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Abstract 
This study examined whether preschoolers’ (Mage = 52.12 months) episodic memory and their parents’ reminiscing style were related to their episodic future thinking (EFT) abilities. To this end, 50 French-speaking parent–child dyads were recruited. Children completed an EFT task (requiring the description of activities they would do the next day) and memory tasks assessing the accuracy of their memories about previously experienced standardized events and their ability to memorize new associations of factual and contextual information. Parental reminiscing style was analyzed through parent–child discussions of a prior event (an aquarium visit). The results showed that preschoolers’ EFT was related to both their memory performance on the task assessing their ability to memorize new information and a specific component of parental reminiscing style (i.e., repetitive parental behaviors that introduce regularities into the conversation). These findings are a first step toward a better understanding of how parental behaviors and cognitive processes are involved in the acquisition of EFT. 
Keywords
Episodic future thinking; autobiographical memory; episodic memory; parental reminiscing; parental interactions
Public significance statement
Projecting oneself into the future – that is, the ability to imagine specific experiences that might occur in one’s personal future – is a crucial skill that influences processes as diverse as planning and decision-making. Its development begins in the preschool years and is thought to be shaped by social interactions. The question is: how? Here, we found that parents who discuss the past with their child using behaviors that introduce regularities in the discussion have children with a better ability to project themselves into the future.


