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Parental Metacognition and Prospective Memory: The Role of 
Scaffolding in Children’s Prospective Memory Performance
Steven Stelz a, Caitlin E. V. Mahy b, and Mareike Altgassen a

aJohannes Gutenberg University Mainz, Germany; bBrock University, Canada

ABSTRACT
Prospective memory (PM) refers to the ability to remember to carry out 
intended actions at a future point in time. Despite extensive research 
on the cognitive underpinnings of PM, the role of environmental 
factors, such as parent–child interaction through scaffolding, remains 
largely unexplored. The present study examined the relations between 
parental PM performance, parental scaffolding, and 8- to 10-year-old 
children’s PM performance. A total of 42 German parent–child dyads 
participated in the study and completed the Virtual Week task as 
a measure of laboratory-based PM. Virtual Week comprises regular 
(repeating) and irregular (one-off) PM tasks. Further, parents com
pleted questionnaires assessing their scaffolding behavior, their own 
everyday PM, and their perception of their children’s everyday PM, 
while children provided self-ratings of their everyday PM performance. 
Parents’ performance on regular PM tasks predicted children’s labora
tory-based PM, but parental metacognition did not. In addition, par
ents’ scaffolding behavior was positively associated with children’s 
performance on regular PM tasks, suggesting that more active scaf
folding supports the development of children’s everyday prospective 
remembering. Overall, these findings highlight the importance of 
social and environmental factors in shaping children’s PM develop
ment and point to potential avenues for future research and interven
tion targeting parent–child interactions.

Prospective memory (PM; McDaniels & Einstein, 2000) plays a central role in children’s 
everyday functioning and increasing autonomy (Mahy et al., 2014), as children are fre
quently required to remember and execute future intentions while being engaged in 
ongoing activities. Prompts such as “Please remember to distribute your party invitations 
at school today,” “When you go to your room, please pack your bag for soccer practice,” or 
“Please come home at 6 p.m., we want to have dinner then” are typical requests that many 
children have repeatedly heard from their parents. Successfully managing such intentions 
relies not only on children’s cognitive abilities but is often supported by parents through 
reminders, structuring, and strategy guidance (Cottini, 2023). Despite this ecological 
relevance, research on children’s PM has predominantly focused on laboratory-based 
paradigms that isolate individual cognitive processes (e.g., Cottini et al., 2019, 2021; 
Kerns, 2000; Kliegel & Jäger, 2007; Kliegel et al., 2013; Kretschmer et al., 2014; Mahy 
et al., 2014), with comparatively little attention paid to how parental factors and everyday 

CONTACT Steven Stelz ststelz@uni-mainz.de Department of Psychology, Johannes Gutenberg University of Mainz, 
Binger Straße 14-16, Mainz D-55122, Germany

JOURNAL OF COGNITION AND DEVELOPMENT    
https://doi.org/10.1080/15248372.2026.2657370

© 2026 The Author(s). Published with license by Taylor & Francis Group, LLC.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/ 
by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms 
on which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

http://orcid.org/0009-0000-8835-2016
http://orcid.org/0000-0003-0925-611X
http://orcid.org/0000-0002-2644-8298
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/15248372.2026.2657370&domain=pdf&date_stamp=2026-04-10


parent–child interactions may relate to children’s PM performance (Mazachowsky et al.,  
2021). Therefore, the present study aimed to explore how parent-related factors (e.g., 
scaffolding) are associated with children’s PM performance.

Compared to young adults, children often fail to successfully implement future intended 
actions (Stelz & Altgassen, 2024), which, depending on the nature of the intention, may 
result in more or less severe consequences (e.g., forgetting to take medication vs. to hand in 
homework on time). In laboratory PM tasks, children are typically instructed to continu
ously perform an engaging ongoing activity (e.g., a picture-based working memory task; 
Cottini et al., 2019), while also having to remember to execute a previously formed intention 
at the appropriate moment (e.g., remembering to press a specific key whenever a previously 
learned picture appears). Depending on the nature of the PM cue, intentions can be 
categorized as time- or event-based PM. In time-based tasks, participants are required to 
remember to act at a specific time point (e.g., at 5 pm) or after a predetermined time interval 
has elapsed (e.g., after 5 min). In contrast, event-based tasks require the execution of an 
intended action in response to a specific external cue (e.g., remembering to buy bread the 
next day when passing the grocery store on the way home).

Further, a distinction can be made between regular (habitual) tasks which are performed 
repeatedly (e.g., brushing teeth or making the bed), and irregular tasks which are completed 
once (e.g., scheduling a dentist appointment). Research shows that PM performance 
improves steadily from preschool age through middle childhood, adolescence until young 
adulthood, with marked gains occurring around the ages 3–6 (Atance & Jackson, 2009; 
Kliegel & Jäger, 2007; Mahy & Moses, 2011) and ages 7–12 (Kliegel et al., 2013; Maylor & 
Logie, 2010; Spiess et al., 2016). PM abilities only reach full maturity in young adulthood 
(e.g., Kliegel et al., 2008; Zimmermann & Meier, 2006). Mahy et al. (2014) proposed the 
Executive Framework of PM Development to explain age-related improvements in PM 
during childhood. According to this model, alongside retrospective (episodic) memory, 
executive functions – such as working memory, inhibition, shifting, planning, and atten
tional monitoring – constitute the primary drivers of PM development. In early childhood 
(ages 3–5), PM is mainly supported by working memory and inhibition, whereas from 
around the age of 6 years onwards, attentional monitoring and cognitive flexibility play 
increasingly important roles (Mahy et al., 2014; Zuber et al., 2019).

