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Análisis de las Asociaciones Entre Memoria Emocional y Desempeño en Tareas con Demanda Cognitiva en Preescolares

Abstract
Background. Emotional and cognitive trajectories are interconnected. Several researchers studied the association between different cognitive processes and episodic emotional memory, defined as the long-term storage of information accompanied by activating factors that will later favor its recall. Moreover, cognitive control processes include functions that regulate and coordinate attention, memory, language, inhibitory control, and planning. Method. Since these processes are susceptible to change during development, this study analyzed the associations between emotional memory and cognitive processes (evaluated through Corsi and Stroop tasks) at 4 and 4.5 years of age in children from households with different socio-environmental conditions. Results. Significant correlations were found between: a) free recall of negative image and Stroop performance at 4 and 4.5 years; b) free recall of neutral images and Corsi performance at 4 years; c) recognition of negative and positive images and Stroop performance at 4.5 years; d) recognition of neutral images and socio-environmental conditions at 4.5 years. Conclusions. Both emotional memory tests were effective in visualizing associations with other processes present during the preschool stage and their variation trajectories. Results emphasize the main role of individual differences on emotional and cognitive development trajectories during the preschool stage.
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Resumen
Antecedentes. Las trayectorias emocionales y cognitivas se encuentran interconectadas. Varias investigaciones estudiaron la asociación entre diferentes procesos cognitivos y la memoria emocional episódica, definida como el almacenamiento a largo plazo de información acompañada de factores activadores que luego favorecerán su recuperación. Además, los procesos de control cognitivo incluyen funciones que regulan la atención, memoria y control inhibitorio. Método. Este estudio analizó las asociaciones entre memoria emocional y procesos cognitivos (evaluados a través de las tareas de Corsi y Stroop) a los 4 y 4.5 años en niñas y niños provenientes de hogares con diferentes condiciones socioambientales. Resultados. Se encontraron correlaciones entre: a) recuerdo libre de imágenes negativas y rendimiento de Stroop a los 4 y 4.5 años; b) recuerdo libre de imágenes neutras y rendimiento de Corsi a los 4 años; c) reconocimiento de imágenes negativas y positivas, y rendimiento de Stroop a los 4.5 años; d) reconocimiento de imágenes neutras y condiciones socioambientales a los 4.5 años. Conclusiones. Ambas formas de evaluación de la memoria emocional permitieron visualizar asociaciones con otros procesos y sus trayectorias de variación. Estos resultados enfatizan la relevancia de las diferencias individuales en las trayectorias de desarrollo emocional y cognitivo durante la etapa preescolar.
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Analysis of the Associations Between Emotional Memory and Performance in Tasks With Cognitive Demand in Preschoolers

