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Introduction

Prospective memory (PM) is an important cognitive function that helps us 
remember to do everyday activities, such as shopping, social 
engagements, after school activities. Little is known about the 
development of PM in children1-3 and, to date, there has only been one 
study with pre-school children aged 2-4 years4.

Somerville et al. (1983)4 asked children aged 2- to 5-years to remember 
PM tasks of interest to themselves (high interest; e.g., to buy sweets) or 
their caregiver (low interest; e.g., to empty the tumble dryer), in a 
naturalistic setting. The children had to remind their caregiver of the 
activity after short delays (5-10 minutes) or longer delays (4-8 hours). If 
needed, caregivers could offer visual prompts (e.g., taking the child to the 
sweet shop), or give general verbal prompts (e.g., asking, “Were you 
supposed to remind me of something?”), or explicit verbal prompts (e.g., 
asking, “Wasn’t I supposed to buy something?”).

5-year olds and 2-year olds successfully completed the PM tasks, 
particularly when they were high interest and remembered after short 
delays (e.g., 5-10 minutes). Even after longer delays (e.g., 4-8 hours), all 
the older children and 50% of younger children remembered tasks that 
were of high interest. 

Only one other study of pre-school children, aged 3-4 years involved 
laboratory-based tasks to remember pictures on a computer screen. The 
PM task was to remember to press a keyboard button when they saw a 
picture of a house or duck5. 3-year old children were significantly less able 
to carry out the PM task than 5-year-old children, but more than half 
(52%) of the younger children could not remember the task instructions.

Research Questions and Hypotheses

The purpose of the present study was to replicate the
Somerville et al., (1983)3 study, after almost 40 years.
To our knowledge, this is the first such replication
attempt for the Somerville et al. study. Specifically, we
were interested in developmental differences in PM for
pre-school aged children (aged 2-4 years), the influence
of technology use in everyday life and socio-cultural
differences in a UK pre-school cohort. Based on
previous literature, in the present study we predicted:

• All children would be more likely to remember the
high interest PM tasks than low interest PM tasks.

• All children would be more likely to remember after
short delays than longer delays.

• Children would be less likely to remember PM tasks if
they were familiar with using technology every day,
or if their caregivers used technology for reminders.

Methods

Participants: 8 caregiver-child dyads (child
mean age 2.83 years, SD 0.75 years, range 2-4
years) who were enrolled at the University of
Stirling Kindergarten took part. The study was
carried out entirely online, during COVID-19
lockdown restrictions in Scotland..

Design: Tasks were designed to be carried out
during the child’s normal daily routine, across
14 days. There were 4 high interest tasks and 4
low interest tasks that included delays of either
10 minutes (short delay) or overnight (long
delay) (counterbalanced).

A between-subject experimental design was
used to explore differences between the two
independent variables (IVs): (1) task type and
(2) task delay. The two dependent variables
(DVs) were: (1) if the child passed the PM task
by reminding their caregiver of the correct task
at the correct time, and (2) if the child
required prompts and the type of prompts
used. In this study the researchers set out to
present exploratory findings of descriptive
differences in PM success based on the
children’s age, involvement in completing
chores at home, and their use of technology.



Results

Six pre-school aged children took 
part in the study: two were aged 
two years, three were aged three-
years and one was age four years. 
None of the participants were able 
to remember all the tasks correctly. 
However, Table 1 (below) shows 
the percentage of correct responses 
by age by task type.

Notes: Please note that there was 
no data available for tasks 5, 6 ,7 
and 8 for children aged 2 years. 
Post-hoc Bayesian analysis 
confirmed anecdotal evidence in 
support of our findings that 
participants were more likely to 
remember tasks of high interest 
compared to low interest tasks 
(maxBF10 = 4.25), and tasks across 
shorter delays compared to longer 
delays (maxBF10 = 4.55).  

Table 2. Overall percentage of correct 
responses by task.  
Task % correct responses 
1 66% 
2 20% 
3 100% 
4 66% 
5 100% 
6 100% 
7 50% 
8 100%               ______
Notes: Table two shows that overall, a higher 
percentage of children gave correct responses 
when the task was of high interest to them 
(tasks 1,3,5 & 7) and after a longer delay 
(tasks 3 & 7, high interest/self-relevant; tasks 
4 & 8, low-interest/other-relevant). 

All the caregivers indicated that they used 
technology to some degree to remind them of 
tasks each day, however only 50% of the 
children used technology in their day-to-day 
life. Therefore, whilst we cannot conclusively 
state that technology does influence PM 
development in pre-school aged children, we 
can also not rule it out. Our future research 
aims to investigate this aspect in a larger 
sample of pre-school aged children. 

