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Combining rapid sensory profiling methods Check-All-That-Apply (CATA) or Rate-All-That-Apply (RATA) with
Just-About-Right (JAR) might provide insights on attribute presence and intensity, which can be useful during
product development. We explored combining RATA and JAR in comparison to CATA, CATA-JAR and RATA.
Participants (n=73) were randomly divided into four conditions: CATA (n=18), RATA (n=18), CATA-JAR
(n=19) and RATA-JAR (n=18). Participants received three different bean snacks in random order. Each con-
dition included 24 product attributes and questions about the length and difficulty of the questionnaire. Attribute
selection frequency differed significantly for all three products between conditions RATA-JAR (71.3 %-78.5 %),
RATA (74.3 %-78.2 %) and CATA (52.3 %-54.9 %), CATA-JAR (54.5 %-60.1 %). The percentage of attributes
with a significant difference between samples, differed slightly between conditions (RATA-JAR: 29.2 % versus
CATA: 29.2 %, CATA-JAR: 37.5 %, RATA: 33.3 %). Correspondence analysis based on the selection frequency
contingency tables showed large similarities between conditions. The rating-task was not correlated to the JAR-
task for all attributes. In RATA-JAR significantly more attributes were selected as ‘too little’ compared to CATA-
JAR. JAR can provide additional input for product optimization when combined with CATA or RATA. RATA-JAR
adds value when information on intensity and the liking of that intensity is needed. However, the added benefit
of RATA-JAR compared to CATA-JAR is questionable and might even distort the input for product development,
as the selection of the majority of attributes might make it more difficult to pinpoint which attributes are
essential. Future research with more participants and products from different categories is recommended.

Marczewska, 2021).
Before conducting the current study, a preliminary study was con-

1. Introduction

Several rapid sensory methods have been developed that are gener-
ally faster and provide more flexibility than traditional sensory methods
and might therefore be more suitable to use in the product development
process, where often fast feedback on products is desired. These rapid
methods do not require (a lot of) training and monitoring and therefore
an untrained consumer panel can be used (Ares & Jaeger, 2015; Delarue
et al., 2014; Delarue, 2015; Jaeger & Ares, 2015; Varela & Ares, 2012).
The use of an untrained panel is an advantage for small and medium
sized enterprises (SMEs) as resources such as access to expertise, time
and equipment are often limited (Howieson et al., 2014). This might be a
reason why SMEs apply sensory evaluation methods during product
development less frequently compared to larger companies (Swiader &
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ducted (Pelgrim, 2022). Structured interviews were held with 10
product developers from SMEs based in the Netherlands (38 SMEs were
approached). The aims of this preliminary study were to gain under-
standing of current sensory research practices in SMEs, identify sensory
research needs and wants and objectives, and to evaluate which
descriptive sensory methods theoretically fulfil these needs. After
informed consent was obtained, the semi-structured interview protocol
consisted of first talking about the company’s new product development
(NPD) process by comparing it to the Cooper’s stage model (Cooper,
2010). Then, open questions were asked regarding sensory research
within the company, divided in the following topics: sensory methods,
sensory panel, sensory data handling, challenges in sensory research,
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improvements in sensory research, failed products, and value of sensory
research. Interviews were transcribed and analysed via content analysis
— deductive initial coding based on the pre-determined topics followed
by line-by-line coding. Most interviewees were familiar with the more
traditional sensory methods such as triangle tests and quantitative
descriptive analysis and regularly used discrimination tests, preference
tests or hedonic scales. The interviewees were unfamiliar with rapid
sensory methods, often did not follow basic sensory guidelines such as
blinding, randomizing and coding, and had limited knowledge on sta-
tistical analyses of sensory data beyond calculating means. Needs and
want statements were mostly related to available resources: methods
should be suitable for small panel sizes (as small as possible), easy and
fast in organising, suitable for multiple objectives and have an easy
analysis (as easy as calculating a mean). Based on the findings a com-
bination of Check-All-That-Apply (CATA) and Just-About-Right (JAR) or
Rate-All-That-Apply (RATA) and JAR seemed to suit most needs and
wants of the interviewees and were considered worth investigating
further.

CATA has been investigated, compared to other methods and applied
in numerous studies and is proven to be simple and reliable, however, it
is limited in its ability to discriminate between samples (Ares et al.,
2010; Ares & Jaeger, 2013; Ares, Tarrega et al., 2014; Ares & Jaeger,
2015; Bruzzone et al., 2011; Dooley et al., 2010; Jaeger et al., 2023; Kim
etal., 2023; Wang et al., 2023). RATA differs slightly from CATA by also
providing intensity ratings of product characteristics, using 3- or 5 point
intensity categories. Some research shows that RATA is more compa-
rable to descriptive analysis than CATA and/or has better discrimination
between products (Ares, Bruzzone et al., 2014; Kim et al., 2023; Pineau
et al., 2022), but not all studies support this (Vidal et al., 2018). A
limitation of both CATA and RATA in product development is the lack of
information on (the acceptance of) attribute intensities.