Introduction
Despite the emotional and cognitive processes were classically considered and analyzed separately (Rothermund & Koole, 2018), during the last decade studies on their interaction generated new evidence of interdependence (Leventon et al., 2014; Ursache et al., 2013). Several investigations explored the relationship between memory and emotions to analyze this integration (Channell & Barth, 2013; Kensinger & Ford, 2020; Ruetti et al., 2008).
Emotional events are better remembered than trivial ones (Brainerd et al., 2010; Christianson, 1992; Quas & Lench, 2007). However, it is not always clear the direction of this differential effect. Emotions would function as a filter system for selecting the events that are going to be stored in memory in a more durable way (Rodrigues et al., 2004; Roozendaal & McGaugh, 2011). Specifically, emotional memory is the result of storing information that was accompanied by stressful or activating factors, which would contribute to the easy fixation of the memories (Bradley, 2014; Cordon et al., 2013). It is a type of long-term memory on information with emotional valence, either positive or negative (Bermúdez-Rattoni & Prado-Alcalá, 2001; Guzmán-Ramos et al., 2018; Justel et al., 2013; Siller-Pérez et al., 2018). Compared to other types, the emotional memory is characterized by being persistent, relatively stable, and because its recovery can be both explicit and implicit (Cocenas-Silva et al., 2013).
The emergence and development of emotional memory begin at the early stages of life and presents significant changes at the preschool stage (Bauer et al., 2012). At this time, different types of cognitive processes such as attention, inhibitory control, working memory, and cognitive flexibility are developed and integrated (Diamond, 2013; Garon et al., 2008; Kensinger, 2009). There are investigations in children indicating that emotions facilitate memory (Adelman & Estes, 2013; Kensinger & Ford, 2020) because it captures attention and provides an interpretive framework that facilitates the integrated processing of the whole aspects of an experience (Kensinger, 2009; Laney et al., 2004). In this regard, emotions are understood as causes, mediators, or effects of other psychological processes such as attention, memory, and perception (Barret, 2006).
The accuracy of emotional information memories is significantly related to emotional knowledge in children, which suggests that this relation would not be explained as simply maturation and that individual differences also play a key role in the recovery of those memories (Channell & Barth, 2013). In a previous study, we analyzed the emotional memory of images with different valence in 4- and 5-years-old children and found a differential performance analyzing the memory by considering the children’s appraisal of each image, compared to its inherent valence (AUTHORS). Although a prevalence of negative memories was found, performance was higher when evaluating memory considering the children's emotional appraisal of the image, instead of the valence given by the task. These results emphasized the need to incorporate information from emotional appraisal when analyzing the performance of preschoolers. In the present work, we maintained this methodological approach on the evocation of emotional memory.
Like other types of memory, the emotional is susceptible to being modified both by the influence of internal or individual factors, as well as by the context or socio-environmental variations (Cordon et al., 2013; Principe et al., 2017). The mediation theory suggests that emotional events recruit cognitive resources such as attention, distinctive processing, and organization, rather than neutral events, resulting in a memory advantage for emotional stimuli (Talmi et al., 2007). The influence of cognitive resources implies that the effect magnitude of emotional memory is very sensitive to the experimental methodology details (Talmi, 2013). For example, emotional stimuli compete with neutral ones and attract the most attention involuntarily. Therefore, emotional information will receive more attention resources than neutral information, especially in conditions of limited capacity. These antecedents indicate the importance of considering various cognitive factors that may be associated with the development of the interaction between emotions and cognition (Barret, 2006).
Emotional processing and cognitive processes
Several studies mention the relevance of analyzing cognitive control processes in conjunction with emotions (Hendricks & Buchanan, 2015; Whitmer & Gotlib, 2012). Cognitive processes allow us to process information, and to regulate thoughts and actions to respond adaptively according to objectives or tasks specific (Braver, 2012; Cáceres Nieto, 2015; Chiew & Braver, 2011; Medaglia, 2019; Palenciano et al., 2017). There is a two-way relationship between the processes cognitive and emotions, finding influences both emotions over the abilities of cognitive control, as the cognitive processes over emotions (Blair et al., 2007; Hendricks & Buchanan, 2015). A recent meta-analysis suggests that brain regions commonly associated with cognitive control also play an important role in emotion processing (Song et al., 2017). Furthermore, it was shown that preschoolers who had better performance in executive functions, had higher scores on the assessment of socio-emotional skills and fewer behavioral problems (Rhoades et al., 2009). This study showed that children who received training in executive functions had significantly higher scores in emotional competence than those who received no training.
