(Advances in Cognitive Sciences

Research Article

Vol 27, No. 3, Autumn 2025

Pages 62-75

Comparison the effectiveness of prospective memory training and Waldum’s
prospective memory intervention on the theory of mind of
high-functioning boys with autism spectrum disorder

Nima Haghighi Poshtiri' (-, Amir Ghamarani**

1. PhD Student of Psychology and Education of Children with Special Needs, University of Isfahan, Isfahan, Iran
2. Associate Professor, Department of Psychology and Education of Children with Special Needs, University of Isfahan, Isfahan, Iran

Recieved: 17 Jun. 2025
Revised: 3 Nov. 2025
Accepted: 4 Nov. 2025

Keywords

Autism spectrum disorder
Prospective memory
Theory of mind

Corresponding author

Amir Ghamarani, Associate Pro-
fessor, Department of Psychology
and Education of Children with
Special Needs, University of Isfa-
han, Isfahan, Iran

Email: A.ghamarani@edu.ui.ac.ir

Ok O]

o A
@‘ .0

d doi.org/10.30514/icss.27.3.62

Introduction: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized
by deficits in social interactions, communication, repetitive behavioral patterns, and restricted in-
terests.

Methods: The present study used a quasi-experimental design with a pre-test, post-test, and
1-month follow-up, a control group. The statistical population included all high-functioning boys
aged 6 to 12 years with ASD in Rasht, Iran, in 2023, of which 45 children were selected through
purposive sampling and randomly assigned to three groups (two experimental groups, one control
group) (15 people in each group). The first group underwent a researcher-designed prospective
memory intervention in 15 sessions; the second group underwent the prospective memory inter-
vention program by Waldum et al. (2014) in eight sessions; the control group did not receive any
intervention. The theory of mind (ToM) computer task, Shamay-Tsoory and Aharon-Peretz (2007),
was used to collect data. Data analysis was performed using a repeated-measures analysis of vari-
ance using SPSS-24 software.

Results: The results revealed that both interventions were effective in improving the ToM in chil-
dren with high-functioning ASD (P<0.05), but the researcher-designed prospective memory en-
hancement intervention was more effective than Waldum et al.’s intervention program (P<0.05).
Conclusion: Based on the findings, both methods can be used to improve ToM in children with
high-functioning ASD, but for greater effectiveness, it is preferable to use the researcher-devel-

oped prospective memory enhancement.
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Extended Abstract

Introduction

Autism spectrum disorder (ASD) is a neurodevelopmen-
tal condition characterized by difficulties in social inter-
action, communication challenges, and repetitive or re-

strictive behavioral patterns. Symptoms typically emerge

before the age of three and can range from mild to severe.
In the United States, ASD affects 1 in 36 children, while
in Iran, its prevalence among school-aged children is es-

timated to be around 1.9%. Beyond behavioral and social
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characteristics, individuals with ASD often struggle with
cognitive deficits, including theory of mind (ToM) (the
ability to infer and understand the thoughts, beliefs, and
emotions of others). This deficiency impacts their abili-
ty to navigate social relationships effectively. Recent re-
search highlights the potential role of prospective memory
(the ability to remember to perform future tasks) in sup-
porting the ToM in children with ASD. Strengthening pro-
spective memory appears to enhance their understanding
of ’others’ perspectives and improve social communica-
tion. Despite this promising connection, studies exploring
these relationships are limited, creating a gap in effective
interventions for ASD. This study aims to compare the ef-
fectiveness of a researcher-designed prospective memory
intervention and the Waldum intervention program on the

ToM in children with high-functioning ASD.