In the preliminary study (Pelgrim, 2022), CATA-JAR and RATA-JAR
theoretically seemed suitable to use during product development. The
methods are still rapid and easy to execute, but JAR adds insights on
consumers’ acceptance towards the perceived attributes, which can help
product development and optimization. The CATA-JAR combination has
been studied by Lee et al. (2021) and Jaeger et al. (2015), and both
studies showed positive effects on discriminative ability compared to
CATA. RATA-JAR might also be a flexible solution giving even more
insights for product development as it includes both ratings (RATA) and
how these ratings are perceived (JAR), which are valuable insights for
product developers. In this study we explored differences in product
sensory insights obtained from RATA-JAR, CATA-JAR, CATA and RATA
in a consumer test with three bean snacks to better understand if
RATA-JAR could be of added value for product development in com-
parison to CATA, RATA and CATA-JAR.

2. Methods
2.1. Products

For this study we contacted a startup company which was not
included in the preliminary interviews, GemBites, a producer of bean
snacks made out of field beans. They provided commercially available
bean snacks, that were in a taste optimization process. GemBites was not
involved in any other way. Three bean snacks were used for this study;
two snacks made of oven-dried field beans with different mixtures of
herbs from GemBites (GemBites, 2024), GemBites Paprika-Garlic
(GBPG) and GemBites BBQ (GBBBQ). The other snack was a more
established commercially available snack made of chickpeas smoked
paprika flavour from Bites We Love (BWLSP). The two GemBites prod-
ucts were prepared and sealed one day before sensory testing and stored
at room temperature. Bite We Love was purchased a few days before
sensory testing. All product packages were opened on the sensory test
day. The participants got six pieces of every product, served in small
disposable plastic containers. The products were given random
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three-digit codes and in random order.
2.2. Attribute selection

The attributes were determined based on a single one hour session
with nine consumers and a discussion among six sensory experts about
the attributes generated in the consumer session. All consumers were
students at non-food related studies and did not participate in the next
consumer sensory test. This resulted in 24 attributes categorised in
‘appearance’, ‘taste and smell’ and ‘texture’: Appearance: puffiness,
uniform, visible herbs; Taste and smell: (high) odour intensity, (high)
flavour intensity, paprika, sour, garlic, bean-like, bitter, sweet, salty,
spicy, nutty, BBQ, savoury, mealy; Texture: Rough, loose peels, crunchy,
hard, tough, dry, fatty.

2.3. Participants

Lee et al. (2021) showed that the number of panellists required for a
stable result was lower in CATA-JAR (25 consumers) and RATA (30
consumers) compared to CATA alone (50 consumers). Due to the
exploratory nature of the study and due to practical reasons we aimed to
include a 120 participants, divided over four conditions, i.e. 30 partic-
ipants per condition. A screener was sent to 2031 consumers in a data-
base from a consumer research agency (Essensor, the Netherlands). The
screener was completed by 557 consumers. Consumers were eligible to
participate if they met the following criteria: not working in sectors:
food, market research, marketing or journalism. Additionally, there had
to be at least four weeks between the last participation in research on
savoury snacks and they had to eat savoury snacks at least once a month.
In total, 403 consumers met the inclusion criteria and received study
information on duration, general procedures, tasks, voluntary nature
and data handling before giving informed consent by selecting ‘I agree
and would like to participate in this study’. In total 126 consumers
participated, 53 at the test location in Vlaardingen and 73 at the test
location in Utrecht. Consumers in the database participate in sensory
tests once every two weeks on average and are familiar with general
sensory test procedures.

Participants received a 10 euro gift voucher via de consumer
research agency for their participation. Unfortunately, GemBites had a
production error which resulted in an altered texture on the test day in
Vlaardingen, therefore, the results from this test day were excluded.
Further description and analysis are based on results from test day in
Utrecht (n=73). Of the 73 participants included in the analyses, 50,7 %
(n=37) identifies themselves as male and 49,3 % (n=36) as female. All
participants were between 23 and 65 years old with a mean age of 48
years (+ 13.1). All participants eat savoury snacks at least once a month,
whereas 86.3 % consumes savoury snacks daily. Participants were
randomly assigned to one of four conditions: CATA n= 18, CATA-JAR
n=19, RATA n=18, RATA-JAR n=18. The study falls under an anony-
mous sensory testing with commercially available products — single
sensory session umbrella protocol, which was approved by the ethics
committee of Inholland (Umbrella Protocol Sensory and Consumer
Research RIC AFL 2021).