The cognitive control is the cognitive process that includes all functions that regulate and coordinate the memory, the language, and the skills related to the action (Botvinick & Braver, 2015). This requires the ability to inhibit distracting stimuli or conflict, the maintenance of information, self-monitoring of behavior, and flexible modification of thoughts and behaviors towards a target (Medaglia, 2019).
Specifically, working memory is the ability to maintain and manipulate relevant information online to perform a task (Diamond, 2013; Schelble et al., 2012; Sdoia et al., 2019). It also allows retaining a quantity of limited information to generate possible solutions, while it is no longer perceptually present (Baddeley & Hitch, 1994; Bergman Nutley et al., 2011; D’Esposito & Postle, 2015). Moreover, different investigations found that the emotional content of stimuli modulates working memory. The negative emotional content (negative photographs) reduced brain activation related to this process (Perlstein et al., 2002). This result would suggest that the emotional content may difficult the performance on working memory tasks. Various investigations addressed the interaction of working memory and irrelevant emotional context for the task. Performance in the spatial, but not verbal, working memory task was significantly affected, which can be explained by competition for limited resources of the visual-spatial attention in the presence of threat (Lavric et al., 2003). By contrast, Gray (2001) found that spatial working memory performance improved during the negative mood, while verbal working memory performance improved during the positive mood (Gray, 2001). Shackman et al. used a similar procedure and demonstrate a reduction in the performance of spatial, but not verbal, working memory during the threat presented (Shackman et al., 2006).
On the other hand, inhibitory control implies the ability to ignore disturbance, remain concentrated, and avoid a dominant response to favor a more appropriate one based on context demands (Diamond, 2006). The interaction between inhibitory control and emotions was explored during child development. Children with better emotional competence tended to exhibit a better inhibitory control ability, greater solving problems capacity, and less impulsivity (Silkenbeumer et al., 2016; Zelazo et al., 2003, 2010). Additionally, inhibitory control can influence children’s emotions. For example, some studies found that children who had better inhibitory control ability (using Day/Night task), had the best performance of emotional competence (Fox et al., 2001; Fox & Calkins, 2003; Liew, 2012).
Emotional processing and socio-environmental conditions
[bookmark: _Hlk78048447]Socio-environmental conditions modulate children’s performance in learning and emotional memory tasks (Principe et al., 2017). For example, the memories of children with negative emotional valence situations (e.g., natural disasters, abuse episodes) improved their performance during a memory task (Haden et al., 2001). Other studies analyze the performance in cognitive tasks of vulnerable populations. Differences were found in sequential skills at 4- and 5-years-old children (Lacunza et al., 2010), and in a verbal working memory task in 8-years-old children (Ruiz & Del Río, 2012) based on poverty levels. In a previous study, we compare the performance of an emotional memory task on preschoolers from different socio-environmental conditions (AUTHORS). However, no differences were found between the groups by dividing them into favourable and unfavourable socio-environmental conditions.
The mechanisms by which socio-environmental conditions can affect cognitive processes development include fundamentally maternal educations, parents’ mental health (depressive, anxiety, and social disorders), family stress, supportive social networks availability, quantity and quality of learning stimulation at home, and child’s temperament characteristics (Bradley & Corwyn, 2002; Gershoff et al., 2010; Hughes et al., 2009). Different investigations show that stressful situations response is one significant mediator of the environmental effect on cognitive development, as well as the opportunities to acquire learning from the preschool stage (Blair et al., 2011; Shonkoff et al., 2012).
Despites the recent investigation on the study of the relationship between emotional, cognitive processes and socio-environmental conditions, studies throughout development are not available to date. Therefore, the aim of the present study was to describe the associations among episodic emotional memory and working memory, cognitive inhibition and socio-environmental condition of the children’s home, at two different ages (4 and 4.5 years).
Methods
Participants
34 children (15 girls) 4-years-old participated in the study. All children were native Spanish speakers and attended at a public kindergarten in the southern region of the Autonomous City of Buenos Aires (Argentina). The children previously participated in other studies carried out by the researchers of this work. We controlled to spend enough time between tasks to avoid any possible effect on the current performance. The children included in the sample had no developmental disorders in terms of their perinatal and postnatal health history.
The tasks and procedures were approved by the Ethics Committee of CEMIC (Protocol N° 961) and by the Responsible Conduct Committee of the Faculty of Psychology of the University of Buenos Aires. We followed the American Psychological Association’s ethical standards and international and national child rights laws. The signing of informed consent was a necessary condition.
Instruments
Emotional memory. This task includes two components (Ruetti et al., 2019):