Metacognition and parental scaffolding in children’s PM

Recent evidence suggests that children’s PM abilities are shaped not only by developmental 
maturation of specific cognitive functions but also by metacognitive skills (Cottini et al.,  
2019, 2021; Stelz & Altgassen, 2024). Throughout the school years, metacognitive abilities 
gain significance as key contributor to memory development (Schneider & Löffler, 2016). 
Metacognition refers to the awareness and regulation of one’s own cognitive processes, 
including the ability to monitor, evaluate, and control learning and memory activities 
(Flavell, 1979; Schneider, 2008). Despite the relevance of metacognition to PM, research 
on metacognitive development in the context of PM in children is still limited. Kvavilashvili 
and Ford (2014) demonstrated that most 5-year-olds were already capable of reasonably 
accurate performance predictions in a single-trial PM task. However, subsequent studies 
indicate that children tend to overestimate their PM performance across age groups, 
including those aged 4–6 years (Lavis & Mahy, 2021), 7–8 years (Cottini et al., 2019), and 
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5–6 and 8–10 years (Cottini et al., 2021), with this tendency persisting into adolescence 
(14–15 years; Stelz & Altgassen, 2024). Thus, it seems that children tend to overestimate 
their PM performance across development, even though they show accuracy in some cases.

As children grow older, they are increasingly confronted with everyday demands that 
rely on their metacognitive and PM abilities to be successfully performed, such as remem
bering to bring materials to school or completing household chores (Mahy et al., 2014). For 
the successful completion of such intentions, parents can play a crucial role by not only 
reminding children of their tasks but also modeling and teaching effective strategies to 
support their prospective remembering (e.g., Bernier et al., 2017; Guajardo & Best, 2000; 
Mazachowsky et al., 2021).

Scaffolding refers to the adaptive support provided by a more knowledgeable social 
partner, which enables a child to perform beyond their independent capabilities (Wood 
et al., 1976). Extensive research has linked parental scaffolding to key developmental out
comes, including child cognition (Obradović et al., 2016; Pozuelos et al., 2019); general 
intelligence (Duncan et al., 2023), executive functioning (Bernier et al., 2010; Castelo et al.,  
2022; Fay-Stammbach et al., 2014; Hackman et al., 2015; Hammond et al., 2012; Obradović 
et al., 2016), children’s problem-solving abilities (Huang et al., 2023; Stern & Hertel, 2022), 
and the use of self-regulatory and metacognitive strategies (Neitzel & Stright, 2003; Power 
et al., 2022). For example, evidence from a longitudinal study suggests that young children 
exhibit more advanced executive functioning at age 4, if parents provide more verbal 
scaffolding during everyday learning (e.g., how to open a milk bottle; Smith et al., 2000). 
Moreover, research investigating the determinants of effective scaffolding indicates that 
higher-quality parental scaffolding is linked to higher parental cognitive abilities (e.g., better 
executive functions, verbal skills; Mazursky-Horowitz et al., 2018; Obradović et al., 2017; 
St. John et al., 2018). In particular, executive functions – including skills in time manage
ment, organization, emotional self-regulation, inhibition, and sustained motivation – seem 
to play a pivotal role in parenting (Mazursky-Horowitz et al., 2018). Taken together, these 
findings highlight not only the importance of parental scaffolding for children’s later 
cognitive outcomes but also the central role of parents’ own cognitive functioning on the 
effectiveness of their scaffolding behavior for supporting children’s cognitive development.

Surprisingly, the influence of environmental factors (e.g., parent–child interaction, 
parents’ PM performance) on children’s PM remains largely unexplored. From 
a theoretical perspective, neglecting the role of parent–child interaction overlooks the fact 
that PM development takes place in a social context, where scaffolding and metacognitive 
guidance may crucially shape children’s ability to manage and remember their intentions. 
Parental scaffolding may involve providing verbal guidance (e.g., explaining how to effec
tively use reminders to remember a future intention), offering metacognitive prompts (e.g., 
encouraging the child to reflect on strategies), modeling problem-solving approaches (e.g., 
using notes as reminders), or gradually transferring responsibility for task management to 
the child while supporting their autonomy. From a practical perspective, identifying how 
parental support strategies facilitate children’s PM performance can inform targeted inter
ventions and educational practices that strengthen everyday self-regulation. Addressing this 
gap is key to capturing the social embeddedness of PM and to providing children with 
effective tools to meet real-world PM demands.