2.4. Conditions & procedure

Four different conditions were compared: CATA (n=18), CATA-JAR
(n=19), RATA (n=18) and RATA-JAR (n=18). In the CATA condition,
participants needed to express if each attribute was present or not pre-
sent. In the RATA condition, the option ‘present’ was divided into ‘low’,
‘medium’ and ‘high’. In the CATA-JAR condition a JAR question
appeared for each attribute that was selected as present with three
categories: ‘too little’, ‘just about right’ and ‘too much’. In the RATA-
JAR condition, if an attribute was selected as ‘low’, ‘medium’ or
‘high’, JAR appeared to rate the intensity of the attribute with the same
three options as with CATA-JAR (Table 1). All product-related questions
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Table 1
Overview of the tasks in the four conditions.
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Condition

CATA

CATA-JAR | RATA RATA-JAR

of all conditions were forced choice. To get an idea of the acceptability of
participants on the RATA-JAR questionnaire, a question on length (5
point from very short to very long) and simplicity (5 point from very
easy to very difficult) was added. A between-subjects design was used.

The sensory research was carried out at the sensory research facility
of Essensor in sensory booths (Central Location Test- CLT). Participants
were randomly divided over the four conditions. Samples were handed
out simultaneously when all participants in all conditions were ready for
the next sample. When finished, participants could leave the room and
go home. All the questionnaires were created in EyeQuestion (version
15). Data was collected anonymously.

2.5. Data analysis

The resulting data were statistically analysed with IBM software
SPSS Statistics version 30. A significance level of 0.05 was used for all
analyses. Frequency tables were made for all conditions for all products
and attributes. Chi-Square by transforming data from conditions RATA
and RATA-JAR into dichotomous data, i.e. when participants selected
either ‘low’, ‘medium’ or ‘high’, the attribute was indicated as present.
Total selection frequency percentage were compared between condi-
tions per product per attribute with Chi-Square Test and Fisher’s Exact
Test. To analyse differences of attribute selection frequency between
products within a condition, Chi-Square and Fisher’s Exact test were
used for CATA and CATA-JAR and Friedman and Wilcoxon tests were
used for RATA and RATA-JAR. Total percentage of attributes showing
significant differences between products was calculated per condition,
using the ordinal data for RATA and RATA-JAR. Correspondence anal-
ysis (CA) based on the selection frequency contingency tables was
applied to visualize the relationship between the samples and attributes
for each condition. Attributes that were selected 50 % or less in all
conditions for all products were removed for the CA (only sour). CA was
based on binary data for CATA and CATA-JAR and on ordinal data for
RATA and RATA-JAR. EyeOpenR® version 6.1.2.6 was applied for vis-
ualisation of the CA-biplots. Kruskal Wallis and Mann-Whitney U tests
were used to compare the JAR results between CATA-JAR and RATA-
JAR and the distribution RATA rating scores between RATA and
RATA-JAR. Spearman’s rank-order correlation was used to assess cor-
relations between RATA and JAR from the RATA-JAR condition. Length
and difficulty between conditions was analysed with Chi-Square.

3. Results
3.1. Attribute selection frequency
Attribute selection frequency increased significantly between the

CATA/CATA-JAR (GBPG: 54.9 %, 59.9 %, GBBBQ: 49.3 %, 54.4 %,
BWLSP: 52,3 %, 60.1 %) and RATA/RATA-JAR (GBPG: 78.2 %, 78.5 %,

GBBBQ: 74.3 %, 71.3 %, BWLSP: 74.5 %, 75.0 %), but not between
CATA and CATA-JAR or RATA and RATA-JAR within each product
(Table 2).

The effect of the conditions on selection frequency was similar for the
three products as visualised in spider plots (Fig. 1). CATA(-JAR) and
RATA(-JAR) differed significantly in attribute selection frequency for
most attributes (Appendix A). There were no significant differences in
selection frequency between conditions for bean-like, nutty, hard and
crunchy. CATA and CATA-JAR only differed in selection frequency of
sweet for product GBPG. Between RATA and RATA-JAR, four attributes
in one product (GBBBQ) showed a significant difference: BBQ, savoury,
tough and dry. Total percentage of attributes that show a significant
difference in selection frequency between products differed between
conditions: CATA 29.2 %, CATA-JAR 37.5 %, RATA 33.3 %, RATA-JAR
29.2 %. When RATA and RATA-JAR were analysed as binary data, this
percentage was lower, RATA: 25 % and RATA-JAR 12 % (data not
shown). In the CA (Fig. 2) regarding the sensory profiles obtained from
the different conditions the biplot explains 100 % of the variance due to
there being only three products. Dimension 1 explained a large part of
the variance (CATA: 73.1 %, CATA-JAR: 79.8 %, RATA: 91.9 %, RATA-
JAR: 85.8 %). In all conditions, GBPG and GBBBQ are clearly different
from BWLSP.