Component A. Emotional Appraisal Task. In this first session, we assess the attribution of emotional expressions to emotional images. The instrument consisted of 15 photographs with different emotional valences (five negatives, five positives, and five neutral), that were obtained from Development Affective Photographs System to children (DAPS; Cordon et al., 2013). These images were presented in counterbalanced order on a tablet or notebook. Children observed the images and choose one expression to show how they felt when they saw the images. The three images of the faces appeared on a sheet and were available the whole time. Each photograph lasted on the screen until the children chose a face, so assessment time varied among children but lasted approximately 2 seconds per image. Before beginning, participants observed two example images. The variables of interest were children’s appraisal response to images with valences (negative, positive, or neutral).
Component B. Emotional Memory Test. This second session was after a delay of 7-10 days, and children were requested to evoke those images observed in session 1. The first phase consisted of evaluating free recall and the second phase was the recognition one, where we asked the children to identify the 15 previously valued images from a set of 30 images. The variables of interest were (1) Free recall: number of images of each valence evoked after the 7-10 days. (2) Recognition: number of images recognized from the previous task. Each image evoked (free recall) or recognized (recognition) in session 2 was considered positive, negative, or neutral based on the valence given by the child in session 1 (Ruetti et al., 2019). The variables of interest were determined considering 0 as a minimum value and depending on the previous task’s maximum value, with a ceiling of 15. All variables were calculated as a proportion of the total recognized images of each valence.
Corsi Blocks Task. This task was designed to evaluate visuospatial working memory (Fracchia et al., 2016; Pickering, 2001). During administration, the child must watch, remember, and reproduce a sequence of lights (from one to eight, lighting time = 1000 ms), which are turned on inside a series of boxes arranged randomly in the apparatus. Each child reproduces the sequence by pointing to the light-containing boxes. Each block included five trials; difficulty levels increased with the number of lights and ranged from one to eight possible lights. The criterion for finishing the assessment was three consecutive errors; for this reason, the number of performed trials for each child varied according to their performances. We scored 1 if the sequence was correct and did not add/remove any lights; and 0 if the sequence was not correct, added or removed lights, or the child did not respect the order to wait for the “now” command. The variable of interest was the correct/incorrect proportion.
Day and Night Stroop Test for Children. This test requires inhibitory control ability, and the generation and memorization of two rules (Gerstadt et al., 1994). A set of 16 cards with two drawings is used for the test: (1) a yellow sun on a white background; and (2) a crescent moon and white stars on a dark gray background. The child had to say “day” each time he/she saw the drawing sun, and “night” each time he/she saw the moon. Two initial pre-test trials were administered, and then 16 trials in which they were successively and randomly shown the cards. If the child did the pre-test correctly, the test would begin. If he/she made a mistake, the pretest was repeated up to two more times, trying to make sure the child understood the instructions. The variable of interest was the number of correct answers.
Characterization of socio-environmental conditions. The questionnaire informed about parents’ education and occupational levels, housing and overcrowding conditions, and unsatisfied basic needs indicators (Boltvinik, 1995). This information was obtained from the report of the families in individual interviews with the researchers. Scores were assigned directly to mothers and fathers for educational and occupational backgrounds; however, only the higher score was considered for the total scores. For housing conditions, scores were assigned based on the type of dwelling, floor, water, bathroom, ceiling, walls, and home property. The variable of interest was the total score, obtained by the sum of the previous ones.
Procedure
The evaluations were realized in four individual sessions (Figure 1), and each session lasted approximately 15 minutes. Before each session, an operator asked teachers to authorize children to leave the classroom. Once in the evaluation room, each child sat down with an operator, who showed the items to be used, to familiarize with them before starting. This process was repeated six months after the first evaluation. Hence, each child was assessed twice: first time at 4-years-old, and second time at 4.5-years-old.
Figure 1
Assessment sessions for children.
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Data analysis
We performed univariate analyses of variables of interest, which included the mean, median, standard deviation, standard error, and sample size. Then, evaluated the normality and homoscedasticity using the Shapiro-Wilk and Levene tests, respectively. However, we used non-parametric statistics since the fulfillment of the assumptions was not verified. To analyze the relation between interest variables, we performed Spearman correlations at the two moments of development (ages 4 and 4.5). Alfa value was settled at .05. All descriptive and inferential analyses were performed using SPSS software (version 21.0).
Results
A descriptive analysis of the variables studied was carried out at 4 and 4.5 years. Sample sizes, means, standard deviation, medians, interquartile ranges, and minimum and maximum values ​​of all variables were calculated (Table 1).
Table 1
Descriptive analysis of variables of interes at 4 and 4.5 years.
	 