Preschoolers’ Episodic Future Thinking: 
Relation to Memory Performance and Parental Reminiscing
Episodic future thinking (EFT) – i.e., the ability to imagine specific experiences that might occur in one’s personal future – is a crucial skill for everyday functioning (Conway et al., 2019), including notably goal attainment (Atance & O’Neil, 2001) and academic achievement (Prabhakar et al., 2016). This importance may be explained by EFT’s close links with a wide range of cognitive abilities as diverse as planning, decision-making, and prospective memory, as well as emotion regulation and sense of identity (Schacter et al., 2017). Its development begins during the preschool years. From the age of 4 years old, children start to report plausible events that might occur the following day, unlike 3-year-olds, who generally report implausible events (Busby & Suddendorf, 2005). However, little is known about the mechanisms underlying this early development. 
A widespread assumption is that EFT relies on the memory of personal experiences (Schacter et al., 2017). This originates in Tulving's theories, central to which is the concept of autonoetic consciousness enabling individuals to realize mental time travel both into the past and the future (see Atance & O’Neil, 2001). The relation between EFT and memory has been largely supported in adults through neuropsychological and brain imaging studies (Schacter et al., 2007). However, in early development (i.e., at EFT emergence), this relation is less clear, with findings varying depending on the tasks used (see Nyhout & Mahy, 2023, for a review). When episodic memory and EFT are assessed using an interview approach that requires episodic construction – for example, recounting personal events from the past (the day before) and imagining possible future events (the next day) – a relation between children’s memory and EFT performance is systematically observed (e.g., Busby & Suddendorf, 2005; Hayne et al., 2011; Immel et al., 2022; Richmond & Pan, 2013; Suddendorf, 2010). Specifically, Hayne et al. (2011) showed that both the level of detail reported by preschoolers and their accuracy (as rated by their parents) were significantly related when describing past versus future events. However, in studies assessing EFT with behavioral tasks – most of which follow Tulving’s spoon test paradigm (i.e., presentation of a problem requiring a missing item followed by a delayed forced choice of the target item among distractors to solve the original problem; Pham et al., 2025) – children’s EFT is not systematically associated with memory performance (Cuevas et al., 2015; Immel et al., 2022). For example, in Immel et al. (2022), children were exposed to a locked box in an experimental room and, after a distraction task in the hallway, were asked to choose one of four items (a key, a sharpener, a pencil, or a comb) to take back to the experimental room. A limitation of this type of task is that the selection of the correct item may be based on processes of associative learning or semantic reasoning rather than a genuine self-projection into the future (Atance et al., 2023; Pham et al., 2025), which may explain – at least in part – the lack of association with episodic memory performance (e.g., Immel et al., 2022). Another possible explanation may lie in the nature of the memory tasks used, i.e., laboratory tasks that require the memorization of new decontextualized factual information (e.g. judging whether a piece of information was part of a previously seen cartoon; Immel et al., 2022). Indeed, EFT is supposed to rely on various sources of memory information (Conway et al., 2019) that are not always captured by such classic laboratory memory tasks. 
Specifically, three main sources of memory representations are assumed to be involved in EFT (Conway et al., 2019): (a) conceptual self-knowledge (i.e., abstract representations of the self in the past – who I was –, present – who I am –, and future – who I will be –, including personal goals such as, for example, wanting to be close to one’s family); (b) autobiographical knowledge (i.e., knowledge of one’s life history, including schematic representations of past life periods – when I was little, I didn’t go to nursery, my grandmother took care of me – and future life periods – when I am older, I will visit my grandmother regularly); and (c) episodic memories (i.e., associations of information about specific past events, including contextual information – when and where events took place –, perceptual – related to the five senses –, and affective details – how I felt). More precisely, conceptual self-knowledge and autobiographical knowledge provide a framework for the simulation of future personal events consistent with one’s life history (e.g., I’m going to visit my grandmother this weekend), and episodic memories enable the generation of detailed representations about them (e.g., Maybe I'm going to eat a nice cinnamon-flavoured apple pie, like the last time, which will make me very happy) via the use of binding processes which allow establishing complex connections between pieces of information (Lloyd et al., 2009). As with the recall of past events, the closer the simulated future event is to the present, the richer the production is in episodic details (La Corte & Piolino, 2016). If tasks used to assess memory lack one or more of these three sources of information (e.g., a task that asks children to retrieve the position of six previously learned items requires none of the above information; Immel et al., 2022), the absence of association with EFT skills is understandable.
[bookmark: _Int_SzF8nkfN]Since memory and EFT seem to be related, common factors may contribute to their development. This could apply, for instance, to the well-known factor influencing memory development: parental reminiscences, that is, conversations that parents have with their children about past experiences (see Chernyak et al., 2017, for similar reasoning). These discussions occur daily as soon as children begin to talk (Fivush, 2008). Although this type of parental interaction is universal, there are considerable variations in how parents reminisce with their children (Fivush, 2019). These differences are usually conceptualized along the dimension of elaboration, with some parents showing a more elaborative style (characterized by frequent, collaborative, and detailed conversations) than others (Fivush et al., 2006). This entails variations in both the structure of parental interactions and the content that is addressed (Léonard et al., 2020). Specifically, in terms of structure, high-elaborative parents often encourage their child’s participation by providing frequent feedback (i.e., parental evaluation), following the child’s lead and deepening their contributions (i.e., parental concretization), as well as avoiding repeating the same question when their child fails to respond (i.e., parental repetition), preferring to rephrase it (Fivush et al., 2006). Through such behaviors, these parents tend to maintain their child’s perspective during conversations (Leyva et al., 2008). In terms of content, they tend to discuss past events in more detail (Fivush, 2008; 2011), especially in terms of factual, contextual, and emotional information (i.e., parental episodic richness), and tend to comment more on their child’s memory performance and ongoing memory processes (i.e., parental metamemory talk; Léonard et al., 2020).
The literature has shown that these variations in parental reminiscing style influence the early development of memory for personal experiences (Fivush et al., 2006; Léonard et al., 2020), data showing that children whose parents are highly elaborative recount their memories in a more detailed and coherent manner (for meta-analyses, see Waters et al., 2019; Wu & Jobson, 2019). In contrast, parents with a more repetitive style (i.e., who make a lot of repetitions during conversations) do not have such a positive influence on their child’s memory recounting (Reese & Fivush, 1993). Recently, studies have also investigated the relation between parental reminiscing style and children's ability to memorize new factual and contextual information. Léonard et al. (2023a, b) highlighted the positive role of some specific parental elaborative behaviors: concretizations (e.g., Child: “I made some crafts in class”, Parent: “What kind of craft did you make?”) and metamemory talk (e.g., “You remember painting it because it made a huge impression on you when you spilled the whole paint can!”). 
In contrast, the relation between parental reminiscing style and children’s EFT does not seem to be documented in the literature, but findings showing a link between children’s EFT performance and their ability to provide new information during decontextualized conversations about the present with their parents (e.g., reminiscences; Shin et al., 2020) suggest that parental reminiscing may be fertile ground for understanding EFT development. Indeed, children's ability to provide information during reminiscences has been shown to be positively related to parents’ elaborative reminiscing style (Waters et al., 2019; Wu & Jobson, 2019). We therefore expect that some – but not all – specific parental reminiscing behaviors that are considered elaborative in the literature (e.g., concretizations, metamemory talk) have a positive impact on children’s EFT (see Léonard et al., 2023a, b). 
The Present Study 
This study had several goals. First, we wanted to corroborate the relation between memory and EFT using two kinds of memory tasks: one assessing children’s memories about recent personally lived events (i.e., a visit to an aquarium and a testing phase) and one evaluating more isolated episodic memory skills using a task requiring the memorization of new associations of factual and contextual information (i.e., the House Test; Picard et al., 2012). EFT was evaluated using a task with an interview approach inspired by Suddendorf’s (2010) paradigm in which children had to describe activities they would perform in the near future (i.e., the next day). Once children mentioned an activity, questions about any missing information (i.e., “what”, “who”, “where”, and “at what time of the day”) were asked. We hypothesized that this task would require children to draw on different sources of episodic representations thought to be involved in EFT (as a reminder, conceptual self-knowledge, autobiographical knowledge, and episodic memories; Conway et al., 2019). Indeed, conceptual self-knowledge (e.g., I want to become a good swimmer) and/or autobiographical knowledge (e.g., I started swimming lessons at the age of 3 years old) provide a basis for children to generate a future event in accordance with their life history (e.g., Tomorrow I'm going to the swimming pool), and the additional questions force children to refer to episodic details (e.g., It is mum who is going to take me). With our design, we expected to find significant relations between preschoolers’ memory and EFT performance.
Second, we investigated whether preschoolers’ EFT is related to parental reminiscing and, more specifically, which components of parental style are involved in this relation. For this purpose, parent–child discussions of a prior event (i.e., a visit to an aquarium) were analyzed using the fine-grained coding scheme proposed by Léonard et al. (2023b) which targets both the structure of parental interactions (i.e., the formal aspect of parents’ utterances) and the content addressed (i.e., the different types of information that parents elaborate on). Consistent with the memory literature (e.g., Léonard et al., 2023a,b) and given the assumed relation between memory and EFT (Conway et al., 2019), we expected a positive relation between parental elaborative behaviors during reminiscence (e.g., concretizations, metamemory talk) and preschoolers’ EFT performance. Precisely identifying the components of parental style that influence child performance is an important step in generating hypotheses about the processes involved in the relation between parental reminiscence and child cognition (see Léonard et al., 2023b, for similar reasoning). If behaviors other than those known to influence memory were to be linked to EFT, it may suggest that parental reminiscing influences preschoolers’ memory and EFT through different processes.