3.2. Rating and JAR

There were no significant differences in rating scores between RATA
and RATA-JAR for any of the products (Table 3).

Selection of ‘Just about right’ and ‘too much’ did not differ signifi-
cantly between CATA-JAR and RATA-JAR. ‘Too little’ was selected
significantly more often in RATA-JAR than in CATA-JAR for all three
products (+20.1 % for GBPG, +12.2 % for GBBBQ, and +17.4 % for
BWLSP), which is probably a result of selecting ‘low’ intensity attributes
in CATA less frequently (Table 4, Fig. 3).

RATA and JAR were significantly correlated for the majority of at-
tributes (66.7 % of the attributes for GBPG, 70.8 % for GBBBQ and 66.7
% for BWLSP), but not always. This means that a rating of ‘low’ was not
always correlated to a rating of ‘too little’, ‘medium’ not always with
‘just about right’, and ‘high’ not always with ‘too much’ (Appendix B).

Table 2
The average percentage of total attributes selected per product per condition.
CATA CATA-JAR RATA RATA-JAR
(n=18) (n=19) (n=18) (n=18)
GBPG 54.9 % 59.9 %? 78.2 %° 78.5 %°
GBBBQ  49.3 %* 54.4 % 74.3 %P 71.3 %°
BWLSP  52.3 %* 60.1 % 74.5 %° 75.0 %"

Different letters, *® indicate significant differences between conditions within a
product.
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Figure 1. Spider plots with the percentages of attribute selection frequency for conditions CATA, CATA-JAR, RATA and RATA-JAR for three products: GBPG (A),

GBBBQ (B), and BWLSP (C).

3.3. Length and simplicity of conditions

During the test it was noticeable for the researchers that participants
in the RATA-JAR condition took a bit longer to assess products, however
there were no significant differences between the perceived length of the
conditions by the participants. The length was mostly rated as ’good’ for

other conditions; RATA-JAR was significantly less selected as ‘very easy’
(16.7 %) and significantly more selected as ‘a bit difficult’ (22.2 %). The

all conditions: CATA (88.9 %), CATA-JAR (84.2 %), RATA (100 %) and
RATA-JAR (83.3 %). RATA-JAR simplicity significantly differs from the

most selected option for RATA-JAR was ‘a bit easy’ (33.3 %). CATA (50
%), CATA-JAR (47.4 %) and RATA (50 %) all had "very easy’ as the most
selected option. Just like with the other conditions, RATA-JAR was
never rated as ‘very long’ or ‘very difficult’.
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Figure 2. Correspondence analysis biplots for the four conditions: CATA (A), CATA-JAR (B), RATA (C) and RATA-JAR (D). In blue the visualization of the products

GBPG, GBBBQ and BWLSP and in red the attributes.

4. Discussion
4.1. Attribute selection frequency

While selection frequency only increased between CATA and CATA-
JAR (+5 % for BWLSP, +5.1 % for GBPG and +7.8 % for GBBBQ), and
RATA and RATA-JAR slightly (+0.3 % for BWLSP, +0.5 % for GBBBQ
and -3 % for GBPG), selection frequency showed a larger difference
between CATA-JAR and RATA-JAR (25 %) and between CATA and

RATA (28 %), which is similar to results in previous studies comparing
CATA, CATA-JAR and/or RATA (Lee et al., 2021; Vidal et al., 2018).
Vidal et al. (2018) explained this phenomenon by the change in the
decision making process when the option ‘low’ is included. Response
strategies differ between CATA and RATA, where in CATA participants
only select the most applicable attributes instead of all the attributes that
are present. Additionally, RATA might have a less natural evaluation by
asking a analytical rating question (Bruzzone et al., 2011, 2015; Vidal
et al., 2018). Higher selection frequency might make it harder for



V. van Stokkom et al.

Applied Food Research 5 (2025) 101494

C: RATA
) Salty
°
Savoury
°
Ro:gh GBBBQ Sweet
L4 L Spicy
°
o, Bean.-like Flavour intensity
~ Puffiness; .
S ° Garlic
% ©
N PO T P
S e o BWLSP Paprika
2 Fattyy e Visible herbs
z Hard erunchy ° e:'y °
= e o
: Bitter
°
GBPG Uniform
° °
) BBQ
°
) Odour intensity
- e
Dimension 1 (91.93
D: RATA-JAR
8
* Fatty
- 0
Spicy
L]
l°°5e.l’°°" Odour intensity
o
Sweet
L ]
2 C'B:C' Puffiness
~N Bitter Uniform o - ° P
p e .
= ”‘.’d Tough :
s o Rough
_ . BB.Q Paprika
j D;y Vlslble. herbs
Garlic
°
Mealy
® Nutty
Gru:chy Savgury
GBBBQ: Salty
B.ean-llke e ° Flavour intensity
o

0 ).075 0S ).025 0.02

0.05 ).075 0 ).125 15

Dimension 1 (85.80

Figure 2. (continued).

product developers to know which attributes distinguish their products
and therefore CATA-JAR might result in less selected attributes and a
direction on how selected attributes are perceived from JAR, giving
more precise input for product optimization or development compared
to RATA(-JAR). The biplot of the CA of the four conditions showed
similar dimensions and placement of products and attributes, so when
only product profiles are needed without intensity or acceptability in-
sights, CATA might be sufficient.