	
	 
	Appraisal
	
	Free recall
	
	Recognition
	
	Cognitive processes and environment

	 
	Age
	 
	Neg
	Neu
	Pos
	
	Neg
	Neu
	Pos
	
	Neg
	Neu
	Pos
	
	Corsi
	Stroop
	Env.

	N
	4
	
	32
	32
	32
	
	32
	32
	32
	
	23
	23
	23
	
	31
	34
	31

	
	4.5
	
	34
	34
	34
	
	33
	33
	33
	
	30
	30
	30
	
	33
	34
	31

	Miss
	4
	
	2
	2
	2
	
	2
	2
	2
	
	11
	11
	11
	
	3
	0
	3

	
	4.5
	
	0
	0
	0
	
	1
	1
	1
	
	4
	4
	4
	
	1
	0
	3

	M
	4
	
	4.688
	4.969
	5.344
	
	0.094
	0.055
	0.071
	
	0.839
	0.834
	0.845
	
	1.019
	17.029
	29.871

	
	4.5
	
	4.588
	4.853
	5.559
	
	0.107
	0.050
	0.074
	
	0.777
	0.843
	0.818
	
	1.461
	15.559
	29.871

	Mdn
	4
	
	5.000
	5.000
	5.000
	
	0.000
	0.000
	0.000
	
	0.889
	0.857
	1.000
	
	1.000
	19.000
	31.000

	
	4.5
	
	4.500
	5.000
	5.000
	
	0.000
	0.000
	0.000
	
	0.833
	1.000
	0.833
	
	1.600
	16.000
	31.000

	SD
	4
	
	1.554
	1.823
	1.789
	
	0.174
	0.111
	0.127
	
	0.193
	0.198
	0.230
	
	0.741
	4.004
	4.372

	
	4.5
	
	1.579
	1.395
	1.481
	
	0.165
	0.117
	0.141
	
	0.234
	0.220
	0.193
	
	0.559
	3.703
	4.372

	IQR
	4
	
	1.000
	2.000
	2.000
	
	0.175
	0.000
	0.129
	
	0.268
	0.268
	0.261
	
	1.251
	3.000
	9.000

	
	4.5
	
	2.000
	2.000
	1.000
	
	0.200
	0.000
	0.167
	
	0.400
	0.312
	0.238
	
	0.500
	5.750
	9.000

	Min
	4
	
	2
	1
	2
	
	0.000
	0.000
	0.000
	
	0.375
	0.333
	0.000
	
	0.000
	7
	22

	
	4.5
	
	1
	2
	3
	
	0.000
	0.000
	0.000
	
	0.167
	0.167
	0.333
	
	0.000
	6
	22

	Max
	4
	
	9
	9
	11
	
	0.667
	0.429
	0.500
	
	1.000
	1.000
	1.000
	
	3.000
	20
	41

	 
	4.5
	 
	7
	8
	10
	
	0.500
	0.400
	0.500
	
	1.000
	1.000
	1.000
	
	3.333
	20
	41



First, the participants’ appraisals responses of images were analyzed. At 4 years of age, children had more positive appraisal responses, compared to negative and neutral ones. The emotional appraisal responses to negative, neutral, and positive images were greater at 4 years than at 4.5 years. Second, free recall variable presented a floor effect, evidenced by the low values ​​obtained in the recall of all participants. However, participants recalled more negative and neutral images at 4.5 years, compared to 4 years. No variations were found in free recall of positive images between 4 and 4.5 years. There was greater recognition of negative images at 4 years than at 4.5 years. No variations were found between 4 and 4.5 years in recognition of neutral or positive images.
Analysis of the trajectories of the associations between the variables studied
We analyze correlations between evocation in the emotional memory task, obtained through free recall and recognition, and the performance in the Corsi and Stroop tasks, and socio-environmental conditions at 4 and 4.5 years. Table 2 shows the corresponding statistics of these correlations.
Table 2
Correlations between variables of interest 4 and 4.5 years.
	 
