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Abstract 19 

Sensory scientists have adapted several sensory methods to fit children’s 20 

cognitive abilities according to the different developmental stages. Although children 21 

have been reported to be able to use sensory methods to describe foods and beverages, 22 

published applications are limited to static characterizations. In this context, the objective 23 

of the study was to evaluate the feasibility of using two dynamic methods (temporal 24 

check-all-that-apply -TCATA- and Temporal dominance of sensations -TDS-) for sensory 25 

characterization with children. A video featuring colored circles (varying in size, 26 

appearing and disappearing) was used to convey the idea of temporal perception and to 27 

familiarize children with the methods. A series of six vanilla milk desserts was used in 28 

the tasting session. A total of 102 children (8 to 12 years old) recruited from two 29 

Uruguayan schools participated in the study. They were randomly divided in two groups, 30 

each of which used one of the methods. Results showed that TCATA and TDS allowed 31 

capturing the dynamics in the video. However, TCATA provided a more detailed 32 

description of how the colored circles evolved with time than TDS. In the case of the milk 33 

desserts samples, both methodologies showed similar results regarding the most 34 

relevant sensory characteristics. However, children mostly used them as static methods. 35 

In the TDS task, children dithered for long before selecting a new attribute, which points 36 

towards difficulties in evaluating dominance. Results from the present work suggest that 37 

refinements are needed to make TCATA and TDS methods applicable with children for 38 

characterizing food stimuli. 39 
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Highlights 46 

• Children were able to use TCATA and TDS to describe visual stimuli.  47 

• TCATA provided a more detailed and accurate description of the video than 48 

TDS. 49 

• Dominance may be conceptually complex for children.  50 

• Children used TCATA and TDS methods as static when applied to food stimuli. 51 

• Refinements are needed to use TCATA and TDS with children to characterize 52 

food.  53 

 54 

55 



1. Introduction 56 

One of the strategies that can be implemented to promote healthier eating patterns 57 

among children is the development of healthy products that meet their sensory and 58 

hedonic expectations. Traditionally, product developers have used adults’ feedback to 59 

develop food products targeted at children. However, their needs and wants differ from 60 

those of adults (Popper & Kroll, 2011). This difference has motivated sensory scientists 61 

to adapt several sensory methods to fit children’s cognitive abilities according to the 62 

different developmental stages (Guinard, 2000).  63 

Over the past decades multiple methods have been used to explore how children 64 

perceive food and beverages in sensory and consumer science (Laureati, Pagliarini, 65 

Toschi, & Monteleone, 2015; Popper & Kroll, 2011). Hedonic methods, such as paired 66 

comparison, ranking and hedonic scales, have been the most frequently applied 67 

methods with children to get insights during product development (Laureati, et al. 2015; 68 

Cordelle, Piper, & Schlich, 2005; Liem, Mars, & de Graaf, 2004; Pagliarini, Gabbiadini, 69 

& Ratti, 2005). Regarding analytical methods, the application of discriminative methods 70 

with children, such as paired comparison, ranking, triangle tests and tetrad tests, are well 71 

documented (Garcia, Ennis, & Prinyawiwatkul, 2012; Guinard, 2000; Liem et al., 2004). 72 

In contrast, there have been few attempts to use sensory descriptive methods due to 73 

their complexity. Recently, Laureati, et al. (2017) proposed the use of Check-All-That-74 

Apply (CATA) to characterize food with children. They found that CATA allowed the 75 

identification of relevant attributes and enabled the discrimination of apple puree 76 

samples.  77 

 Food perception is a dynamic phenomenon due to the several changes foods 78 

undergo during oral processing. Sensory methods that consider this dynamic dimension 79 

have drawn increasing attention as a tool to better characterize the eating experience 80 

(Castura, 2018). However, temporal methods with children have been rarely reported in 81 

the literature. For instance, Temple, Laing, Hutchinson, and Jinks (2002) used time-82 



intensity measures with 8 to 9-year-old children and adults to study sweetness 83 

perception in different products. They showed that children gave higher sweetness 84 

ratings than adults, and that sweetness perception decreased faster in children as 85 

compared to adults. Recently, Lange et al. (2019) developed a discontinuous method to 86 

measure dynamic liking with children. The authors concluded that the method was 87 

suitable for children and highlighted several methodological challenges for its successful 88 

application. For instance, they stressed importance of the wording of the instructions and 89 

the usefulness of visual stimuli to help children to understand the concept of temporality. 90 