Methods 
Participants
The present study was part of a more global experiment examining the impact of parental elaborative reminiscing on children’s memory. A priori power analysis indicated a required sample of 50 participants for the analyses planned for the global study (see Léonard et al., 2024). However, these analyses differed from those we planned to conduct here (i.e., correlational analyses and generalized linear mixed-effect models). For this reason, we conducted sensitivity analyses for each type of analysis conducted here to determine the smallest effect size we were able to detect given the current sample size and, thus, ensuring that our study was sufficiently powered. Therefore, 50 typically developing preschoolers (25 males and 25 females; M = 52.12 months, SD = 10.68 months, range = 36–71 months; 3 years old: n = 17, 9 females; 4 years old: n = 17, 8 females; 5 years old : n = 16, 8 females) and the parent with whom they talk the most in daily life (6 males and 44 females; M = 35.02 years, SD = 3.44 years, range = 28–42 years) were recruited. French had to be the mother tongue in all parent-child dyads. Prematurity of more than three weeks, a history of neurological disorders, established cognitive problems or use of medication that could alter their cognitive abilities were exclusion criteria. Note that none of the participants who were interested in the study presented these exclusion criteria, so they were all enrolled. Seventy-five percent of the parents had a post-secondary degree including 39% with a Master’s degree (number of years of education completed: M = 15.22, SD = 2.70, range = 7–21), and 86% of the parents were employed. The sample was recruited by word of mouth and in preschools in the province of Liège (Belgium). No financial compensation was paid. 
Procedure and Materials
This research was approved by the local ethics committee of our university (protocol number: 1819-55). The data presented here are part of a larger study on the effect of parents’ level of elaboration when reminiscing on preschoolers’ memory (for these results, see Léonard et al., 2024). There was no preregistration for this study. To avoid bias in data collection (i.e., social desirability during reminiscence), the purpose of the study was not initially disclosed to the participants. They believed at first that the study aimed to assess the effect of parental interactions on children’s perception of the environment. The real goal was revealed at the end of the first session, after which consent was obtained again. 
Once recruited, the participants completed two sessions (about 60 minutes) scheduled two to five days apart (see Figure 1; the delay was determined based on theories of the forgetting curve; Bauer & Larkina, 2014). The first session took place in the offices of the Liège aquarium while the second session was held at the participants’ home. In the first session, the participants engaged in an event (a visit to an aquarium), which was immediately followed by a parent-child conversation about it in order to assess parental reminiscing style. During this session, children also performed different actions and tasks (referred to as the testing phase) in a specific order (including a task assessing EFT; see Figure 1). Finally, the parents were instructed not to discuss the first session with their child until the second session, at which children completed two ecological memory tasks evaluating the accuracy of their memories about the visit to the aquarium and the testing phase of the first session, and a task assessing their ability to memorize and retrieve new associations of factual and contextual information (the House Test; Picard et al., 2012). The parents also completed various questionnaires (i.e., on their explicit knowledge of parental reminiscing and their parenting cognitions) and tasks (i.e., a receptive vocabulary task – the PPVT-R-A, Dunn et al., 1993 – and an episodic memory task). These measures, however, are not analyzed here as they are the focus of another paper (see Léonard et al., 2024). 
Figure 1. Representation of the Procedure 
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Parental Reminiscing. To evaluate parental reminiscing style, we analyzed parent–child conversations about a similar previous event experienced by all participants, namely a visit to the Liège aquarium. This visit consisted of a 10-step itinerary in a specific order, with a question at each step (e.g., “How many sharks are there in aquarium number 10?”), lasting approximately 25 minutes. For the purposes of the larger study (see Léonard et al., 2024), half of the children visited the aquarium with their parent and the other half with the experimenter (who interacted with them only minimally). In the latter condition, each parent followed the experimenter-child dyad during their tour, standing back and not interacting, so that they had access to the same information for the reminiscence as the parents who had visited with their child. Immediately after the tour, parents discussed it with their child as naturally as possible, without time constraints and in the absence of the experimenter. As in several other studies (e.g., Camilleri et al., 2021; Leichtman et al., 2017; Léonard et al., 2023b), we chose to assess same-day discussions due to their high occurrence in daily life (Bohanek et al., 2009) and their potential to provide participants with the opportunity to discuss under optimal conditions (i.e., with fresh memories in mind; Léonard et al., 2023a). These conversations were videotaped and transcribed to analyze parental reminiscing style. To do so, we used the double coding scheme developed by Léonard et al. (2023b), which was designed to evaluate (a) the structure of parental interactions (i.e., to assess the formal aspect of parents’ utterances) and (b) the content covered by parents during these interactions (i.e., to identify the different types of information that parents elaborated on). More specifically, the coding units were the parents’ independent utterances (i.e., subject-verb propositions or sentences containing either a noun, an adjective, an adverb, or a verb in the infinitive form, including head movements indicating ‘yes’ or ‘no’), which were coded in a complementary way for their structural and content-related aspects (with each occurrence of an element increasing the score by 1).
Structure. The possible codes are Initiations, Concretizations, Repetitions, and Evaluations (see Table 1, for definitions and examples). Therefore, in addition to incorporating the traditional codes initially proposed by Reese and Fivush (1993) for evaluations (considered as an elaborative behavior; Wu & Jobson, 2019) and repetitions (considered as a low-elaborative behavior with a negative effect on children’s memory; Jack et al., 2009; Léonard et al.,  2023a), this coding scheme distinguishes between concretizations and initiations, assuming that the former is a more elaborative behavior than the latter (with higher levels of concretizations reflecting parental scaffolding of their child’s memories). Indeed, concretizations, but not initiations, have been identified as an active ingredient of parental reminiscing style in relation to preschoolers' episodic memory performance (Léonard et al., 2023a,b). All these codes are mutually exclusive and exhaustive (e.g., children: “I saw Dori”, parent: “What color was little Dori?”, this parental sentence was coded as a concretization). 
Content. The possible codes are Factual information, Contextual information, Perceptual details, Emotions, Subjective experiences, Related comments, and Metamemory talk (see Table 1, for definitions and examples).  All these parental behaviors are considered to be elaborative (Léonard et al., 2023b), but only the positive effect of parents’ metamemory comments on children’s memory is currently confirmed (Léonard et al., 2023a,b; Gardier et al., 2024). In contrast to the analysis of the structure, each utterance could receive several content codes (e.g., children: “I saw Dori”, parent: “What color was little Dori?”, this parental sentence was coded as one piece of factual information and two perceptual details). 
As in previous studies that used this coding scheme, two independent raters (i.e., the first author and a trained final-year psychology student) coded 20% of the transcripts that were selected randomly from the sample to establish interrater reliability. Calculation of Cohen’s Kappa revealed an average interrater correlation of .76, reflecting a substantial level of agreement (Cohen, 1960). Afterwards, one of the raters (i.e., the trained final-year psychology student) coded all the remaining transcripts. 
For the analyses, we computed indices from the raw scores (see Table 1). All these indices were proportions (i.e., on the total number of parents’ utterances for the structure and on the total number of elements covered for the content) to consider the relative weight of each component independently of the length of parental speech (as in Léonard et al., 2023a,b). Such a procedure allows one to investigate the specific contributions of each parental behavior on children’s EFT. Indeed, a same raw score could reflect different realities (e.g., 10 concretizations over 30 versus 60 utterances) and could be influenced by the child’s level of elaboration (e.g., a child who participates a lot in the conversation may have a parent who contributes less, but those few contributions could be of high quality). 
Table 1. Codes and Indices Used for the Analysis of Reminiscing Style 
	