	4-years-old
	
	
	4.5-years-old

	
	Free recall
	
	Recognition
	
	
	Free recall
	
	Recognition

	 
	Neg
	Neu
	Pos
	
	Neg
	Neu
	Pos
	
	
	Neg
	Neu
	Pos
	
	Neg
	Neu
	Pos

	Corsi
	-.0650
	-.507**
	.025
	
	.035
	.119
	.186
	
	
	.2280
	.075
	.059
	
	.0860
	.2210
	.3160

	Stroop
	.373*
	.19500
	.280
	
	.184
	.135
	.116
	
	
	.395*
	.090
	.276
	
	.381*
	.1470
	.412*

	Environment
	.1890
	-.02100
	.207
	
	-.204
	-.036
	-.076
	
	
	.0840
	.244
	.013
	
	.0640
	.472*
	.1830


Note. * p < .05, ** p < .01, *** p < .001.

Free recall of negative images significantly correlated with performance on Stroop task at both 4 (rS = .373, p = .035) and 4.5 years (rS = .395, p = .023). Free recall of neutral images showed a significant correlation with performance on the Corsi task only at 4 years (rS = -.507, p = .004). There were no significant correlations between free recall of the positive images and the variables studied. All associations are shown in Figure 2.
Figure 2
Correlations between free recall (left) and recognition (right), Corsi and Stroop performance, and socio-environmental conditions of children at 4 and 4.5 years.
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[bookmark: _Hlk74124886]On the other hand, correlations between recognition and the performance in the Corsi and Stroop tasks, and the socio-environmental conditions were analyzed, both at 4 and 4.5 years (Figure 2). Recognition of negative images (rS = .381, p = .038) and positive images (rS = .412, p = .024) significantly correlated with performance on the Stroop task at 4.5 years. The recognition of the neutral images correlated significantly with the socio-environmental variables at 4.5 years (rS = .472, p = .013).
Discussion
This study analyzes the correlations between episodic emotional memory (free recall and recognition), and cognitive control processes (specifically, Corsi and Stroop tasks) and socio-environmental conditions of 4- and 4.5-years-old children. Some significant correlations were found: (1) free recall of negative images with Stroop performance, both at 4 and 4.5 years; (2) free recall of neutral images with Corsi performance at 4 years; (3) recognition of negative and positive images with Stroop performance at 4.5 years; and (4) recognition of neutral images with socio-environmental conditions at 4.5 years.
First, episodic emotional memory variables analyzed include the emotional appraisals of images given by children (Ruetti et al., 2019). In this sense, a greater number of appraisal responses were found for all images at 4 than at 4.5 years. Different from previous studies (Ramírez et al., 2021; Ruetti et al., 2019), in this case, variations in emotional appraisal responses were analyzed with a time interval of approximately six months. Fluctuations were found in the emotional appraisal responses between these two evaluation moments, without significant variations in responses related to the children’s development. However, the interval between assessments wouldn’t allow expressing differences in emotional processing (Pegg et al., 2019). On the other hand, at the age of 4, the distinction between emotional appraisals of valences was presented especially at positive images. This may be because at these ages emotional categories are not yet consolidated (Nelson & Russel, 2016), so that children may exhibit variations in their initial stimuli appraisal.
Second, there was stability for both free recall and recognition variables between the first and second assessments. However, modulation of images valences on the evocation was not uniform. The variations in free recall and recognition between 4 and 4.5 years were affected depending on images valences. This leads us to think that this period of development is highly sensitive to allow the expression of variations related to the interaction between emotions and cognitive performance (Brainerd et al., 2008; Quas & Lench, 2007; Wang, 2008). According to the findings of some investigations, the effectiveness of emotional memory variables could be considered specific to the procedure used for their evaluation (Cordon et al., 2013; Eisen et al., 2019). Thus, the free recall variable would lead to the appearance of errors or variations in performance that do not appear when evaluating memory through recognition. The results presented in this work indicate the relevance of using complementary measures in the evaluation of emotional memory during the preschool stage (Ramírez & Ruetti, 2021).
When analyzing the correlations between episodic emotional memory and cognitive processes, it could be observed that these associations vary between 4 and 4.5 years. A possible explanation for these variations can be related to the development trajectories of each particular process (Moffitt et al., 2011). Specifically, the emotional memory task used in this study and the Corsi task allows us to analyze the relationship between both types of memory, despite the distinction of being a long-term memory the first one, and a very short term the second one. In this case, both types of a memory share the visual information processing modality, hence it could be thought that the stimuli encoding is similar in both paradigms (Chamberlain et al., 2006; Kensinger & Corkin, 2003). However, associations between both showed only at the age of 4 for the free memory variable. This demonstrates that the development pathways between these two types of memories were linked only at that age and about evaluation form with higher cognitive demand.