Temporal Dominance of Sensations (TDS) and Temporal check-all-that-apply 91 

(TCATA) have become highly popular methods for dynamic sensory characterization. 92 

The two methods are conceptually different and may be suited for different purposes. 93 

TDS is based on the concept of dominance, and require assessors to select the attribute 94 

that catches their attention at each moment of the evaluation (Pineau et al., 2009). On 95 

the contrary, TCATA, an extension of Check-All-That-Apply (CATA) questions, is based 96 

on attribute applicability: assessors are asked to select all the terms they consider 97 

applicable to describe the sample at each moment of the evaluation and to uncheck them 98 

when they are no longer applicable (Castura, Antúnez, Giménez, & Ares, 2016). Both 99 

methods have been applied broadly in the food domain with adult populations (Ares et 100 

al., 2015; Ares et al., 2017; Di Monaco et al., 2014; Jaeger et al., 2017). TDS and TCATA 101 

have been reported to be suited for different purposes. TCATA has been reported to 102 

provide a more detailed description of how the sensory characteristics of products evolve 103 

over time (Esmerino et al., 2017; Ares et al., 2015; Kawasaki et al., 2019). On the 104 

contrary, TDS has been reported to be useful to identify the key attributes that catch 105 

consumers' attention throughout consumption (Alcaire et al., 2017b; Kawasaki et al., 106 

2019). 107 

Using Likert scales, Ares et al. (2015) showed that adult consumers perceive TDS 108 

and TCATA tasks as not tedious and easy. However, it is still not clear if they are 109 

applicable with younger populations due to some of their key features. Both methods are 110 



based on the simultaneous evaluation of multiple sensory attributes, which requires 111 

sustained attention throughout the task. In addition, specific features of TDS and TCATA 112 

may be challenging for young consumers.  113 

TDS relies on the concept of dominance, i.e. the sensation catching the attention 114 

of the assessor at a given time, not necessarily being the one with the highest intensity 115 

(Pineau et al., 2009). This concept may be difficult to understand for children. In this 116 

sense, one of the concerns raised for TDS is the high heterogeneity in how dominance 117 

is interpreted, which may hinder a detailed description of the dynamics of food 118 

perception, particularly when working with complex products (Di Monaco, Su, Masi, & 119 

Cavella, 2014; Ares et al., 2015). Moreover, Varela et al. (2018) reported dithering and 120 

dumping effects due to the need of only selecting one attribute and a limited availability 121 

of attributes on the list which may also hinder the accuracy of the temporal profiles. These 122 

features may be even more pronounced among children, but this has not been studied 123 

until now. 124 

 Meanwhile, TCATA is a highly demanding method that requires assessors to 125 

focus in two simultaneous tasks: checking applicable attributes and unchecking 126 

attributes that are no longer applicable. Participants may concentrate in checking the 127 

attributes that apply and sometimes forget to uncheck them, reducing the accuracy of 128 

the dynamic sensory profiles (Ares et al., 2016). The high cognitive demand of TCATA 129 

may be higher for children and could hinder their ability to use the method to accurately 130 

describe the dynamics of the sensory characteristics of products.  131 

 Regardless of the potential of both methods with adults, there is a lack of 132 

information regarding their use with children. In this context, the objective of this study 133 

was to evaluate the feasibility of using two dynamic methods, TCATA and TDS, for 134 

sensory characterization with children.  135 

 136 

2. Materials and Methods 137 



 The study was divided into two main parts: the evaluation of a video and the 138 

dynamic sensory characterization of six vanilla milk dessert samples. The video was 139 

used to familiarize children with the methods and to check their ability to use them to 140 

describe a simple visual stimulus. Sample tasting focused on regular and sugar-reduced 141 

samples of vanilla milk desserts, a popular product usually targeted at children. Detailed 142 

results from the sensory characterization of the samples are presented in Velázquez, 143 

Vidal, Varela, & Ares (2020). 144 

 145 

2.1 Participants 146 

The study was focused on school-aged children and involved a convenience 147 

sample of 112 children (8–12 years old, 54% girls), recruited from two elementary 148 

schools in Montevideo (Uruguay). Only children over 8 years old were considered to 149 

assure reading fluency. In addition, from this age, children have been reported to be able 150 

to use different sensory tests on their own, without much assistance from an adult 151 