The research from Vidal et al. (2018) showed that RATA data should
not be analysed as binary/CATA response as analysing RATA as binary
data lead to a decrease in sample discriminations compared to CATA or

RATA analysed as ordinal data. In our study, RATA analysed as binary
data showed a lower percentage of attributes with a significant differ-
ence between products than when analysed as ordinal data (RATA 33.3
% versus 25 % and RATA-JAR 29.2 % versus 12 %). For RATA and
RATA-JAR analysed as ordinal data slightly more attributes significantly
differed between products compared to CATA (29.2 %), but less than
CATA-JAR (37.5 %). Not all conditions showed significant differences in
the same attributes. For example, bean-like showed only a significant
difference between products in CATA-JAR, while differences in spiciness
was only significant between products in RATA and RATA-JAR.
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Table 3
Distribution of rating scores from the RATA and RATA-JAR conditions.
GBPG GBBBQ BWLSP
RATA RATA- RATA RATA- RATA RATA-
JAR JAR JAR
Not 23.6 22.2 %* 15.5 15.5 %° 18.1 18.1 %°
present %* %* %
Low 33.6 37.5 %°* 27.5 37.7 %°* 34.6 35.0 %°
%* %* %°
Medium 25.7 20.6 %* 39.4 30.1 % 31.1 29.9 %°
%* % %°
High 17.1 19.7 %° 17.6 16.7 %° 16.2 17.1 %°
%* %* %

Different letters, * indicate significant differences between conditions within a
product.

Table 4
Distribution of JAR data from the CATA-JAR and RATA-JAR.
GBPG GBBBQ BWLSP
CATA- RATA- CATA- RATA- CATA- RATA-
JAR JAR JAR JAR JAR JAR
Too little 14.2 % 343%°  11.4% 23.6%° 11.4% 28.8 %°
Just About  63.8%  41.0%  77.3%  660%  77.3%  56.8%
Right
Toomuch  221%  248% 11.4%  104% 11.4%  144%

Different letters, ® indicate significant differences between conditions within a
product.

4.2. Influence of adding JAR

Comparing the results on the JAR question between CATA-JAR and
RATA-JAR, CATA-JAR appears to be closer to ‘just about right’ than
RATA-JAR. While ‘Just about right’ and ‘too much’ did not show a
significant difference between the two conditions, ‘Too little’ was
selected significantly more often in RATA-JAR than in CATA-JAR for all
three products. An explanation is that the ‘low’ attributes were not
selected in CATA-JAR and therefore ‘too little’ was not chosen, whereas
in RATA-JAR the selection frequency was higher and also ‘low’ intensity
attributes were selected leading to more ‘too little’ selections in JAR.
Perhaps, the consumer is adopting a more analytical mindset when
including a rating question. The JAR scale suggests that there is a
product that perfectly suits the consumers’ preferences. This might give
the idea that the product presented is not perfect, maybe even further
from ideal than the respondent initially thought (Earthy et al., 1997;
Popper et al., 2004). Because of this reasoning, participants may select
the middle option (‘medium’ in the RATA question and ‘just about right’
in the JAR question) less frequently. It might also be that when partic-
ipants indicated ‘low’ intensity in the rating-task, it influenced their
choice of ‘too little’ in the JAR-task. However, this effect should be
similar between ‘high’ and ‘too much’, but in our study selection of ‘too
much’ was not significantly different between CATA-JAR and
RATA-JAR. Because more attributes diverse from ‘just about right’ in
RATA-JAR, it could be more difficult for product developers to know
which attributes are critical to alter in further product development
compared to CATA-JAR.

4.3. RATA and RATA-JAR

Distribution of RATA scores did not significantly differ between
RATA and RATA-JAR. For the majority, but not all, attribute rating was
correlated with JAR. A rating of ‘low’ for RATA does not equal a rating of
‘too little’ for JAR, just as ‘medium’ does not always mean ‘just about
right’, and ‘high’ does not always align with ‘too much’. If these ratings
were directly corresponding to each other, the combination of RATA and
JAR would offer little additional value. The potential benefit of RATA-
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JAR is indicating if the intensity of an attribute (low, medium, high) is
experienced as positive or negative (JAR).