The relationship between emotions and inhibitory control in children was analyzed in the literature through the study of emotional competence and its association with performance in executive functions (Kwok et al., 2015; Healy et al., 2018; Lantrip et al., 2015; Smith et al., 2014). However, the causal relationship between both processes is not clear yet (Li et al., 2020), due to the limited evidence from experimental studies on this topic. On the one hand, there are studies in which children emotional competence involved different systems such as affective, attentional, and self-control (Zelazo & Carlson, 2012), and which indicate that children emotional competence development requires the ability to inhibit internalization, and modifies the emotional action provoked (Silkenbeumer et al., 2016). On the other hand, inhibitory control can influence emotional competence, since children with better executive functions abilities performed better in emotional regulation strategies (García-Andres et al., 2010). In this regard, in the present study, the association found between children performances could be understood linking emotional competence involved in the episodic emotional memory task and inhibitory control capacity present in the Stroop task. Additional studies are required to explore whether this relationship can be causal, as it is suggested (Li et al., 2020).
The association between memory and inhibitory control in preschoolers has already been addressed through other paradigms (Traverso et al., 2020). In this case, the associations between episodic emotional memory and Stroop task at both 4 and 4.5 years, and the two types of evaluation, may be linked to the processing mode of visual information that both tasks share. However, the Stroop task requires participants to keep in mind solving rules to complete the task at the time of their response. So, variations in associations between performances of these tasks could be explained in terms of the cognitive requirements present in both development stages (Traverso et al., 2020).
On the other hand, preschoolers’ behavior can be associated with different aspects of home socio-environmental conditions (Coke & Moore, 2017). Between the factors that might relate to children’s emotional responses, we can mention talks on emotional aspects (Ornaghi et al., 2011; Rieffe & Wiefferink, 2017; Van Bergen & Salmon, 2010; Waters et al., 2019), maternal storytelling styles (Doan & Wang, 2010; Wang, 2019) and culture to which they belong (Wang, 2008, 2019; Waters et al., 2019). For example, differential patterns were found in children’s responses to the Stroop task according to the socio-economic level of the families, and selective associations were also found between socio-economic indicators and cognitive performance, evidencing maternal education and conditions of housing as the main predictors of Stroop task responses (Arán Filippetti et al., 2021).
We compared the performances of children from homes with different socio-environmental conditions. Based on our results, socio-environmental conditions were associated with variations in the expression of emotional memory of preschoolers only in the recognition variable. An adverse environment was not found to affect the expression of emotional memory obtained through free recall. This could be due to the different cognitive demands of the evaluation phases, where a high demand would prevent the expression of variations in performance due to the floor effect evidenced in participants (Whyte et al., 2017). Similar to what occurs in the literature, the results of this work show associations between the family and home indicators, and performance in an emotional memory task (Arán Filippetti et al., 2021).
 In conclusion, the findings of this investigation allow us to highlight the fundamental relationship between the variables studied in this age stage, and that these processes are closely linked and need to be analyzed together to provide a greater understanding of their mutual influences throughout child development (Braver et al., 2010; Espinet et al., 2012; Obradovic & Boyce, 2009; Miyake & Friedman, 2012; Scruggs & Mastropieri, 2013; van Noordt & Segalowitz, 2012). Despite emotional and cognitive trajectories interconnection, both pathways are susceptible to change during development. Our results emphasize the need to study the role of individual differences on emotional and cognitive development trajectories during the preschool stage.
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