	Codes
	Definitions
	Examples
	Indices used in the analyses

	






Structure
	Initiations
	Units that introduce a new element in the form of a statement, an open-ended question, or a closed-ended question. This includes all the occurrences when parents do not follow their child’s contributions to launch a new subject.
	C: “We saw a starfish.”
P: “There was a beautiful seahorse.” 
P: “What else did we talk about during the tour?” 
P: “How many turtles were there?” 
	Initiations 
Index that reflects the parent’s tendency to switch the focus of the discussion to new elements, including sometimes not following the child’s lead. 

	
	Concretizations
	Units that go into more detail concerning a specific element in the form of a statement, an open-ended question, or a closed-ended question. This includes all the occurrences when parents follow their child’s contributions. 
	C: “We saw a starfish.” 
P: “The starfish was orange.” 
P: “What was the starfish like?” 
P: “Was the starfish red or orange?” 
	Concretizations 
Index that reflects the parent’s tendency to discuss elements in depth and follow the child’s lead. 

	
	Repetitions 

	Units that refer to parents’ repetition of the exact content or gist of their own speech in the form of a statement or a question. 
	P: “I really loved the turtles. The turtles were my favorite!” 
P: “What did you like best? What did you prefer?”
	Repetitions 
Index that reflects the parent’s tendency to repeat himself/herself. 

	
	Evaluations 
	Units that provide explicit or implicit feedback to the child by confirming or invalidating his or her reports. 
	C: “We saw a starfish.” 
P: “That’s right!” (explicit confirmation)
P: “A starfish!” (implicit confirmation)
P: “We didn’t see a starfish!” 
	Evaluations 
Index that reflects the parent’s tendency to provide feedback.


	








Content

	Factual information
	Information that refers to what was seen or done and shared thoughts. 
	“There was a shark.” “You ran during the tour.” “What did you tell me when you saw Nemo?”
	Episodic richness 
Index that reflects the episodic richness of parental talk by capturing the parent’s tendency to link the facts discussed with episodic details and is equal to the number of contextual information, perceptual details, and emotions divided by the number of factual information. This calculation was inspired by the method used in Plancher et al. (2010). 

	
	Contextual information
	Information that refers to the temporal or spatial orientation of the elements under discussion.
	“Did we see the turtles at the beginning or at the end of the visit?” “The octopus’ aquarium was near to the entrance.” 
	

	
	Perceptual details
	Information that refers to sensory details (i.e., visual, tactile, hearing, olfactory, and gustatory).
	“What color was the seahorse?” “The aquarium glass was cold.”
	

	
	Emotions
	Information that refers to emotions and behavioral expressions of emotions that occurred during the visit.
	“You were happy to see Dori.” “Did you shout when you saw the sharks?”
	

	
	Subjective experiences
	Information that refers to subjective evaluations about the visit that were made during the reminiscence.

	“Dori was your favorite fish!” “How did you like the visit?”
	Personal References
Index that reflects the parent’s tendency at the time of the reminiscence to address additional elements that can be linked to the event under discussion in order to increase the coherence of the conversation and is equal to the sum of the total number of instances of subjective experiences and related comments (as references to the self and to personal knowledge increase the meaning of the events).

	
	Related comments
	Information that refers to general knowledge, fantasy, similar events that had occurred in the past, or similar events that would occur in the future. 
	“Fishes also live in the ocean.” “The fish had lips that were very red, he had used a lot of lipstick!” “Do you remember ever visiting this aquarium?” “Would you like to make another visit?”
	

	
	Metamemory Talk
	Information that refers to the parent’s or child’s memory performance or processes. This includes all the occurrences when parents discuss why some elements are usually better remembered than others. 
	“You have such a good memory.” “To remember, you really need to think!” “You remember the fish with the crest because it was so unusual!”
	Metamemory Talk
Index that reflects the parent’s tendency to discuss memory performance and/or processes. 


Notes. C = Child, P = Parent. 