(Popper & Kroll, 2011).  152 

In both schools, all children in the age range were invited to participate. One adult 153 

legally responsible for each child signed an informed consent form to allow their children 154 

participation in the study. The informed consent form stated that children with dietary 155 

restrictions or allergies could not participate in the study. Approximately 60% of the 156 

parents allowed their children to be involved in the study. Children provided informed 157 

assent to participate through the software used for data collection. They were informed 158 

that they were free to leave the test at any point in time. Ethical approval was obtained 159 

from the Ethics Committee of the School of Chemistry of Universidad de la República 160 

(Uruguay). 161 

  162 

2.2.  Experimental procedure  163 

 The main study comprised two tasks: video evaluation and sample tasting. 164 

Instructions for each of the tasks were given using explanatory videos featuring a cartoon 165 



character (detective monkey). After each of the instruction videos, a researcher verbally 166 

repeated the instructions and asked children if they had any question. A pilot study with 167 

4 children (8-10 years old) was conducted to fine tune the video (e.g. the number of 168 

colors that simultaneously appeared in the video and the speed at which colors 169 

changed), the instructions, the sensory attributes and the number of samples to be 170 

included in the study. Children were asked about their understanding of the task and the 171 

sensory attributes. They were also asked about their perceived difficulty to complete the 172 

task. Based on results from this pilot study, changes in the wording of the instructions 173 

and sensory attributes were implemented.  174 

 The main study was conducted in a separate quiet room in each of the elementary 175 

schools and lasted less than 20 minutes. Groups of 5-7 children performed the task at a 176 

time with the assistance of 2 researchers. Two or three children were seated in a large 177 

table with space in between them, but no physical divider was used. Data were collected 178 

on Ipads (Apple Inc., Cupertino, California, USA) using Compusense Cloud 179 

(Compusense Inc, Guelph, Canada). 180 

Children were randomly divided into two groups, each of which used one of the 181 

two sensory methods: TCATA (n=53) or TDS (n=59). No significant differences were 182 

found in the age and gender distribution between the groups (p-values > 0.59).  183 

 184 

2.3.1. Video evaluation 185 

A visual test was designed to convey the idea of temporal evolution and to 186 

familiarize children with the methods. The video lasted 40 seconds and included circles 187 

of different colors. The circles appeared at different points in time and their sizes 188 

gradually increased over time. After reaching a maximum of 8 or 14 cm in diameter, the 189 

sizes gradually decreased until disappearing. Figure 1 shows two screenshots of the 190 

video. Figure 2a shows the sequence of how the colors appeared on the screen, as well 191 

as their size evolution. Children were asked to describe the video using either TCATA or 192 

TDS. They had to use a list of 6 colors to describe all the colors they saw on the screen 193 



at each point in time (TCATA) or the color that caught their attention (TDS) at each time. 194 

The exact instructions of each task are provided in Figure 1.  195 

 196 

Insert Figure 1 around here 197 

 198 

2.3.2 Sample tasting 199 

After children finished the evaluation of the video, written instructions providing a 200 

link between the evaluation of the video and the evaluation of the sensory characteristics 201 

of milk desserts were shown on the screen. Children were explained that they had 202 

evaluated how colored circles changed over time and that in the following task they had 203 

to use the same approach to say how the characteristics of milk desserts changed over 204 

time. Then, explanations about how to conduct TDS or TCATA were provided using a 205 

video. After children read the instructions on the screen, researchers verbally repeated 206 

the key concepts and answered any doubt children might have.  207 

Children received six milk vanilla dessert samples (custard type) and they were 208 

asked to describe them using a TCATA or TDS task. The samples differed in their sugar 209 

content, the type and concentration of vanilla flavoring and starch content (Table 1). Full 210 

details of the samples are provided in Velázquez et al. (2020). According to results from 211 

preliminary studies conducted with a trained panel of assessors, the samples showed 212 

perceivable differences in their sweetness, vanilla flavor intensity and thickness (data not 213 

shown). Differences among samples were also perceived by children in their sensory 214 

characteristics and liking, as detailed in Velázquez et al. (2020). One of the samples was 215 

considered a dummy sample (Warm-up) and was always presented first. The other five 216 

samples (1 to 5 in Table 1) were presented following a Williams’ Latin square 217 

experimental design. Children received 20 g of each sample in black plastic cups coded 218 

with 3-digit random numbers at 8°C. Still mineral water was used for rinsing between 219 

samples. 220 



A list of six words was used in TCATA and TDS: sweet, vanilla flavor, off-flavor, 221 

creamy, soft and hard. Attribute selection was based on previous studies (Alcaire et al., 222 