So far, only a handful of studies have examined the extent to which adult guidance 
can enhance children’s PM. Previous research by Mazachowsky et al. (2021) 
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demonstrated that children’s PM performance benefits from parental scaffolding in 
a sample of children aged 3–11 years, underlining the role of social context in the 
development of PM beyond laboratory settings. Children’s PM and strategy use, as 
reported by parents, improved with age and were positively related to parental scaffold
ing. Furthermore, Chernyak et al. (2017) demonstrated that when adults scaffolded 
conversations focusing on upcoming events, 3- to 5-year-old children showed improved 
performance in remembering to request a promised gift (also see Leech et al., 2019 for 
a similar finding in 4- and 5-year-olds). Taken together, these findings suggest that 
children’s PM performance benefits considerably from adults’ support through scaffold
ing behavior. The available findings, however, pertain exclusively to everyday PM 
performance (e.g., naturalistic PM tasks or parent reports), and to our knowledge, no 
study has yet examined the relation between parental everyday scaffolding and children’s 
laboratory-based PM performance.

The present study

Building on previous findings highlighting the importance of parental scaffolding and 
parental executive functioning for effective support (St. John et al., 2018), the present 
study extended this line of research by examining the potential role of parental scaffolding 
and parents’ PM performance in relation to children’s PM abilities. Parents’ PM abilities 
may reflect their ability to apply effective strategies for successful PM execution – for 
instance, adults with stronger prospective metacognitive skills may show better PM 
(Kuhlmann, 2019). In turn, these competencies may enable parents to transmit metacog
nitive knowledge to their children (Pozuelos et al., 2019; Stern & Hertel, 2022). For example, 
parents may better support their children by providing concrete examples of effective 
strategy use, such as setting reminders, mentally rehearsing the daily schedule in the 
morning, or using external aids. Further, parents with stronger PM skills may more 
effectively foster their children’s emerging self-regulation (Gartstein & Fagot, 2003; 
Hammond et al., 2012), for instance by prompting them to anticipate upcoming tasks or 
encouraging reflection on completed intentions. Through observational learning, children 
of parents with stronger PM and prospective metacognition may also acquire knowledge 
about effective PM performance by observing their parents. Overall, parents’ PM abilities 
may contribute both directly, through behavioral modeling, and indirectly, through meta
cognitive guidance, to the development of their children’s PM performance.

Although most research on scaffolding has focused on early childhood, the present study 
deliberately targets an older age range (8–10 years). This decision was motivated by both 
developmental and contextual considerations. This period marks a transition from pre
dominantly other-regulated to increasingly self-regulated PM functioning. Children in this 
age range still rely on parental support in everyday life yet are increasingly expected to 
manage intentions more independently. In the German educational context, this age range 
represents a preparatory phase for the transition to secondary school, which typically occurs 
at ages 10–11 and is accompanied by a substantial increase in self-regulatory demands. 
Thus, this period provides a particularly sensitive window for examining how parental 
scaffolding relates to children’s emerging PM skills. In addition, it allowed the use of 
a comparable, everyday-oriented PM measure (Virtual Week) for both parents and chil
dren, enabling direct performance-based comparisons across generations.
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Therefore, the present study aimed to examine how the parental environment relates to 
children’s PM development. We focused on two pathways through which parents may 
influence to children’s PM: first, through their direct support of children’s remembering 
(scaffolding), and second, through their own PM-related competencies, which may deter
mine the quality of such support. Accordingly, our first hypothesis addressed an environ
mental influence: we expected that higher levels of parental PM scaffolding would be 
associated with better PM performance and with a more extensive use of PM strategies in 
children (Mazachowsky et al., 2021). Second, we examined whether specific parental 
characteristics themselves contribute to children’s PM. We hypothesized that parents’ 
own PM performance and metacognitive abilities would predict children’s PM perfor
mance. This hypothesis targets the assumption that parents’ cognitive resources form 
a foundation for effective scaffolding and thereby be associated with the child’s PM 
functioning. Finally, in an exploratory analysis, we investigated whether the impact of 
parental scaffolding depends on the structure of children’s everyday intentions. 
Specifically, we examined whether scaffolding differentially influences children’s PM per
formance in the context of regular versus irregular PM tasks. Routine tasks may offer 
repeated opportunities to observe and internalize strategies, whereas irregular intentions 
may provide fewer such learning occasions (Haith & Krakauer, 2018; Kelly et al., 2023; Ohly 
et al., 2017).

Method

Participants

The study involved 42 native German-speaking children aged between 8 and 10 years (M =  
9.17, SD = 0.9, 40.5% female), as well as the primary care giving parent (age M = 42.4, SD =  
5.2, 90.5% female), for a total of 84 participants. Data from two child–parent pairs were 
excluded because the children failed to answer the control question at the end of the PM 
task, which required recalling the task instructions. Given the sample size (N = 42) and four 
predictors in the regression model, a sensitivity analysis conducted in G*Power 3.1 (Faul 
et al., 2007) indicated that the study was powered to detect large effects but not medium or 
small effects. Detecting a medium effect (f2 = 0.15) with α = 0.05 and power = 0.80 would 
have required approximately 85 participants; therefore, smaller effects may have gone 
undetected. All children attended grades 3–4 in local primary schools. The majority of 
parents (59.5%) had completed vocational training and 40.5% had an academic degree (at 
least a bachelor’s degree). The German versions of the vocabulary tests of the Wechsler 
Intelligence Scale for Children – Fifth Edition (WISC-V, Petermann, 2017) and the 
Wechsler Adult Intelligence Scale Fourth Edition (WAIS-IV; Petermann, 2012) were used 
to evaluate participants’ verbal abilities (children: M = 9.95, SD = 2.0; parents: M = 9.55, SD  
= 2.1).

