; Bolini, H.
Consumer perception of probiotic yogurt: Performance of check all that apply (CATA), projective mapping, sorting and intensity
scale. Food Res. Int. 2013, 54, 601-610. [CrossRef]

Nechar, M.C.; Roman, G.M.; Guerrero, M.O.; Bustamante, L.E.T. Endogenous practices Aculco agritourism, Mexico, based on the
valuation of the cultural patrimony of their plantations (Haciendas). In Tourism in Latin America, 1st ed.; Panosso, A., Godoi, G.,
Eds.; Springer: Berlin/Heidelberg, Germany, 2015; pp. 175-190. [CrossRef]

Villanueva-Carvajal, A.; Esteban-Chavez, M.; Espinoza-Ortega, A.; Arriaga-Jordan, C.M.; Dominguez-Lopez, A. Oaxaca cheese:
Flavour, texture and their interaction in a Mexican traditional pasta filata type cheese. CYTA J. Food. 2012, 10, 63-70. [CrossRef]
Sulmont-Rossé, C.; Drabek, R.; Almli, V.L.; van Zyl, H,; Silva, A.P; Kern, M.; McEwan, ].A.; Ares, G. A cross-cultural perspective
on feeling good in the context of foods and beverages. Food Res. Int. 2019, 115, 292-301. [CrossRef] [PubMed]

da Silva, W.P,; Pimentel, T.C.; da Silva, C.B.F,; Pagani, M.M.; da Cruz, A.; Frietas, M.Q.; Esmerino, E.A. Story Completion
technique: A useful methodology to evaluate the risk perception of consumers from different regions of Brazil about cheeses sold
at open markets. J. Sens. Stud. 2021, 36, €12702. [CrossRef]

Valentin, D.; Valente, C.; Ballester, J.; Symoneaux, R.; Smith, I.; Bauer, FF.; Nieuwoudt, H. The impact of “wine country of origin”
on the perception of wines by south african and french wine consumers: A cross-cultural comparison. Foods. 2021, 10, 1710.
[CrossRef] [PubMed]

Secretaria de Turismo. Available online: https:/ /www.gob.mx/sectur/articulos/pueblos-magicos-206528 (accessed on 22 August 2022).
Pavlidis, G.; Markantonatou, S. Gastronomic tourism in Greece and beyond: A thorough review. Int. |. Gastron. Food Sci. 2020,
21, 100229. [CrossRef] [PubMed]

Fusté-Forné, F; Mundet i Cerdan, L. A land of cheese: From food innovation to tourism development in rural Catalonia. J. Tour.
Cult. Change 2021, 19, 166-183. [CrossRef]

Noble, H.; Smith, J. Issues of validity and reliability in qualitative research. Evid. Based Nurs. 2015, 18, 34-35. [CrossRef]
Bolarinwa, O.A. Principles and methods of validity and reliability testing of questionnaires used in social and health science
researches. Niger. Postgrad. Med. J. 2015, 22, 195. [CrossRef]

Tobon, S.; Luna-Nemecio, ]. Complex Thinking and Sustainable Social Development: Validity and Reliability of the COMPLEX-21
Scale. Sustainability 2021, 13, 6591. [CrossRef]


http://doi.org/10.1016/j.foodres.2013.07.056
http://doi.org/10.1007/978-3-319-05735-4_10
http://doi.org/10.1080/19476337.2011.557840
http://doi.org/10.1016/j.foodres.2018.12.012
http://www.ncbi.nlm.nih.gov/pubmed/30599944
http://doi.org/10.1111/joss.12702
http://doi.org/10.3390/foods10081710
http://www.ncbi.nlm.nih.gov/pubmed/34441488
https://www.gob.mx/sectur/articulos/pueblos-magicos-206528
http://doi.org/10.1016/j.ijgfs.2020.100229
http://www.ncbi.nlm.nih.gov/pubmed/32834883
http://doi.org/10.1080/14766825.2020.1797757
http://doi.org/10.1136/eb-2015-102054
http://doi.org/10.4103/1117-1936.173959
http://doi.org/10.3390/su13126591

	Introduction 
	Literature Review 
	Factors That Influence Food Consumer Behavior 
	Projective Methods: The WA Technique 
	Cheese Consumer Behavior: Application of Projective Techniques and Other Sens-ory Tools 


	Materials and Methods 
	Participants 
	Random Sample 
	Survey Instrument 
	Data Analysis 
	Word Grouping into Categories 
	Structural Approach of Social Representations 
	Cognitive Salience Index (CSI) 
	Cluster Analysis 
	Multiple Factor Analysis (MFA) 


	Results 
	Influence of the Territory on the Social Representations of Traditional Mexican Cheeses 
	Structural Approach of Social Representations towards Traditional Mexican Cheeses 
	Cluster Analysis and MFA 

	Discussion 
	Conclusions 
	Appendix A
	References