4.4. Length and difficulty

The level of difficulty of RATA-JAR significantly differed from the
other three conditions, there were fewer selections for ‘very easy’ and
more selections for ‘a bit difficult’. Although the scores on length and
difficulty were more negative compared to the other conditions, RATA-
JAR was still mostly rated as easy/neutral with a good length. We were
unable to compare the actual time it took to complete the test in each
condition as all participants received the sample in each round at the
same time. Participants were informed about this procedure, but were
not informed about the different conditions.

4.5. Attribute selection

The selection of attributes that were easy to understand and suitable
for all conditions was challenging. We determined- and confirmed un-
derstanding of attributes with a naive consumer panel. However, not all
attributes that work in CATA are suitable in RATA, for example ‘strong
flavour’; If ‘strong flavour’ is selected as present it does not make sense to
rate it as ‘low’. We only included sensory attributes, however one of the
interesting and flexible options of CATA is that it is possible to include
non-sensory terms. RATA-JAR seems less suitable when the objective is to
also investigate differences in non-sensory attributes between products.
For example, context of use might be a non-sensory category a developer
wants to include, but item selection ‘breakfast’ does not make sense when
asked about rating or JAR. An easy fix would be to apply separate cate-
gories, i.e. a sensory and non-sensory category and include RATA/JAR
only for the sensory items. Consumers perception of the different tasks
between sensory and non-sensory categories could be investigated.

4.6. Limitations and recommendations

The number of participants needed ranges from 25 to over 80 for
CATA(-JAR) or RATA (Ares, Tarrega et al., 2014; Giacalone & Hedelund,
2016; Lee et al., 2021). We aimed to have 30 participants per condition,
because of practical reasons and the exploratory nature of the study.
Unfortunately, we had to exclude one of two test days, leading to a
smaller sample size per condition and a lower power. With a larger
sample size, differences between conditions would have probably been
more pronounced. However, there were clear differences in selection
frequency between conditions which is consistent with previous studies
(Lee et al, 2021; Vidal et al, 2018). Additionally, the consumer panel
used in the current study takes part in sensory tests once every two
weeks on average and is familiar with sensory test procedures and terms,
which improves performance as discussed by Ares & Varela (2017). Ares
& Varela (2027) showed that several studies have shown that trained
panels do not always perform better than consumer panels, and that if a
trained panel performs better it may be due to familiarity with general
test procedures. Another limitation is that this study only looked at the
profiling of three bean snacks, therefore it remains unclear if the effect of
the conditions on sensory profiles is similar for other types of products.
We recommend exploring RATA-JAR in comparison to CATA and other
variations further with a larger number of participants and products
from different categories followed by an in-depth discussion on suit-
ability with product developers from SMEs.

4.7. Conclusion

Sensory evaluation is an important part of product development.
Especially for SMEs, while often dealing with limited resources, rapid
sensory profiling techniques could lead to more useful sensory insights
compared to suboptimal executed traditional methods. From these rapid
methods, CATA, CATA-JAR, RATA and RATA-JAR are cost-effective
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Figure 3. Visualisation of the JAR data for GBPG, GBBBQ and BWLSP with averages in bar charts for CATA-JAR (A) and RATA-JAR (B). Ranging from ‘too little’ (-1),

just about right (0) to too much (+1).

ways to collect information with consumers on product characteristics.
The additional benefit of RATA-JAR compared to CATA(-JAR), or RATA
is questionable and depends on the test objective and products. As
attribute selection frequency in RATA(-JAR) increased compared to
CATA(-JAR), and compared to CATA-JAR, ‘too low’ was selected more
frequently, this might distort the input for product development and
make it less clear which are the important attributes to focus on.
Compared to RATA, the addition of JAR might provide additional in-
sights for product developers as JAR and rating were not always
significantly correlated, meaning that for some attributes for example, a
low rating does not necessarily mean ‘too low’ in JAR. In addition,
length and difficulty was assessed similarly between the conditions. The
most prominent reason to apply RATA-JAR would be when in product
development input on intensity and the perception of that intensity (via
JAR) is needed. We believe that often keeping it simple in practice,
especially when resources are limited, by applying rating and/or JAR
variations of CATA will be sufficient for several research objectives and
make it easier for SMEs to obtain good and useful sensory insights in the
product development process compared to the current applied methods.

Ethical statement

Participants gave informed consent after receiving general study
information on procedures, voluntary nature of the study and data
handling via the statement “I agree and would like to participate in this
study”. An affirmative reply was required to schedule a session to

participate in the study. They were able to withdraw from the survey at
any time without giving a reason. The products tested were safe for
consumption.

CRediT authorship contribution statement

Vera van Stokkom: Writing — original draft, Visualization, Valida-
tion, Supervision, Resources, Project administration, Methodology,
Investigation, Funding acquisition, Data curation, Conceptualization.
Safira Benguedda: Writing — original draft, Visualization, Methodol-
ogy, Investigation, Formal analysis. Elise Pelgrim: Writing — original
draft, Methodology, Investigation. Marieke Nijmeijer: Writing — review
& editing, Supervision, Methodology.