Children and their parents were recruited via neighborhood apps in three different cities 
in Germany. Exclusion criteria were the presence of a neurological or developmental 
disorder (including ADHD and autism), severe hearing or visual impairments, reading 
disorders as well as past or present drug and alcohol abuse. The study was approved by the 
local ethics committee. Both children and parents gave written informed consent prior to 
taking part in the study.
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Materials

Virtual week task
PM was assessed using the Virtual Week task (Rendell & Craik, 2000; Rendell & Henry,  
2009), a laboratory-based measure designed to evaluate different types of PM, including 
time- and event-based tasks as well as regular and irregular tasks (see Figure 1). Virtual 
Week was presented as a computerized boardgame on the screen of a laptop. Participants 
were instructed to move a token clockwise around the board by rolling a dice that was 
presented in the middle of the board. One round corresponded to the time frame of one 
virtual day, with participants starting with getting up in the morning and ending the day in 
the evening with going to bed. Participants played a trial day and then two consecutive days 
of a German child- or adult-version (for a similar approach see Stelz & Altgassen, 2024). 
During a virtual day, participants passed event-signs on the board (10 per day) at regular 
intervals, prompting them to take a corresponding card. These cards presented decision 
questions (e.g., Which food do you want for lunch?) with three possible options to choose 
from. In response to their answer, participants were given further in game instructions on 
what to roll next to continue the game (e.g., roll an even number or roll the number six). 
The participants then had to click on the dice sign in the middle of the board until the 
requested (type of) number appeared. Thus, the ongoing task was playing the game, rolling 
the dice, picking up event cards, and fulfilling roll-dice instructions.

In addition, Virtual Week included 16 delayed intentions (8 per day) of which eight were 
time-based PM tasks (4 regular, 4 irregular) and eight were event-based PM tasks (4 regular, 
4 irregular). Regular PM tasks were presented at the beginning of the first testing day 
(excluding the trial day) and remained identical across both days. They were embedded in 
a medication-taking scenario in which participants were asked to imagine being ill and 
following a treatment routine. Two tasks were time-based (e.g., remembering to take 
medication at specified clock times), and two were event-based (e.g., remembering to take 
medication when specific daily activities occurred). Two irregular PM tasks (one time-based 
and one event-based, e.g., calling a friend after dinner or turning on the TV at 8:00 p.m. to 
watch a program) were assigned at the beginning of each virtual day, and two additional 
tasks (again one time-based and one event-based) were introduced later during gameplay. 
A time-based PM task (e.g., turn on the TV at 8 pm to watch a popular program) was 
considered to be performed successfully if the participant recalled the action between 
encountering the correct time marker and executing the action prior to the subsequent 
dice throw. An event-based task (e.g., purchasing colored pencils when at the supermarket) 
was considered correctly executed if it was performed at the appropriate location (e.g., when 
the supermarket card was presented on the screen). Dependent variables were the number 
of correctly executed PM tasks in the two categories: regular and irregular PM (event-based 
and time-based task collapsed; both a maximum of eight each).

Daily parental scaffolding

Scaffolding was measured by asking parents to rate their own actions to help their children 
cope with delayed intentions in their everyday life. To develop these items, we performed 
a semi-structured interview with 15 parents, who were comparable to the final study sample 
with respect to key sociodemographic characteristics (e.g., children’s age, parental 
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education). After introducing the concept of scaffolding, we first asked them to describe all 
the scaffolding behaviors they use to help their children remember PM tasks (e.g., remem
bering to take the sports bag to school the next day). Thereafter, we presented them with 14 
strategy-related items from the Prospective Memory Questionnaire (PMQ; Hannon et al.,  
1995) and asked them if there were other strategies from that list of items that they use but 
had not told us before. All responses were then analyzed and evaluated with respect to both 
their frequency and their functional relevance for everyday parent–child interactions and 
for supporting children’s PM and the six items most frequently reported by parents were 
selected and converted into questions (e.g., “Do you regularly check your child’s school bag 
with him/her for important messages?” or “Do you remind your child about upcoming 
appointments scheduled for the following day?”) which were rated on a 5-point Likert scale 
ranging from never (0) to always (4). A reliability analysis showed good internal consistency 
(Cronbach’s alpha = 0.80). The items were added up to a total sum. A higher score indicated 
more daily parental scaffolding behavior. The list of all items can be found in the Appendix.

Prospective metacognitive memory inventory – short version

To measure everyday PM performance in both children and parents, we used the 
MPMI-s (for the adults’ version, see Rummel et al., 2019; for the adapted version for 
children, see; Stelz & Altgassen, 2024). The self-report assessment includes 22 items that 

Figure 1. Example screenshot of the Virtual Week user interface (English version).
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must be rated on a 5-point Likert scale ranging from rarely (1) to often (5) and are 
distributed on three scales: Prospective Memory Ability (e.g., “I forget to call a friend 
again after I could not reach him or her on the first try”; eight items), Prospective 
Memory Internal Strategy (e.g., “In my mind, I make a list of things that I still have to 
complete”; 7 items), and Prospective Memory External Strategy (e.g., “I write myself 
a to-do list to remind me of things that I still need to accomplish”; 7 items). The higher 
the sum on the individual scales, the better the self-assessed PM ability, and the more 
frequently internal and external strategies were used. Cronbach’s alpha for the three 
scales on both versions ranged between α = 0.71 to α = 0.86. The mean score per scale 
was used as the dependent variable.