EFT Task. Children’s episodic future thinking abilities were evaluated using a task with an interview approach inspired by Suddendorf (2010) because it appears to be ecological, reflecting future thoughts that people may have in everyday life (see Nyhout & Mahy, 2023, for similar reasoning). In this task, children were asked to describe three activities they were going to do the next day. If children did not answer or responded “I don’t know,” the question was rephrased so that they understood it (i.e., simplification of the instruction, e.g., “Tell me about something you're going to do tomorrow.”). Once children mentioned an activity, the experimenter asked questions about any missing information: “what,” “who,” “where,” and “at what time of day.”. These additional questions force participants to refer to episodic details and to use binding processes that are assumed to be involved in the memory-EFT relation (Conway et al., 2019). At the end of the task, the parents had to judge the plausibility of each piece of information reported by their child. This procedure was used so as not to overestimate children's EFT performance and have a measure somewhat similar to the accuracy score used to estimate children’s memory for past experiences. In line with previous research (Suddendorf, 2010), a paired samples t-test did indeed reveal that the number of elements given by children (M = 11.12, SD = 2.28) was significantly higher than the number of elements judged as plausible by the parents (M = 9.16, SD = 3.17), t = 4.99, d = 0.71, p < .001. In general, it was not the event itself that the parents did not find plausible, but the associated details/context (e.g., who, when). In this context, for our analyses, the data were coded on an item-by-item basis. More specifically, we assigned 1 point for each element provided by the child and judged as plausible by the parent, and no point in the case of missing information (M = 0.88, SD = 2.28) and when an item was judged implausible by the parent (M = 1.96, SD =  2.78; with a minimum score of 0 and a maximum of 12). 
Memory Tasks. Two types of episodic memory tasks were administered: one assessed children’s memories of recent personally lived events, and the other evaluated more isolated episodic memory skills by requiring the memorization and retrieval of new associations of factual and contextual information (i.e., the House Test; Picard et al., 2012). 
Personal Event Memory Task. To assess children’s memory of personal experiences, we evaluated the accuracy of their memories of two standardized events (i.e., the aquarium visit and the testing phase). For both events, children first completed a free recall task during which they had to provide as much information as possible. These data were separately analyzed with the coding scheme (see Table 2) used in Léonard et al. (2023c), adapted from Folville et al. (2020). Each piece of information recalled by children increased the score by 1 (e.g., “I saw Nemo, he was orange” increased the score by 2, i.e., 1 object and 1 perceptual detail) so that higher scores reflected more detailed recounts of personal memories. Two raters (i.e.,  the same as for the analysis of parental reminiscing style) independently coded 20% of the transcripts that were selected randomly from the sample. The calculation of Cohen’s Kappa resulted in an average interrater correlation of .89, reflecting an almost perfect agreement (Cohen, 1960). After this, one of the raters coded all the remaining transcripts.
Immediately after the free recall of each event, children performed a true-false recognition task on 14 statements (7 lures). For the aquarium visit, we asked about the fish they had seen (based on black-and-white images of fish); for the testing phase, we asked about the actions and tasks they had done (e.g., “I asked you to color a fruit in the wrong color.”). For each event, the recognition score ranged from 0 to 14, with higher scores reflecting better memory performance. 
Table 2. Coding scheme for the free recall task

	Categories
	Examples

	Actions 
	“I found the seahorses.”

	Objects
	“There were sharks.” 

	People
	“Daddy visited with me.”

	Place
	“The aquarium with the starfish was next to the entrance.”

	Time
	“We saw the sharks last.”

	Perceptual details 
	“Dory was blue. “

	Emotions
	“I was happy during the tour.”

	Evaluations 
	“The visit was funny.”

	Internal states 
	“When I saw Nemo, I thought about the cartoon.”

	Personal semantics 
	“It was not the first time I visited an aquarium.”

	General knowledge 
	“Sharks are dangerous.”



The House Test. To assess their ability to memorize new information, children completed the House Test (see Picard et al., 2012, for the detailed procedure), which included three phases: encoding, free recall, and forced-choice recognition. During the encoding, children listened to the description of 9 activities undertaken in a house depicted on a board, each corresponding to the association of 3 specific elements (for a total of 27 elements): factual information (an action and an object) linked to temporal and spatial information (e.g., “After they woke up, they poured water into the aquarium in the kitchen.”). As it demands the memorization of new associations of information, this task was interesting as it requires the use of binding processes (i.e., the same processes that are assumed to be involved in the memory-EFT relation; Conway et al., 2019).  After the description of each activity, children were asked to immediately recall all elements of that activity (if they made an error, the right element was given again). More specifically, beneath the board showing the house, they were presented with pictures depicting factual information and had to select the pictures corresponding to the target activity (e.g., water and aquarium), place them in the right location in the house (e.g., the kitchen) and verbalize the temporal information (e.g., morning). The free recall task was administered after a 10-minute delay; children were instructed to recall as many activities as possible. Then, for all the incorrect or missing elements (i.e., factual, temporal, or spatial) in the free recall, children performed the forced-choice recognition task where they had to choose the correct element from three options (e.g., “Did the child pour water into a vase, an aquarium, or a plant pot?”; lures were elements of other activities). All the scores (encoding, free recall, and recognition) ranged from 0 (no element correctly recalled) to 27 (all elements correctly recalled). 
Analysis Plan 
All data are publicly available at (https://osf.io/d3c5b/?view_only=2de7f95882a24db4878103ac3549948a). JAMOVI (The Jamovi Project, 2022) was used for the analyses. First, we conducted correlational analyses to determine the relations between preschoolers’ EFT performance and their performance on the memory tasks. Sensitivity analyses (with a predicted power of 0.80, α = .05, and n = 50) revealed that this study had sufficient power to highlight correlations of .28, i.e., small-sized correlations. Then, to examine whether children’s EFT (i.e., the dependent variable, which was binary-coded on an item-by-item basis) was associated with some components of parental reminiscing style (i.e., the predictor variables that were standardized by conversion to z-scores), two generalized linear mixed-effect models with a logit link function were run with participants as random effects (i.e., random intercepts for subjects and by-subject random slopes): one model with the structure indices and the other with the content indices as continuous fixed effects. For both the structure and the content models, sensitivity analyses for the number of variables included in the global models (with a predicted power of 0.80, α = .05, n = 50) revealed that this study had sufficient power to highlight medium-sized effects (structure: OR = 2.86 ; content: OR = 2.57). In accordance with the guidelines (Meteyard & Davies, 2020), we first compared all possible models, and selected the best-fitting models following the Akaike Information Criterion (AIC; i.e., the models with the lowest AIC explaining the largest variance while also including the smallest possible number of predictors). This method has already been used in the reminiscing literature (see Léonard et al., 2023a, b). 