Declaration of competing interest
none
Acknowledgements

This study was funded by the Taskforce for Applied Research SIA,
The Netherlands (project number HBOPD.2018.05.025). We thank
GemBites for providing us with the bean snacks for the study. GemBites
was not involved in the design, data collection, data analysis or
reporting of this study. After analysis, main conclusions were shared
with GemBites.



V. van Stokkom et al. Applied Food Research 5 (2025) 101494

Appendix A. Average attribute selection frequency percentage for the four conditions per attritubte per product.*

Product CATA (n=18) CATA-JAR (n=19) RATA (n=18) RATA-JAR (n=18)
Puffiness GBPG 100 %! 94.7 %D 77.8 %! 77.8 %"
GBBBQ 88.9 %! 89.5 %312 94.4 %1 83.3 %!
BWLSP 83.3 9%®b! 68.4 %2 94.4 91 88.9 %51
Uniform GBPG 44.4 %1 42.1 %1 94.4 %41 100 %>1
GBBBQ 55.6 %! 57.9 %1 88.9 %! 100 %>1
BWLSP 50.0 %% 52.6 %! 100 %! 88.9 %"
Visible herbs GBPG 61.1 %! 78.9 %31 77.8 %1 88.9 %!
GBBBQ 66.7 %% 78.9 %»M1 94.4 o4>2 94.4 %2
BWLSP 94.4 %2 100 %%2 100 %%2 100 %3
High odour intensity GBPG 50.0 %%12 52.6 %! 88.9 %! 77.8 %D
GBBBQ 27.8 %! 52.6 %! 83.3 9%"! 88.9 %!
BWLSP 61.1 %2 52.6 %! 94.4 o4>1 94.4 %"
High flavour intensity GBPG 38.9 %! 42.1 %! 94.4 %! 100 %"
GBBBQ 61.1 %! 73.7 %> 100 %> ! 100 %!
BWLSP 61.1 %>M1 73.7 %2 100 %> 2 94.4 %52
Paprika GBPG 38.9 %%! 52.6 %%! 66.7 %1 50.0 %1
GBBBQ 44.4 %1 36.8 %>>1 77.8 %" 83.3 962
BWLSP 77.8 %2 89.5 %02 100 %2 88.9 %»b3
Sour GBPG 5.6 %! 5.3 %! 50.0 %! 33.3 %!
GBBBQ 5.6 %! 10.5 %®1 44.4 %! 33.3 9651
BWLSP 0.0 %! 10.5 %31 44.4 41 38.9 %"
Garlic GBPG 44.4 o 1 31.6 %! 77.8 %51 66.7 %> S1
GBBBQ 27.8 %1 47.4 9>P12 77.8 %! 77.8 %!
BWLSP 55.6 %% 68.4 %2 94.4 %1 83.3 %M1
Bean-like GBPG 100.0 %31 94.7 %312 94.4 %1 94.4 %31
GBBBQ 94.4 %1 100 %% 94.4 %1 88.9 %!
BWLSP 83.3 %%! 73.7 %32 83.3 %! 94.4 %2
Bitter GBPG 22.2 %1 42.1 %>D1 55.6 %> 1 77.8 %!
GBBBQ 11.1 %! 21.1 %%! 66.7 %! 72.2 %"
BWLSP 11.1 %! 21.1 %>D1 50.0 %>%! 66.7 %!
Sweet GBPG 38.9 %12 5.3 %1 50.0 %! 55.6 %!
GBBBQ 22.2 %! 36.8 %™52 61.1 %>12 50.0 %51
BWLSP 55.6 %2 63.2 %2 77.8 %% 66.7 %!
Salty GBPG 50.0 %! 68.4 %1 72.2 %% b1 94.4 %!
GBBBQ 83.3 %2 94.7 %2 94.4 %312 100 %%1
BWLSP 77.8 %512 84.2 %312 94.4 %2 94.4 %!
Spicy GBPG 11.1 %! 21.1 %1 33.3 %31 61.1 %!
GBBBQ 22,2 %1 36.8 %! 55.6 %>%2 72.2 %
BWLSP 27.8 %1 47.4 %1 83.3 %2 94.4 %2
Nutty GBPG 83.3 %%! 78.9 %! 94.4 %1 83.3 %!
GBBBQ 72.2 %31 89.5 %%! 100 %! 66.7 %!
BWLSP 66.7 %1 84.2 %31 88.9 %1 77.8 %!
BBQ GBPG 16.7 %! 26.3 %>>1 44.4 %P1 50.0 %!
GBBBQ 22.2 %31 26.3 %! 55.6 %51 66.7 %>
BWLSP 44.4 %41 47.4 %1 94.4 o2 72.2 %51
Savoury GBPG 83.3 %%! 63.2 %! 88.9 %! 77.8 %!
GBBBQ 94.4 %1 84.2 91 94.4 91 88.9 %%2
BWLSP 88.9 %31 73.3 %31 94.4 %1 94.4 %2
Mealy GBPG 38.9 %! 26.3 %! 77.8 %! 72.2 %
GBBBQ 27.8 %1 26.3 %! 83.3 9! 83.3 9!
BWLSP 33.3 %31 15.8 %31 83.3 %! 77.8 %"
Rough GBPG 61.1 %! 78.9 %31 83.3 %! 83.3 %!
GBBBQ 55.6 %! 68.4 %1 88.9 9»M1 88.9 %!
BWLSP 50.0 %% 63.2 %1 72.2 %>b1 94.4 %"
Loose peels GBPG 72.2 %31 57.9 %! 83.3 %! 72.2 %51
GBBBQ 61.1 %>12 57.9 91 88.9 91 66.7 %1
BWLSP 38.9 %>D2 26.3 %2 77.8 %51 66.7 %!
Crunchy GBPG 100 %®! 100 %! 100 %! 100 %%1
GBBBQ 100 %! 94.7 %31 100 %! 100 %1
BWLSP 94.4 %1 94.7 %! 100 %%! 100 %1
Hard GBPG 88.9 %%! 100 %! 100 %! 100 %%1
GBBBQ 94.4 %1 100 %1 100 %! 100 %2
BWLSP 83.3 %%! 94.7 %! 100 %%! 100 %2
Tough GBPG 22.2 %1 31.6 %>D1 50.0 %% %1 61.1 %!
GBBBQ 22.2 %1 42.1 %M1 50.0 %! 66.7 %"
BWLSP 11.1 %! 21.1 %! 38.9 %>%! 61.1 %!
Dry GBPG 88.9 %>D1 68.4 %! 88.9 %>D1 94.4 %1
GBBBQ 72.2 %31 63.2 %31 94.4 %1 100 %>1
BWLSP 38.9 %2 52.6 %! 83.3 %2 100 %51
Fatty GBPG 22.2 %! 42.1 %1 77.8 %1 94.4 %!
GBBBQ 22.2 %1 52.6 %! 77.8 %1 83.3 %"
BWLSP 27.8 %1 57.9 %»b1 72.2 %>S1 88.9 %!