Children’s everyday memory questionnaire

To assess children’s everyday PM performance from a parent’s perspective, we used the 
PM subscale of the CEMQ (Mazachowsky et al., 2021). The questionnaire consists of 43 
items and four scales: long-term episodic PM (8 items; e.g., “Forgets to pass on 
a message to one of their friends”), short-term habitual PM (15 items; e.g., “Forgets to 
flush the toilet”), internally cued PM (10 items; e.g., “Comes into a room and forgets 
what they came in for”), and PM strategy use (10 items, e.g., “Put things they need to 
take with them by the door so that they won’t forget them”). Parents rated their 
children’s PM performance and strategy use on a 5-point Likert scale ranging from 
never (0) to always (4). The questionnaire’s three PM subscales (long-term episodic PM, 
short-term habitual PM and internally cued PM) were combined to a composite score 
(CEMQ Total), reflecting parents’ perception of their children’s PM abilities, with higher 
scores suggesting worse performance. Higher scores on the “strategy use” scale represent 
worse and less effective use of strategies by children. Reliabilities, measured with 
Cronbach’s alpha, ranged from α = 0.74 to α = 0.86.

Procedure

Both parents and their children were tested simultaneously in separate rooms in individual 
sessions of approximately 45 min in the lab, after giving written informed consent. Prior to 
performing Virtual Week, all participants completed online questionnaires (children and 
parents: sociodemographic, MPMI-s; parents additionally completed: scaffolding questions 
and CEMQ) via the survey platform, SoSci-Survey (Leiner, 2019).

Results

Tables 1 and 2 present the descriptive statistics for all measurements conducted, separately 
for children and parents.

Correlational analysis

Table 3 presents partial correlations between children’s and parents’ laboratory and self- 
reported PM measures controlling for age. To control for multiple comparisons, p-values 
were adjusted using the Benjamini–Hochberg false discovery rate procedure.
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Relations between laboratory PM performance and self-reported PM in parents and 
children

In both age groups, two similar result patterns emerged. First, the laboratory-based regular 
and irregular PM tasks showed moderate positive correlations with each other, indicating 
that better performance in regular PM tasks was associated with better performance on the 
irregular task. Second, the three MPMI-s scales (PM ability, internal strategy use, and 
external strategy use) showed significant positive inter-correlations, indicating that better 
self-rated everyday PM is associated with more strategy use.

We also explored the possible association of children’s PM performance in everyday life 
as perceived by parents (CEMQ-total) with children’s laboratory-based PM performance. 
There was no relation between parental ratings of children’s everyday PM performance and 
children’s PM performance in the laboratory, but higher parental rating of children’s PM 
performance (CEMQ) was associated with higher children’s self-reported everyday PM 
ability (MPMI-s) and a more frequent use of both external and internal strategies (MPMI- 
s). After controlling for multiple comparisons using the Benjamini–Hochberg procedure, 

Table 1. Means and standard deviations for children and parents PM 
performance.

Children Parents

Measures M (SD) M (SD)

Laboratory PM performance (Virtual Week)
Regular PM 4.4 (1.6) 5.6 (1.9)
Irregular PM 3.9 (2.2) 5.2 (1.8)
Everyday PM performance (MPMI-S)
Prospective memory ability 3.7 (0.8) 4.0 (0.6)
Internal strategy scale 2.8 (1.0) 3.5 (0.7)
External strategy scale 2.8 (0.8) 3.8 (0.8)

PM = prospective memory. Possible scores on the Virtual Week tasks (regular PM; irregular 
PM) ranged from 0 to 8 per task. Possible scores on the MPMI-s scales ranged from 1 to 
5 per scale.

Table 2. Means and standard deviations of parent’s 
report on CEMQ and scaffolding.

Measures M (SD)

Everyday PM performance (CEMQ)
Long-term episodic subscale 7.1 (3.6)
Short-term habitual subscale 13.2 (7.7)
Internally cued subscale 8.8 (4.2)
CEMQ total 29.1 (13.3)
Child strategies 6.8 (6.0)
Parental scaffolding behavior
Scaffolding 20.6 (4.9)

PM = prospective memory. Possible scores on the CEMQ subscales 
ranged from 0 to 32 for the long-term episodic scale (8 items), 0 
to 60 for the short-term habitual scale (15 items), and 0 to 40 for 
the internally cued scale (10 items). The CEMQ total score 
ranged from 0 to 132. Scores on the child strategy use scale 
ranged from 0 to 40. Higher scores reflect poorer PM perfor
mance or less effective strategy use in the CEMQ scales. Parental 
scaffolding scores ranged from 0 to 24 (6 items), with higher 
scores indicating more scaffolding behavior.
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the associations between parent-reported PM ability of their children (CEMQ) and chil
dren’s internal strategy use (MPMI-s), as well as between parents’ self-reported PM ability 
(MPMI-s) and their external strategy use (MPMI-s), were no longer significant and should 
therefore be interpreted with caution.