2017a; Ares, Giménez, Barreiro, & Gámbaro, 2010; Bruzzone et al., 2015) and on the 223 

pilot study with children. Children were asked to read the list before starting the test. If 224 

they had any doubt about the meaning of the words, researchers provided verbal 225 

explanations. According to the evaluation protocol, children had to place a spoonful of 226 

sample in their mouths and immediately touch the “start” button to start the evaluation 227 

using either TCATA or TDS. Children did not receive any training related to the sensory 228 

attributes included in the study. 229 

In TCATA, children had to check all the words that applied to describe what they 230 

perceived at each time of the evaluation, and to uncheck the words when they were no 231 

longer perceived. The specific written instructions provided to children were: "Read the 232 

list of attributes. Click on the green button with a triangle and, at the same time, place a 233 

spoonful of dessert in your mouth. Check all the attributes you perceive at each moment. 234 

Remember to uncheck the attributes you no longer perceive". In TDS, children had to 235 

select the word that described the sensation that caught their attention at each time of 236 

the evaluation (Pineau et al., 2009). The written instructions provided before the 237 

evaluation of each sample were: "Read the list of attributes. Click on the green button 238 

with a triangle and, at the same time, place a spoonful of dessert in your mouth. Check 239 

the attribute that catches your attention the most". 240 

The duration of the evaluations was fixed at 40 s, and a stop button was not 241 

included for simplicity. Swallowing time was not recorded. After the dynamic sensory 242 

characterization task, children were asked to rate their overall liking (data not presented).  243 

 244 

Insert Table 1 around here 245 

 246 



2.4 Data analysis 247 

All data analyses were performed using R software version 3.5.2 (R Core Team, 248 

2018. Children who did not complete the whole task due to problems with internet 249 

connectivity were excluded from the analysis: TCATA (n=3) and TDS (n=8).  250 

 251 

2.4.1. Video evaluation 252 

The average starting time was computed for each method. The average time of 253 

selection was computed for each color and method. A t-test was used to compare the 254 

two methods.  255 

Data were analyzed using unstandardized data to enable direct comparison with 256 

the video setting. The citation proportions for all attributes were calculated as the number 257 

of children that selected a color at each moment of the evaluation. Curves of citation 258 

proportions versus time were smoothed using a spline type polynomial.  259 

 260 

2.4.2. Sample tasting  261 

The average starting time was computed. A t-test was used to compare the two 262 

methods. 263 

For each method, the number of selected and unselected (only for TCATA) 264 

attributes was analyzed using a mixed linear model, considering sample position as fixed 265 

effect and children as random effect. When significant differences were found, Fisher’s 266 

test was used for post-hoc comparison of means. A significance level of 5% was 267 

considered. 268 

Sample tasting data were evaluated using standardized times to account for 269 

participant noise (Lenfant, Loret, Pineau, Hartmann, & Martin, 2009), considering the 270 

time from selection of the first attribute (time=0%) to the end of the evaluation 271 

(time=100%). Curves were constructed as previously mentioned for the video. For each 272 

term and each pair of products, a sign test was used at each time point to evaluate the 273 

existence of significant differences in the citation proportions of each term. 274 



 275 

3. Results 276 

 277 

3.1 Temporal evaluation of the visual stimuli (color circle video)  278 

A significant difference (p<0.05) between TCATA and TDS was found in the time 279 

elapsed between the start of the test and the first selection of a color. The first color on 280 

the video appeared 3 s from the start. On average children selected the first color after 281 

5.7 s using TCATA, whereas in TDS they selected the first color 11 s after the start of 282 

the video. 283 

 Visual comparison of the temporal evolution of circle size and color and the 284 

dynamic profiles indicated that TCATA provided a detailed description of the video (c.f. 285 