* Different letters® indicate significant differences (p<0.05) between conditions per attribute for each product based on dichotomous data for all conditions. Different
numbers 13 indicate significant differences (p<0.05) between products within a condition based on dichotomous data for CATA and CATA-JAR and ordinal data for
RATA and RATA-JAR.
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Appendix B. Correlation coefficients between rating and JAR in RATA-JAR (N=18). (): number of participants that selected the

attribute.*

Attribute GBPG GBBBQ BWLSP
Puffiness 0.227 (14) 0.461 (15) 0.276 (16)
Uniform 0.030 (18) 0.775* (18) 0.452 (16)
Visible herbs 0.458 (16) 0.525* (17) 0.475* (18)
Odour intensity 0.897* (14) 0.733* (16) 0.692* ((17)
Flavour intensity 0.692* (18) 0.757* (18) 0.757* (17)
Paprika 0.804* (9) 0.600* (15) 0.600* (16)
Sour 0.316 (6) 0.316 (6) 0.643 (8)
Garlic 0.804* (12) 0.673* (14) 0.627* (15)
Bean-like 0.744* (17) 0.738* (16) 0.334 (17)
Bitter 0.826* (14) 0.651* (13) 0.174 (12)
Sweet 0.745* (10) 0.500 (9) 0.545 (12)
Salty 0.689* (17) 0.718* (18) 0.509* (17)
Spicy 0.542 (11) 0.539 (13) 0.861* (17)
Nutty 0.595* (15) 0.669* (14) 0.670* (14)
BBQ 0.857* (9) 0.754* (12) 0.887* (13)
Savoury 1.000* (14) 0.648* (16) 0.822* (17)
Mealy 0.530 (13) 0.656* (15) 0.688* (14)
Rough 0.538* (15) 0.453 (16) 0.593* (17)
Loose peels 0.641* (13) 0.716* (12) 0.991* (12)
Crunchy 0.198 (18) 0.200 (18) 0.210 (18)
Hard 0.478* (18) 0.707* (18) 0.676* (18)
Tough 0.856* (11) 0.730* (12) 0.856* (11)
Dry 0.698* (17) 0.517* (18) 0.657* (18)
Fatty 0.477 (17) 0.364 (15) 0.293 (16)

*Indicates significance (p<0.05).

Data availability

Data will be made available on request.
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