Examining the links between parental PM, scaffolding, and children’s PM 
performance

We further investigated the relation between children’s PM performance in the lab and 
through self-reports, alongside parents’ own PM performance in the lab and their self- 
reports, as well as their scaffolding behavior (see Table 3).

Regarding laboratory measures (VW), only parents’ performance on regular PM tasks 
(VW) was positively correlated with their children’s performance on both regular and 
irregular PM tasks (VW), indicating an association between parental and child PM abilities. 
Parents’ scaffolding behavior was also positively correlated with children’s performance on 
regular PM tasks, suggesting that more active scaffolding was associated with better child 
performance. In contrast, parents’ performance on irregular PM tasks was not associated 
with children’s laboratory PM performance or with scaffolding behavior.

Within the self-report measures, parents’ self-perceived PM ability (MPMI-s) was 
positively related to their children’s self-reported PM ability (MPMI-s), indicating that 
higher parental self-perceived PM ability was associated with better self-perceived PM 
ability in their children. In addition, parents’ self-reported PM ability was also positively 
associated with children’s self-reported external strategy use (MPMI-s). No associations 
were found between parents’ internal or external strategy use and any child measure.

Regarding scaffolding, children’s self-perceived PM ability (MPMI-s) and their internal 
strategy use (MPMI-s) were positively correlated with parental scaffolding behavior, indi
cating that higher perceived competence and greater use of internal strategies in children 
were associated with more active parental scaffolding. In addition, parents’ performance on 
regular laboratory PM tasks (VW) was positively related to scaffolding, suggesting that 
better parental task performance was associated with increased scaffolding behavior.

After controlling for multiple comparisons using the Benjamini–ochberg procedure, the 
correlations between scaffolding and parents’ regular laboratory PM performance (VW), 
between scaffolding and children’s internal strategy use (MPMI-s), as well as between 
parents’ and children’s self-reported PM ability (MPMI-s) and between parents’ PM ability 
and children’s external strategy use (MPMI-s), were no longer significant.

Parental influence on children’s PM performance

To examine whether parents’ laboratory PM performance (Virtual Week; regular and 
irregular PM scores) and metacognition (operationalized as parental internal and external 
PM strategy use) predicted children’s laboratory PM performance, we conducted multiple- 
regression analyses, while controlling for children’s age (step 1) on three outcomes: (a) 
children’s regular PM performance (Virtual Week), (b) children’s irregular PM perfor
mance (Virtual Week), and (c) a composite score combining regular and irregular PM 
performance (Virtual Week total). To control for multiple testing, p-values of regression 
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coefficients were adjusted using the Benjamini–Hochberg false discovery rate procedure, 
this correction did not alter the pattern of significant predictors.

In the model predicting total VW PM, overall fit was significant, F(5, 36) = 4.93, 
p = 0.002, explaining 40.7% of the variance (R2 = 0.407, adjusted R2 = .324). Age did 
not contribute significantly (β = 0.02, p = 0.892). A significant positive association 
emerged for parents’ regular PM performance (β = 0.73, p < 0.001). In contrast, 
parents’ irregular PM performance (β = −.24, p = 0.167), internal PM strategy use 
(β = 0.22, p = 0.137), and external PM strategy use (β = 0.01, p = 0.923) were not 
significant.

A similar pattern was observed for regular VW PM. The model reached significance, F(5, 
36) = 3.35, p = 0.014, accounting for 31.7% of the variance (R2 = 0.317, adjusted R2 = 0.222). 
Age again showed no significant effect (β = 0.04, p = 0.805). Parents’ regular PM perfor
mance remained a significant positive predictor (β = 0.61, p = 0.002), whereas parents’ 
irregular PM performance (β = −0.16, p = 0.387), internal PM strategy use (β = 0.25, p =  
0.109), and external PM strategy use (β = −0.07, p = 0.653) were not significant predictors.

For irregular VW PM, the regression model was likewise significant, F(5, 36) = 3.48, p =  
0.012, explaining 33% of the variance (R2 = 0.33). Age was not significantly associated with 
performance (β = −0.01, p = 0.950). Parents’ regular PM performance again demonstrated 
a significant positive relationship with children’s PM (β = 0.68, p < 0.001), while parents’ 
irregular PM performance (β = −0.27, p = 0.142), internal PM strategy use (β = 0.11, p =  
0.478), and external PM strategy use (β = 0.12, p = 0.449) did not reach significance.

Discussion

The present study examined whether parental factors – specifically parental scaffolding, 
metacognitive strategy use, and prospective memory abilities – are associated with 8- to 10- 
year-old children’s prospective memory performance in a German sample. To address this 
question, we examined, for the first time, potential contributing factors including parents’ 
PM performance, their metacognitive strategy use, and their scaffolding behavior, and 
assessed how these factors influence children’s PM performance and strategy use. We 
hypothesized that (1) greater parental PM-related scaffolding would be associated with 
better PM performance in children as well as a more extensive use of strategies by children 
and that (2) parents’ own PM performance and metacognitive abilities would predict 
children’s PM performance. In an exploratory analysis, we examined (3) whether the 
influence of parental scaffolding differs for children’s execution of regular versus irregular 
PM tasks, assuming that routine tasks provide more consistent opportunities for observing 
and adopting strategies than irregular ones.