Figures 2a and 2b). The video featured a total of 6 colored circles during the 40 seconds 286 

and the children selected an average of 5.2 colors during the TCATA task. As shown in 287 

Figure 2b, the maximum proportion citations ranged between 0.82 and 0.92 for the five 288 

colors that appeared in the video, whereas the color that did not appear (white) was not 289 

selected. Citation proportions of the colors increased as circle size increased. The 290 

majority of the children unchecked colors as they disappeared from the screen: 84% 291 

unchecked all the colors and only 2 children failed to uncheck at least one color. On 292 

average, children unchecked 90% of the colors selected at some point of the evaluation. 293 

 294 

Insert Figure 2 around here 295 

 296 

In the TDS task children only selected an average of 2.8 colors during the task. 297 

The maximum citation proportions ranged between 0.22 and 0.53, even when only one 298 

color was shown on the screen. Gray color, which had the largest maximum circle 299 

diameter, showed the lowest citation proportion throughout the evaluation. However, as 300 

shown in Figure 2c, citation proportions tended to increase as circle size gradually 301 

increased. Nevertheless, 50% of the children tended to leave their selected dominant 302 



color unchanged after it had disappeared from the screen. For instance, blue showed a 303 

citation proportion close to 0.4 at the end of the evaluation although it disappeared at 304 

32s.  305 

Although both tasks captured the dynamics of the video, TDS missed some 306 

details. For example, yellow circles were presented twice in the video, at the beginning 307 

and towards the end. As shown in Figure 3a, a high citation proportion (>0.8) was 308 

observed twice in the TCATA curves. However, in the TDS task (Figure 3b) it only 309 

showed citation proportions close to 0.4 towards the end of the video, whereas it was 310 

rarely selected at the beginning (citation proportions <0.2). Interestingly, the maximum 311 

citation proportion of yellow color was reached in TCATA after the color started to 312 

disappear from the screen. 313 

In both methods, there was a gap between the appearance of the colors on the 314 

screen and children's selection of the respective color. As shown in Table 2, the gap 315 

between appearance and selection was larger at the beginning compared to the end of 316 

the video: i.e. color 1 (yellow) appeared at 3s and was selected in average at 6.8s for 317 

TCATA, while color 6 (yellow2) appeared at 29s and was selected at 30.2s. In addition, 318 

selection time tended to be larger for TDS than for TCATA, particularly for green and 319 

grey color (Table 2). Interestingly, when these colors appeared on the screen there were 320 

two other colors already displayed (Figure 1): i.e. when green color appeared, yellow 321 

and red were already on the screen. This suggests that the delay in selecting the color 322 

in TDS may be related to lack of dominance when circle size was small.  323 

 324 

Insert Figure 3 around here 325 

 326 

Insert Table 2 around here 327 

 328 

3.2. Temporal evaluation of the food stimuli 329 



 The following section focuses on illustrating how children used TCATA and TDS 330 

to describe the evolution of the sensory properties of food stimuli. Most results are based 331 

on averages considering all the samples, complete dynamic sensory profiles are shown 332 

only for some selected samples for exemplification purposes. For the interested reader, 333 

details on the characterization of all samples are presented in Velázquez et al. (2020).  334 

 335 

 The time at which the first attribute was selected to describe the milk desserts 336 

significantly differed (p<0.05) between TCATA and TDS. Children who used TDS needed 337 

longer times to select the first attribute compared to those who used TCATA, both for the 338 

warm-up sample (9.2 vs 6.3 s) and for the remaining five milk dessert samples (11.8 vs 339 

7.0 s). 340 

 The average number of selected attributes selected to describe the milk dessert 341 

samples using TCATA significantly increased (p<0.001) as the test progressed (Table 3) 342 

from 2.9 to 3.6. However, once an attribute was selected, children rarely unchecked it: 343 

the average number of attributes unchecked ranged between 0.9 and 1.2. No significant 344 

difference was found (p=0.7254) in the number of unchecked attributes with sample 345 

position.   346 

 In the case of TDS, children selected on average 1.3 – 1.6 attributes as dominant 347 

to describe each of the milk sample dessert samples. The number of selected attributes 348 

significantly differed among sample positions (p<0.05). However, in this case the number 349 

of selected attributes slightly decreased as the test progressed (Table 3). 350 

 351 

Insert Table 3 around here 352 

 353 

 Figure 4 shows the dynamic profiles of two of the samples: the warm-up sample 354 