Methods

This quasi-experimental study with a pre-test, post-test,
and 1-month follow-up design with a control group was
conducted on 45 children with high-functioning ASD in
Rasht, Iran, in 2023. The sampling was purposive, and
the children were assigned to three groups: The first
group received a researcher-designed prospective mem-
ory intervention (15 children), the second group received
the Waldum prospective memory intervention program
(15 children), and the control group (15 children). The
experimental groups received interventions for varying
durations, while the control group received none. The in-
terventions were carefully structured to address different
aspects of prospective memory and cognitive functions,
with sessions designed to enhance the ’children’s memory
retention and executive functions, as well as their ToM.
The inclusion criteria for the study included age group 6
to 12 years, clinical interview based on DSM-5-TR, ASD
domain assessment test, having verbal abilities and under-

standing of Persian language, normal 1Q, parental consent
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for the child to participate in the study, and the exclusion
criteria included 1) concurrent suffering from other severe
psychiatric disorders, 2) suffering from epilepsy, blind-
ness, deafness, and 3) inability to participate in more than
two sessions due to medical and non-medical reasons,
and using psychological services simultaneously. This ap-
proach aimed to ensure a homogenous group, minimizing
potential confounding variables. The research tools in-
cluded the computer-based ToM task developed by Sha-
may-Tsoory and Aharon-Peretz (2007). Additionally, the
researcher-designed prospective memory enhancement
protocols and the Waldum prospective memory interven-
tion program were used, both were tailored to the unique

needs of children with high-functioning ASD.

Results

The mean age and standard deviation of the participants
in the researcher-designed prospective memory enhance-
ment group were 10.13+£1.302 years; in the Waldum in-
tervention program group 9.67+1.447 years; in the con-
trol group 9.80+1.146 years. In the researcher-designed
prospective memory enhancement group, 46.7% were
taking medication; in the Waldum intervention program
group, 60%; in the control group; 53.3%. The mean age
and standard deviation of the mothers in the research-
er-designed prospective memory enhancement group
were 37.0745.650 years; in the Waldum intervention
program group, 35.47+5.502 years; in the control group,
40.37+4.408 years. The mean age and standard devia-
tion of the fathers in the researcher-designed prospective
memory enhancement group were 41.67+6.230 years; in
the Waldum intervention program group, 41.93+6.881
years; in the control group, 40.07+4.383 years. According
to the assumptions of a repeated-measures ANOVA, the
experimental groups showed an increase in ToM scores
at the post-test and follow-up stages compared to the pre-

test. In contrast, the control group showed no significant
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difference in scores. The effect of group and time, as well
as the interaction effect of time*group on the ToM score
(n2=0.357, P=0.001, F=11.641), was found to be signif-
icant at the 0.05 level. These findings indicate that the
implementation of independent variables has had a signif-
icant impact on the ToM, contributing to improved cog-
nitive and behavioral understanding. Both intervention
methods were continued until the follow-up phase. Addi-
tionally, a difference in effectiveness was found between
the two prospective memory enhancement methods, with

the first method having a greater impact on ToM.

Conclusion

The results of the present study indicated that both the
researcher-designed prospective memory enhancement
program and the Waldum model could be effective in im-
proving the ToM in children with high-functioning ASD.
However, the researcher-designed prospective memory en-
hancement program showed greater effectiveness. This pro-
gram was designed over 15 sessions. In addition to teaching
prospective memory strategies, it focused on strengthening
key cognitive skills, including attention, working memo-
ry, visual-spatial memory, and executive functions. These
processes contributed to enhancing the ’children’s abili-
ty to process complex information, predict behavior, and
understand ’others’ intentions, laying the foundation for
the ToM. Furthermore, the program’s holistic approach
addressed multiple cognitive domains, promoting overall
cognitive growth and emotional understanding. On the oth-
er hand, the Waldum model was also successful in enhanc-
ing prospective memory and transferring skills to real-life
situations. However, due to specific limitations in the diver-
sity and depth of the exercises, its effectiveness was lower
than that of the researcher-designed program. This study
had limitations, including the same researcher and therapist
roles, gender limitations, and a small sample size, so its re-

sults can only be generalized to boys with high-functioning

ASD. Therefore, it is recommended that the effectiveness
of these programs be further investigated at different levels

of the disorder and in long-term follow-ups.
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