Our results partially supported these hypotheses. Correlational analyses provided insight 
into the relations among PM performance, strategy use, and scaffolding. Children’s perfor
mance on regular PM tasks in the lab was positively correlated with both parents’ lab-based 
PM performance and their scaffolding behavior. This supports the notion that active, 
verbalized parental scaffolding, particularly in predictable PM tasks, is related to children’s 
PM performance even in a lab-based PM task. Furthermore, children’s self-perceived PM 
ability (MPMI-s) and their internal strategy use were positively correlated with parental 
scaffolding behavior; however, these associations were no longer significant after control
ling for multiple testing and should therefore be interpreted with caution. Thus, our results 
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add to a growing body of evidence linking parental scaffolding to various aspects of child 
cognition for example executive function and general intelligence (Bernier et al., 2010; 
Castelo et al., 2022, Obradovic et al., 2016; Fay-Stammbach et al., 2014; Neitzel & Stright,  
2003). Interestingly, no associations emerged for irregular PM tasks.

In addition, parents’ self-reported PM ability (MPMI-s) was positively associated with 
their children’s self-reported PM ability (MPMI-s) and with children’s self-reported use of 
external strategies. This suggests that children of parents with stronger PM skills may 
develop greater awareness and more systematic use of strategies. Furthermore, children 
who reported better everyday PM tended to have parents who reported relying more on 
external strategies, highlighting a potential relationship between parental strategy use and 
children’s everyday PM experiences. An additional explanation for the associations 
observed between parents’ and children’s PM performance may also reflect at least in part 
genetic transmission. Given evidence for genetic influences on executive functioning 
(Engelhardt et al., 2015; Freis et al., 2022), the present findings may be consistent with 
both inherited and experiential pathways shaping individual differences in PM. Future 
research using genetically informative designs would help to further clarify these mechan
isms. However, it should be noted that these associations were no longer significant after 
applying the Benjamini–Hochberg correction.

Multiple regression analyses revealed that parents’ PM performance in regular PM tasks 
was a strong positive predictor of children’s PM performance. In contrast, parents’ perfor
mance in irregular PM tasks and their use of internal or external strategies (metacognition) 
did not significantly predict children’s PM performance. These findings suggest that 
routine, regular PM experiences of parents may play a particularly important role in 
supporting children’s PM performance, whereas sporadic or irregular PM performance 
appears to be less influential. One possible explanation is that repeated, predictable PM 
demands allow children to practice forming stable cue – action associations and to increas
ingly internalize them over time. In contrast, occasional or irregular requests may not 
provide sufficient opportunities for consolidation or strategy learning (Kelly et al., 2023).

For example, in families where parents consistently encourage the child to remember 
everyday tasks – such as bringing their water bottle to school each morning, feeding a pet at 
the same time each day, or remembering to pack their sports clothes every Tuesday – 
children repeatedly experience the link between contextual cues (time, location, routine) 
and intended actions. Over time, these cues may become automatized triggers for the child, 
supporting the development of PM. In contrast, when PM demands occur only irregularly 
(e.g., “today we suddenly need to remember to take this special form to school”), the 
contextual cues are more inconsistent and less likely to be internalized by the child, 
resulting in fewer developmental benefits. However, it is important to note that our findings 
are based on laboratory assessments of children’s regular and irregular PM performance. 
These experimental tasks, while well-controlled, may not fully capture the spontaneous and 
recurring intentions that characterize children’s everyday PM in natural contexts. Thus, the 
extent to which the proposed mechanisms translate to real-life situations remains an open 
question. Future research should therefore examine PM processes and strategy use in more 
ecologically valid, everyday settings to better understand how children manage intentions in 
their daily lives.

In contrast to our expectations, parental metacognition did not predict children’s labora
tory PM performance in the regression analysis. One possible explanation for the absence of 
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significant effects of parents’ internal and external strategy use may be that the laboratory PM 
task used in this study did not allow for the effective application or modeling of such 
strategies. In everyday contexts, parents’ use of strategies – such as providing reminders, 
establishing routines, or using external aids – might serve as observable scaffolding oppor
tunities for children. However, the laboratory setting may have reduced the relevance or 
visibility of these strategies, limiting their potential impact on children’s immediate PM 
performance. Another explanation could be that strategy use reflects more general metacog
nitive habits that support PM over longer developmental timescales, rather than predicting 
performance in a single, specific task. Consequently, the influence of parents’ metacognitive 
strategies may manifest more strongly in children’s habitual PM behaviors in daily life, rather 
than in structured, one-off laboratory assessments. Finally, it is possible that as children grow 
older, they may increasingly rely on self-generated strategies rather than directly mirroring or 
depending on their parents’ approaches, which could attenuate the direct predictive power of 
parental strategy use (Lucas et al., 2017; Rawlings et al., 2017). This interpretation is 
supported by the findings of Mazachowsky et al. (2021), where parents of younger children 
(3–6 years) increased scaffolding with age, and parents of older children (7–11 years) 
decreased scaffolding with age- supporting the idea that older children are less dependent 
on parental scaffolding. Future studies are therefore needed to further explore whether and 
how children transition from parent-supported to more autonomous PM strategies over time.