and Sample 3 for TCATA and TDS. Using TCATA, the warm-up sample was mainly 355 

characterized by the attributes vanilla flavor, creamy and sweet over the complete 356 

evaluation (Figure 4a). However, the curves were mostly flat for all the attributes. For 357 



example, the citation proportion of vanilla flavor increased over the first 15 s, after which 358 

it reached a plateau (citation proportions ranged between 0.63 and 0.67). Children’s 359 

ability to describe the temporal evolution of the desserts over time did not largely change 360 

after the warm-up sample. However, visual inspection of the curves of the subsequent 361 

samples showed that citation proportions tended to decrease towards the end of the 362 

evaluation for the majority of the attributes. As an example, Figure 4c shows that citation 363 

proportions of the attributes creamy, sweet and soft tend to decline towards the middle 364 

of the standardized time for Sample 3.  365 

 In the case of TDS, citation proportions for the warm-up sample were lower than 366 

0.5 for all attributes (Figure 4b). Only vanilla flavor and creamy showed citation 367 

proportions higher than 0.25 over the evaluation time. TDS hardly captured the dynamics 368 

of the sensory perception of all the samples as children tended to select only one attribute 369 

to describe each sample. As shown in Figure 4b, the citation proportion of vanilla flavor 370 

for the warm-up sample varied within a very narrow range (0.39 – 0.49) over the whole 371 

evaluation time. No changes to this trend were observed in the following samples, as 372 

exemplified in Figure 4d for Sample 3.  373 

 374 

Insert Figure 4 around here 375 

 376 

Regarding sample discrimination minor differences were found between 377 

methods. The percentage of pairs of samples that were significant at some point of the 378 

evaluation was 20% of all possible comparisons for TCATA and 22% for TDS. In both 379 

methods, five attributes showed a significant difference for at least one pair of samples 380 

at some point of the evaluation. Two attributes were only significant in one of the 381 

methods: creamy in TCATA and hard in TDS. For individual attributes, a similar number 382 

of pairwise comparisons that showed significant differences among samples was found 383 

for TCATA (on average 1.8 pairs) and TDS (1.7 pairs). The average number of attributes 384 

with significant differences for every pairwise comparison was similar between TCATA 385 



(1.1 attributes) and TDS (1.0 attributes). The differences among samples fitted 386 

expectations considering their formulation, as discussed in Velázquez et al. (2020). 387 

 388 

 389 

Discussion 390 

The present work evaluated the feasibility of using temporal methods for sensory 391 

characterization with children using two separate tasks: the evaluation of a video 392 

featuring colored circles and tasting of six vanilla milk desserts. The video evaluation 393 

was used to test children ability to use a list of terms to characterize the evolution of 394 

visual stimuli with time. Results showed that children were able to use both TCATA and 395 

TDS to describe how colors changed with time in the video. 396 

 In TCATA, the great majority of children selected the colors that corresponded 397 

to the circles displayed on the screen, which led to TCATA curves that almost perfectly 398 

matched the evolution of the circles with time. Although TCATA might be considered an 399 

arduous task since it requires to check and uncheck attributes, children reported no 400 

problem to use the method to describe the video.  401 

Although children were also able to use TDS to describe how colors changed 402 

over time, they faced some challenges. First, children dithered for long before selecting 403 

an attribute to describe the video, which suggests that they faced difficulties to decide 404 

which color was catching their attention. This was observed even when only one circle 405 

was displayed on the screen (Figure 2), suggesting that dominance seemed to be 406 

conceptually complex for children. Varela et al. (2018) reported that dominance is a 407 

complex concept in a TDS test with trained assessors and adult consumers. In addition, 408 

these authors reported that dumping and dithering bias were widespread in TDS tests. 409 

It was proposed that the limited number of attributes available together with the need to 410 

select only one attribute under time pressure was closely related to the widespread of 411 

dithering and dumping bias in TDS. 412 



TDS curves showed face validity as they matched the evolution of the colored 413 

circles. However, they missed relevant details due to the nature of the task. This result 414 

agrees with previous studies reporting that TCATA delivers a more detailed description 415 

of samples compared to TDS (Ares et al., 2015; Nguyen et al., 2018). In this sense, it 416 

should be highlighted that TCATA and TDS focus on different aspects of sensory 417 

perception. TCATA aims at describing changes over time in a group of sensory 418 

characteristics, whereas the focus of TDS is on describing changes in the attentional 419 

capture of the characteristics.  420 

Children's ability to use TCATA and TDS as temporal methods to describe food 421 

stimuli was less clear. Results showed that children mainly used both as static methods. 422 