Results 
Descriptive statistics for all participants’ outcomes are reported in Table 3. Note that the experimental manipulation carried out for the purposes of the main study (i.e., the aquarium visit condition) did not result in any significant difference in either parents' reminiscing behaviors or children’s memory performance about the aquarium visit (see Supplementary Materials, tables S1 and S2).
Table 3. Means, standard deviations (SD), range scores for participants’ outcomes
	Measures
	Mean
	SD
	Range 
(min – max)

	Parental reminiscing style 
	Structure 
	Initiations

	5.66
	2.87
	1 – 17

	
	
	Concretizations

	25.50
	15.70
	8 – 85

	
	
	Evaluations

	11
	8.02
	0 – 32

	
	
	Repetitions

	2.18
	2.46
	0 – 10

	
	Content 
	Episodic Richness†

	0.57
	0.36
	0.06 – 1.67

	
	
	Personal References

	7.04
	4.90
	1 – 22

	
	
	Metamemory Talk 

	1.92
	2.66
	0 – 13

	Children
	EFT

	9.16
	3.17
	0 – 12

	
	Memory task about the aquarium visit 

	Free Recall

	5.46
	3.70
	0 – 15

	
	
	Recognition 

	11.20 
	1.74
	7 – 14

	
	Memory task about the testing phase 

	Free Recall

	1.90
	2.57
	0 – 11

	
	
	Recognition 

	11.40
	1.73
	8 – 14

	
	The House Test

	Encoding 

	23.70
	3.50
	9 – 27

	
	
	Free Recall 

	2.22
	3.41
	0 – 15

	
	
	Recognition 

	16.40
	4.40
	9 – 25


Notes. †As a reminder, episodic richness corresponds to a ratio score (equal to the number of contextual information, perceptual details, and emotions divided by the number of factual information). 

Then, to explore the relations between preschoolers’ EFT and their performance on the memory tasks, Spearman’s correlation analyses were conducted (see Table 4). After the Benjamini and Hochberg correction (α was set at p = .01), children’s EFT remained significantly related to their performance on the encoding and recognition phase of the House Test. The relations between children’s EFT and the other memory variables were not significant (see Table 4). Note also that children’s EFT was not found to be related to their age (rSpearman = 0.14, 95% CI = [–0.17, 0.38], p = .35) or their performance on the receptive vocabulary task (rSpearman = 0.12, 95% CI = [–0.21, 0.35], p = .40), so these variables were not included as covariates in the following analyses. 
Table 4. Correlations between children’s EFT and memory performance

	
	Memory of the aquarium visit
	Memory of the testing phase

	The House Test

	
	Free Recall
	Recognition
	Free Recall
	Recognition
	Encoding
	Free Recall
	Recognition

	EFT

	r = 0.06

CI = –0.25, 0.31

p = .70

	 r = 0.13

CI = –0.21, 0.35

p = .37
	r = 0.29

CI = 0.01, 0.52

p = .04
	r = 0.27

CI = –0.03, 0.50

p = .06
	r = 0.42

CI = 0.12, 0.6

p = .002
	r = 0.17

CI = –0.03, 0.49 

p = .25 
	r = 0.38

CI = 0.11, 0.59

p = .007


Notes. After the Benjamini and Hochberg correction, α was set at p = .01. For information on the relations between the memory tasks, see Supplementary Materials, Tables S3 and S4. 

Effect of the Structure of Parental Reminiscing Style
For the explanation of children’s EFT performance via the structure of parental reminiscing, the best-fitting model (AIC = 530.95; for the selection process, see Table 5) included only parental repetitions. The results of this model showed a significant simple effect of repetitions (OR = 4.19, 95% CI = [1.17, 15], SE = .65, z = 2.20, p = .03), indicating that for each one-point increase in parental repetitions, the odds that children reported an additional piece of plausible information about future activities increased more than fourfold, at least within the low-frequency range of repetitions observed here (i.e., in our sample, no parents used high-frequency repetitions; M = 2.18, SD = 2.46; Figure 2). 
Table 5. Selection of the best-fitting model for the effect of the parental reminiscing structure 
	Variables
	AIC

	Initiations 

	539.27

	Concretizations

	537.83

	Repetitions 

	530.95

	Evaluations 

	536.55

	Initiations x Concretizations 

	545.81

	Initiations x Repetitions 

	544.27

	Initiations x Evaluations 

	550.68

	Concretizations x Repetitions 

	539.29

	Concretizations x Evaluations 

	550.54

	Repetitions x Evaluations 

	542.54

	Initiations x Concretizations x Repetitions

	577.34

	Initiations x Concretizations x Evaluations 

	600.64

	Concretizations x Repetitions x Evaluations

	589.98

	Initiations x Concretizations x Repetitions x Evaluations 

	640.75


Notes. In models incorporating multiple predictors, both main and interaction effects were examined. Following guidelines (Meteyard & Davies, 2020), the best-fitting model by AIC was selected, i.e., the model with the lowest AIC explaining the most variance while also including the fewest possible predictors. 