Table 1. Percentage of correct responses by age by task type.  
Task  Task 1  Task 2  Task 3  Task 4  Task 5  Task 6  Task 7  Task 8  
Task Type  High/Self  

(screen time)  
Low/Other  
(Dinner)  

High/Self  
(Treat)  

Low/Other  
(Washing)  

High/Self  
(Play)  

Low/Other  
(Dishes)  

High/Self  
(Movie)  

Low/Other  
(Bin)  

Child Age                  
2  50%  0%  100%  0%  n/a  n/a  n/a  n/a  
3  66%  0%  100%  100%  100%  100%  100%  100%  
4  100%  100%  100%  100%  100%  100%  0%  100%  
 

Statistical Tests
Figure 1. The frequency of participants 
answering correctly or incorrectly by task type 
and delay type. (Left)
The average correct responses from 
participants in high interest tasks (mean = 2.5, 
SD = 0.83), and short delay tasks (mean = 2, SD 
= 1.66), as shown in Figure 1, was not 
significantly different from the average correct 
responses from participants in low interest 
tasks (mean = 1.75, SD = 1.64) and long delay 
tasks (mean = 2, SD = 0.5; F(1,1) = 1.00, 
p=0.37). However, since the sample is very 
small in this study, the findings should be 
interpreted with caution and aim to be 
replicated in larger groups of participants. 

Figure 2. The frequency of correct or incorrect 
prospective memory responses by task interest 
type. (Above) 
The average correct responses from participants in 
the high interest tasks (mean = 2.5 and SD = 0.83), 
as shown in graph 2, was not significantly different 
from the average correct responses from 
participants in the low interest tasks (mean = 1.75 
and SD = 1.64; t (6) = 1.08, p = 0.32). The 
researchers note that there may have been a 
statistically significant difference had there been 
more participants as the results could be 
underpowered due to a small sample size. 

Figure 3. The frequency of participants 
remembering correctly and incorrectly by 
delay type. (Above)
The average correct responses from 
participants in short delay tasks (mean = 2 and 
SD = 1.66), as shown in Figure 3, was not 
significantly different from the average correct 
responses from participants in long delay tasks 
(mean = 2, SD = 0.5; t(6) = 0.33, p = 0.75)



Limitations and Future Directions
A substantive limitation of this study is the small sample size but serve
as useful data for our preliminary investigations. Furthermore, a
challenge of naturalistic tasks such as this is participant attrition. Since
our study was carried out remotely online, it is unknown whether
participation was reduced because of attrition of caregiver engagement
or lack of child completion of the tasks. Therefore, future work would
benefit from more active engagement with caregiver-child participants
before each task to encourage ongoing participation.

Nevertheless, these findings provide interesting insights for a larger
study. We observed that PM in 2-year-old children was as good as 4-
year-old children, suggesting that PM develops at a very early age and
may facilitate social development. We also observed potential influence
of technology use. However, the longer-term implications of this are
unknown. Future investigations are needed to explore whether
technology has a positive or adverse effect on early childhood cognitive
development, and prospective memory.

To our knowledge, this is the first study
that has aimed to replicate the Somerville
et al. (1983) study in a naturalistic setting.
Our preliminary data show that children as
young as 2-years of age do have
prospective memory, especially when PM
tasks are of high interest and remembered
over shorter delays. It is a fascinating
development to see that children as young
as 2 years old are not only able to remind
their caregivers of events but that they are
able to follow complex instructions in this
way.
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ConclusionsDiscussion
We aimed to replicate Somerville et al.’s (1983) study of PM in pre-school children, aged 2- 3- and 4- years old, who were asked to remind 
their caregiver about something of interest to themselves (high interest) or their caregiver (low interest) and after short or long delays. We 
also investigated the influence of everyday technology use (particularly for reminders) on PM development. In our study: 

• all children were more likely to remember high interest tasks than low interest tasks, particularly when prospective memory was 
maintained over a shorter delay (i.e., 10 minutes) than over longer delays (i.e., overnight)  supporting our first two predictions.

• All caregivers used technology for everyday reminders to some degree and around 50% of children used technology frequently. These 
observations offer a potential explanation to why none of the children remembered all the tasks  supporting our third prediction.

Our observation of PM skills in very young children is supported by the idea that PM serves a social function6. All the children in our study 
attended the University of Stirling Kindergarten, which might explain with no specific age differences were observed. Regarding the 
influence of technology, children tend to model a (peer/adult’s) behaviour. For instance, a study of children who watched a fictitious doll 
character behaving aggressively were also more likely to behave aggressively after observing this behaviour7. In the present study, we 
suggest that technology use (by children and caregivers) could adversely affect PM development in very young children. It may be that 
young children have already developed (or are in the process of developing) a reliance on technology to support everyday activities and 
perhaps less strategically monitor the cognitive effort involved in prospective remembering. This is a speculative suggestion, although our 
all children passed the post-task retrospective memory questions about task instructions (by caregiver proxy report), suggesting that any 
PM failures were not related to forgetting the instructions but were instead errors in PM retrieval. 
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