In the case of TCATA, children failed to actively uncheck the attributes when they were 423 

no longer applicable to describe samples and to select new attributes throughout the 424 

evaluation. Interestingly, this trend was only observed when children evaluated the 425 

desserts, as they were able to uncheck attributes when they evaluated the video. 426 

Selecting and deselecting attributes while tasting samples might have been too 427 

demanding for children. Another reason underlying the inability to unselect attributes in 428 

food samples, could be that sensory sensations rarely disappear completely during 429 

consumption, which is a clear difference with the video evaluation, where appearance 430 

and disappearance of the circles is clear. The tendency to refrain from unchecking 431 

attributes has also been reported with adults (Castura et al., 2016; Ares et al., 2015; Ares 432 

et al., 2016). One possible alternative to improve the accuracy of TCATA is the use fading 433 

variant where the selected attributes are gradually unselected after a pre-defined period 434 

(Ares et al., 2016).  435 

In the case of TDS, children tended to select only one attribute during the 436 

evaluation period, which led to flat TDS curves for all samples (Figure 4). In this case, 437 

they did not select new attributes after they dithered for some time to select one attribute 438 

as dominant to describe a sample.  439 



The samples used in the present work could have contributed to lack of 440 

temporality in the TCATA and TDS curves. Varela et al. (2018) reported that attributes 441 

transitions in TDS, both with trained panel and consumers, were mainly driven by big 442 

changes in the sample. Milk desserts experienced moderate changes during 443 

consumption and had a short manipulation period in the mouth. Further research should 444 

be conducted to evaluate children’s ability to use TCATA and TDS for describing the 445 

evolution of the sensory characteristics of solid foods during consumption.  446 

Despite of the lack of temporality, it is interesting to highlight that TCATA and 447 

TDS curves showed face validity, as the attributes with the highest citation proportions 448 

have been reported to be the most relevant for describing this product category (Ares et 449 

al., 2010; Bruzzone et al., 2015; de Wijk et al., 2003; Vidal, Barreiro, Gómez, Ares, & 450 

Giménez, 2013). As in the video evaluation, the temporal profiles obtained with TDS 451 

showed fewer details compared to those obtained with TCATA, in agreement with 452 

previous studies (Ares et al., 2017; Ares et al., 2015; Nguyen et al., 2018). This matches 453 

expectations given the existing conceptual differences between methods.  454 

However, comparable sample discrimination was found between both methods. 455 

This contrast with the results reported by Ares et al. (2015) who found a higher sample 456 

discriminability with TCATA than TDS tests with trained panel and consumers. This 457 

discrepancy may be mainly related to the lack of temporality observed in both methods. 458 

Still, both methods were able to provide additional information regarding the sensory 459 

perception of the samples since no differences were found when the data were analyzed 460 

as static data -CATA (data not shown).Familiarization with the method seemed to 461 

influence children’s performance. In TCATA, there was a slight increase in children’s 462 

tendency to uncheck attributes from the warm-up sample to the subsequent samples, 463 

which suggests that familiarization with the task had some effect on their ability to use 464 

the method. This agrees with the work of Jaeger et al. (2017), who showed that 465 

familiarization improved the performance of participants in terms of product 466 



discriminability when a familiarization step was introduced in three TCATA consumer 467 

tests. However, no changes in children’s performance was observed in TDS. 468 

Some of the results from the present work regarding the comparison between 469 

TCATA and TDS have been reported in studies involving adult consumers (Ares et al., 470 