Figure 2. Relation between Parental Repetitions and Children’s EFT
[image: Une image contenant texte, ligne, capture d’écran, diagramme

Description générée automatiquement]
                              Note. As a reminder, the predictor variable (repetitions) was introduced in the GLMM as a z-score. 
Effect of the Content of Parental Reminiscing Style
For the content of parental reminiscing, the best-fitting model (AIC = 536.32; for the selection process, see Table 6) included only metamemory talk. However, this model did not succeed in showing a significant simple effect of metamemory talk on children’s EFT performance (OR = 2.43, 95% CI = [0.83, 7.13], SE = .55, z = 1.62, p = .11).  
Table 6. Selection of the best-fitting model for the effect of parental reminiscing content 
	Variables
	AIC

	Episodic richness

	537.79

	Personal references 

	537.55

	Metamemory talk

	536.32

	Episodic richness x Personal references 

	547.11

	Episodic richness x Metamemory talk 

	544.76

	Personal references x Metamemory talk 

	549.74

	Episodic richness x Personal References x Metamemory talk

	590.06


Notes. In models incorporating multiple predictors, both main and interaction effects were examined. Following guidelines (Meteyard & Davies, 2020), the best-fitting model by AIC was selected, i.e., the model with the lowest AIC explaining the most variance while also including the fewest possible predictors. 