Mazachowsky et al. (2021) examined the relationship between parent reported children’s 
PM abilities, age, and the extent to which parents provide scaffolding in everyday PM 
situations. Their results across a broader age range indicated that parental scaffolding was 
positively associated with PM performance in children aged 3–6 years, whereas – in contrast 
to the present study – a negative association was found for children aged 7–11 years. These 
divergent outcomes may, in part, be attributable to differences in the measures used to 
assess PM performance. In our study, we employed direct assessments of the children (self- 
report and laboratory tasks), whereas Mazachowsky et al. (2021) relied exclusively on parent 
reports. Their qualitative data further showed that parents predominantly scaffolded using 
verbal reminders, while children themselves most often relied on external aids to support 
PM performance. This finding aligns with our results, suggesting that external strategies, in 
particular, are closely linked to children’s PM abilities.

Taken together, our findings and those of Mazachowsky et al. suggest that strategy use 
that is observable and embedded in routine interactions – rather than internal metacogni
tive strategies – may be particularly relevant for promoting children’s everyday PM abilities. 
Future research should therefore place greater emphasis on examining parents’ strategy use 
and metacognitive abilities, as well as their communication, to better understand how 
everyday PM skills in children can be supported and shaped by parental involvement.

An additional finding concerns the discrepancy between laboratory-based mea
sures and self- or parent-reported PM. This result aligns with previous studies 
reporting similarly weak or inconsistent associations between lab-based PM perfor
mance and self-reported PM in daily life (e.g., Kliegel & Jäger, 2007; Rummel et al.,  
2019; Stelz & Altgassen, 2024; Uttl & Kibreab, 2011). Interestingly, parental ratings 
of children’s everyday PM (CEMQ) did not correlate with children’s laboratory PM 
performance but were instead associated with children’s self-reported PM abilities 
and strategy use. This pattern suggests that laboratory tasks and everyday ratings 
may tap into different facets of PM: while laboratory tasks assess performance under 
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highly structured and controlled conditions, self- and parent-reports appear to 
reflect perceived everyday functioning and habitual strategy application in more 
complex, dynamic contexts. It is possible that everyday PM tasks are influenced by 
additional motivational or contextual factors (e.g., perceived importance or emo
tional valence of the task) that might be better captured through self-reports but are 
not necessarily involved in laboratory paradigms. Notably, the observed association 
between parents’ and children’s self-reported PM suggests that, at least for child- 
relevant daily tasks, children’s own evaluations of their PM functioning may be 
more accurate than often assumed. However, the correlations were no longer sig
nificant after controlling for multiple testing. In addition, it should be noted that the 
observed results in self-report measures should be interpreted with caution, as 
results may at least in part reflect similar intra-individual or intrafamilial response 
tendencies (Podsakoff et al., 2003). Future research could examine these relation
ships longitudinally and in naturalistic settings to clarify the causal mechanisms 
through which parental support shapes children’s PM abilities. Moreover, it would 
be valuable to investigate potential moderating factors, such as the quality of 
communication about PM and strategy use, which may determine whether children 
can effectively understand, imitate, and internalize the strategies modeled by their 
parents.

Overall, the present findings indicate that, both, parents’ PM performance and their 
active scaffolding behavior are linked to individual differences in children’s PM perfor
mance, particularly in the context of regular, routine tasks. Although parental metacog
nitive strategy use did not show a direct effect on children’s laboratory-based PM 
performance, the association between children’s self-rated PM abilities and parents’ 
use of external strategies suggests that visible, overt strategies (e.g., environmental 
reminders, calendars, checklists) may provide an important model for children’s emer
ging PM skills. These findings highlight that children’s PM development is embedded 
within the broader social and environmental contexts in which they learn, emphasizing 
the value of everyday opportunities to observe, practice, and internalize effective PM 
strategies. From a practical perspective, supporting parents in using consistent, explicit 
PM cues in daily routines may help foster children’s independent PM abilities. 
Theoretically, the results underscore the importance of considering both social- 
learning mechanisms and cognitive development (e.g. executive function, retrospective 
memory) when explaining how PM skills emerge and consolidate across childhood.
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Appendix

Scaffolding questionnaire

Please indicate how often you do the following things during a typical week.

(1) Do you regularly check your child’s school bag with him/her for important messages?”
(2) Do you remind your child the day before that, for example, someone’s birthday is coming up or 

that they have a class test the next day?
(3) Do you tell your child to write things down so that they will not forget them?
(4) Do you give your child suggestions on how to remember something better (e.g., by reminding 

them that to-do lists can be helpful)?
(5) Do you remind your child to complete their homework?
(6) Do you remind your child about upcoming appointments scheduled for the following day?

The items were rated on a response scale ranging from (1) “Never”, (2) “Rarely”, (3) “Sometimes”, 
(4) “Often”, to (5) “Always.”
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