2017; Ares et al., 2015; Nguyen et al., 2018; Varela et al., 2018). However, a direct 471 

comparison between children and adults is not possible in the present work as it is 472 

beyond the project objectives. In this sense, further research could be conducted to 473 

compare children and adult’s performance in TDS and TCATA task with different type of 474 

stimuli and complexity. 475 

 476 

Conclusions 477 

 Results from the present work showed that children are able to understand and 478 

use TCATA and TDS for characterizing a dynamic visual stimulus. However, TCATA 479 

provided a more detailed and accurate temporal description than TDS. When the 480 

methods were used to characterize milk desserts, children mainly used them as static 481 

methods. Despite the lack of temporality captured by the data, it is important to highlight 482 

that results from both methods showed faced validity and enabled the discrimination of 483 

samples with subtle differences in their sensory characteristics. Results from the present 484 

work suggest that refinements are needed to make TCATA and TDS methods applicable 485 

with children for characterizing the dynamics of the sensory characteristics of food 486 

stimuli. 487 

 488 
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 615 

Figure captions 616 

 617 

Figure 1. Example of a screen captures from the video displaying colored circles to 618 

familiarize children with Temporal Dominance of Sensations (TDS) and Temporal Check-619 

all-that-apply (TCATA). 620 

 621 

Figure 2.  Temporal evolution of the colored circles in the video: (a) Evolution of circle 622 

size in the video, (b) Citation proportions of the colors using Temporal check-all-that-623 

apply (TCATA), and (c) Citation proportion of the colors using Temporal dominance of 624 

sensations (TDS). 625 

 626 

Figure 3. Comparison of temporal evolution of the size of yellow circles in the video 627 

against children characterization using: (a) temporal check-all-that apply (TCATA) and 628 

b) temporal dominance sensations (TDS). 629 

 630 

Figure 4 Dynamic profiles of selected samples using temporal check-all-that-apply 631 

(TCATA) (left) and temporal dominance of sensations (TDS) (right): (a) and (b) Warm-632 

up sample, (c) and (d) Sample 3. 633 



Table 1. Sugar, starch and vanilla concentration of the samples included in the study.  

 

Sample  Added sugar (%) Starch (%) Vanilla (%) 

Warm-up* 7 4.3 0.6 

Sample 1 12 4.3 0.4 

Sample 2  7 4.3 0.4 

Sample 3 7 4.3 0.6 

Sample 4 7 4.7 0.4 

Sample 5 7 4.7 0.6 

 

 (*) The vanilla flavoring had a different aroma profile to the rest of the samples to avoid 

familiarization with any of the samples included in the main study.  

 



Table 2. Average selection time (and standard error) of colors in the video evaluation for 

children who used temporal-check-that-apply (TCATA, n=50) and Temporal Dominance of 

Sensations (TDS, n=51).   

 

 

Order of 

appearance Color 

Appearance 

of the color 

on the 

screen (s) TCATA TDS 

1 Yellow 3 6.8 ± 0.6 8.4 ± 1.0 

2 Red 5 7.5 ± 0.5 8.6 ± 0.8 

3 Green* 9 10.8 ± 0.5 15.1 ± 1.6 

4 Blue 18 20.1 ± 0.7 22.0 ± 1.0 

5 Gray* 23 24.5 ± 0.7 28.1 ± 1.4 

6 Yellow2* 29 30.2 ± 0.4 32.7 ± 0.6 

 

(*) Average values are significantly different according to t- test (p < 0.05). 

 

 

 



Table 3. Number of attributes selected to describe the milk dessert samples by sample 

position, for children who used temporal-check-that-apply (TCATA, n=50) and 

Temporal Dominance of Sensations (TDS, n=51). 

 

Sample position 

Average number of attributes  

TCATA TDS 

1 (warm-up sample) 2.9a 1.6a 

2 3.5bc 1.4ab 

3 3.5c 1.4b 

4 3.3b 1.3b 

5 3.6c 1.4b 

6 3.6c 1.3b 

 

Note: Average values with different superscripts letters are significantly different (p<0.05) 

according to Fisher’s test.  



Figure 1.  

 

 

  

Note: The instructions provided to children for the TCATA were: "Read the words on the list. When 

you are ready to start, make a click on the video. Remember that you have to check the colors 

you see on the screen. Remember to uncheck the colors when you no longer see them". For the 

TDS the last sentence was modified to: "Remember that you have to check the color that catches 

your attention the most”. The list included the following colors (from left to right and top to bottom): 

red, yellow, green, blue, grey, white. 

 

 



 Figure 2 

 

 

 

 

Note: Readers are referred to the online version of the manuscript for the colored version of the 

Figure. 
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Figure 3.  
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Figure 4. 
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