Discussion 
This study examined the relations between preschoolers’ EFT (i.e., the dependent variable), their memory performance, and their parents’ reminiscing style (i.e., the independent variables). The results showed that preschoolers were capable of EFT about events in the near future. Furthermore, this ability was related to their ability to memorize and retrieve new associations of factual and contextual information. Finally, concerning parental reminiscing style, a positive association was found between children’s EFT and their parents’ tendency to use repetitive behaviors that introduce regularities during reminiscence.  
Children’s EFT 
Consistent with previous studies, preschoolers were capable of EFT about near-future events, however, unlike prior literature that also used an interview-based approach (e.g., Busby & Suddendorf, 2005; Suddendorf, 2010), their performance was not influenced by their age. This divergence may be due to our assessment paradigm, which differs from prior studies in that children were asked to provide specific details (as a reminder, the ‘what,’ ‘who,’ ‘where,’ and ‘at what time of the day’ the activity will take place) and parents had to judge the plausibility of each piece of information reported by their child rather than making an overall judgment of child’s responses, as is usually done. Indeed, because it was generally not the event itself but the associated details/context (e.g., who, when) that the parents did not find plausible, asking them for an overall judgment may not be the most appropriate procedure with preschoolers. However, the consequence of our assessment paradigm (which was not designed to assess age-related differences) may lie in a reduction of interindividual variability in performance (with scores clustering near the maximum = 12; M = 9.16, SD = 3.17), potentially contributing to the absence of relation between children’s EFT and age. 
Children’s EFT and Memory Performance
Children’s EFT was related to some specific measures of episodic memory performance. Specifically, the most robust associations were found with the House Test (Picard et al., 2012), which required children to memorize and retrieve new associations of information (factual, temporal, and spatial). The fact that such an association was not found with all our memory measures, however, is intriguing. A closer examination of the differences between our memory measures could provide important information regarding the specific memory processes involved in children’s EFT. First, our results support the idea that episodic representations are critical for projections into the near future. Recall that the closer the recalled or anticipated event is to the present, the richer the production is in episodic details (La Corte & Piolino, 2016). The House Test focuses on the assessment of immediate episodic representations, which was not true for the event recall tasks, which evaluate children’s memories at a greater temporal distance (probably associated with reduced episodic details in their representations; La Corte & Piolino, 2016) and involve a variety of processes (e.g., memory reconstruction, general knowledge; Fivush et al., 2006). Second, our results also suggest the involvement of binding processes in the relation between preschoolers’ memory and EFT. Indeed, children were not explicitly asked to provide associated details in the event recall tasks (and in fact provided few details; with most of the elements reported in the free recalls being factual information), in contrast to the House Test (given the requirement to memorize associations of information) and the EFT task (given that the ‘what,’ ‘who,’ ‘where,’ and ‘ time of day’ was questioned), which explicitly required the production of such details and hence the use of binding processes. The fact that we found a link between binding abilities for past and future events suggests that preschoolers can flexibly use past information (i.e., retrieval of specific elements and new combinations of these elements) to imagine future events (Richmond & Pan, 2013; for similar proposal, see Schacter & Addis, 2007 with the constructive episodic simulation hypothesis, and Nyhout & Mahy, 2023 with their concept of episodic simulator). However, although this study had sufficient power to highlight small-sized correlations (as a reminder, r≥ .28), smaller effects may have been missed. Further research on larger samples is therefore needed to clarify the relations between memory and EFT during the preschool years. 
Children’s EFT and Parental Reminiscing
The most original finding of this experiment, however, was the relation between parental reminiscing and preschoolers’ EFT. Similar to findings in memory research (where not all facets of parental style are related to memory outcomes; e.g., Léonard et al., 2023b), only one component of parental reminiscing style was significantly associated with children’s performance. However, we did not find agreement regarding the type of parental component involved in memory and EFT. Indeed, regarding the structure of parental interactions, the data revealed a positive association of children’s EFT with parents’ repetitions, which was quite unexpected given that this behavior is usually related to negative outcomes for children’s memory (Fivush et al., 2006). Yet, this finding is perhaps not so surprising when it comes to EFT. Parental repetitions (for example, on episodic elements important to remember) may help children internalize information that is relevant for processing life events and develop schemas that they can rely on to perform mental time travels (for a similar argument, see Conway et al., 2019 and their concept of general events, which corresponds to conceptual representations of repeated events). This phenomenon is made possible by children's ability to recognize regularities in their environment from the earliest months of life (Krogh et al., 2013). For instance, Hudson et al. (1992) reported that when children are exposed to similar experiences, they quickly infer that future experiences will follow a similar schema. According to Addis (2020), schemas would be particularly important for simulating future events because the strength of the relations between the elements that constitute an anticipated future event would be weaker than the strength of the relations between the elements that constitute a memory. This could explain why parental repetitions seem to have a positive impact on children’s EFT performance, but not on their memory functioning (Fivush et al., 2006; Jack et al., 2009; Léonard et al., 2023a). However, it is also important to note that the frequency of parental repetitions in our sample is quite low (M=2.18; less than in previous studies, e.g., Léonard et al., 2023a: M=3.84; Léonard et al., 2023b: M=6.62). Future studies should therefore investigate whether the positive influence found here persists when the number of repetitions is higher. 
As for the content of reminiscing, consistent with the literature on memory (Léonard et al., 2023a), the best explanatory model for preschoolers’ EFT performance included parents’ metamemory talk. This effect, however, did not reach statistical significance, but our study was slightly underpowered to detect an effect of this size (OR= 2.43), as indicated by the sensitivity analyses for the generalized linear mixed-effect models concerning the content of parental reminiscing (as a reminder, this study was sufficiently powered to detect effects with OR≥ 2.57). Nevertheless, our data converge with the scarce but growing literature on the importance of parental metamemory talk for early cognitive development (Gardier et al., 2024; Gardier & Geurten, 2025; Geurten & Léonard, 2023; Geurten & Picard, 2025). This effect would merit further investigation with a larger sample. If confirmed, it would enable us to better understand the processes involved in the effect of parental metamemory talk (such as an underlying development of metacognition; Léonard et al., 2023a).
Conclusions and Perspectives 
Our results are significant in several ways. First, they show that the relations between memory and EFT begin as early as in the preschool years and suggest the importance of episodic representations and binding processes in this relation. Importantly, this suggests that difficulties in memory and EFT may co-occur in early childhood and that teaching children to establish connections between information may be an avenue for intervention. However, it is important to continue to explore the relation between memory and EFT to better understand the theoretical underpinnings of their relation. Notably, future studies should pursue its exploration, using event recall tasks assessing the retrieval of more personally relevant memories. It would also be interesting to study the effect of temporal distance (i.e., delay between the event being remembered/anticipated and its occurrence) on the relation between memory and EFT (based on the idea that the closer both past and future representations are to the present, the more episodic details they contain; La Corte & Piolino, 2016). Anyway, the current findings are crucial because they open up avenues of investigation concerning the mechanisms involved in the early acquisition of EFT, the optimal development of which is essential for numerous other skills, both cognitive and socio-emotional (Schacter et al., 2017).
Then, we revealed that parental reminiscing style was associated with preschoolers’ EFT, suggesting that, as with memory development, social interactions are one of the driving forces of EFT development (see Chernyak et al., 2017, for similar reasoning). Our research was a necessary first step in further exploring how parental reminiscence influences early EFT development. We suggest that future studies should be carried out among parents with more heterogeneous profiles (e.g., all parents here realized little repetitions and a lot of concretizations). This would allow validating the effect of parental repetition (i.e., is its effect maintained when the number of repetitions is higher?) and perhaps bring out other parental components, such as concretizations, which have often been associated with preschoolers’ memory performance (Léonard et al., 2023a,b). Future studies could also examine the effects of other indices frequently considered in the literature on parental reminiscing (e.g., autonomy support; Leyva et al., 2008), as well as varying the types of parental reminiscences (e.g., discussions of older events may elicit different parental behaviors, such as greater integration of the event discussed into the child’s life story; Léonard et al., 2023a, memory information assumed to be involved in EFT; Conway et al., 2019). Once the parental components involved in EFT will be more clearly identified by other correlational studies, the next step will be to confirm them using experimental designs – e.g., interventions targeting parental reminiscing behaviors; see Léonard et al. (2023c) – that allow causal inferences to be made. More importantly, the development of such interventions is capital for clinical child neuropsychology because they are aimed at providing parents with keys to manage their child’s difficulties in everyday life (Léonard et al., 2020). In this line, targeting parental reminiscing behaviors has already been suggested as a means of addressing memory difficulties in young children (Brien et al., 2021; Léonard et al., 2020; Léonard et al., 2023c; Valentino et al., 2021; Wareham & Salmon, 2006). The present study suggests that this type of intervention (for example, with a focus on increasing parental behaviors that emphasize regularity in conversations) could also be considered in the management of EFT difficulties. This could therefore be the case for the intervention with children with autism spectrum disorders, who are often found to experience such difficulties (Ciaramelli et al., 2018; Terret et al., 2013; for similar reasoning see Brien et al., 2021). To our knowledge, there is a lack of research on parental reminiscence in autism, but one study (McDonnell et al., 2021) showed a similar influence (i.e., parental elaborative behaviors) on children’s memory functioning as in typical development. To conclude in more general terms, our study converges with the literature highlighting the involvement of parental interactions in early cognitive development (Fivush, 2019).  
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