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EXTENDED ABSTRACT

Introduction

Digital technologies have become an integral part of
modern life, shaping cognitive functioning, learning
processes, and behavioral patterns across different age
groups. While concerns have been raised regarding the
adverse effects of excessive screen use—such as reduced
attention span and impaired social functioning—an
expanding body of research highlights the potential
benefits of well-designed digital cognitive tools. Among
these tools, computerized cognitive training programs
based on neuroscientific principles have gained
significant attention for their capacity to strengthen
working memory, enhance attentional control, and
promote problem-solving skills. Digital cognitive games,
particularly those embedded within structured training
platforms, have shown promising effects across diverse
populations including children, adolescents, adults, and
older adults.

Working memory and selective attention represent
two core cognitive constructs essential for effective
learning, decision-making, and academic performance.
Working memory functions as a temporary storage
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system that maintains and manipulates information
during complex cognitive tasks, playing a central role in
reasoning, comprehension, and goal-directed behavior.
Selective attention enables individuals to focus on
relevant stimuli while inhibiting competing distractions,
thus facilitating efficient information processing in
cognitively  demanding environments. Empirical
evidence suggests a dynamic interaction between these
two constructs, such that increased working memory load
may disrupt selective attentional capacity, making
individuals more vulnerable to interference. Several
theoretical models conceptualize attention as either a
limited cognitive resource or a gating mechanism
responsible for the selective filtering of information.
Prior studies on digital cognitive training have yielded
mixed results. While some findings indicate significant
improvements in processing speed, visuospatial
attention, and recognition memory among older adults,
other studies report limited or inconsistent benefits for
working memory and executive control. Effectiveness
appears to vary based on individual differences, task
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design, motivation, training duration, and adherence to
the intervention. Evidence from populations with
learning difficulties shows that structured digital games
may produce meaningful improvements in visual
attention and working memory. However, meta-analyses
caution that the overall effect sizes of digital cognitive
training are generally small to moderate, and the long-
term persistence of these effects remains uncertain.

Lumosity, one of the most widely used commercial
cognitive training platforms, offers game-based tasks
targeting attention, flexibility, memory, processing
speed, and executive functioning. Research on Lumaosity
presents heterogeneous results: some studies report small
improvements in attention and memory performance
among older adults or individuals with cognitive
impairments, while others find minimal transfer effects
to real-world cognitive functioning. The efficacy of
Lumosity appears highly dependent on users’ baseline
abilities, engagement levels, task difficulty, and
consistency of training. Additionally, few studies have
examined the long-term maintenance of cognitive gains
after training discontinuation.

In Iran, a growing number of studies have examined
the role of computerized cognitive games in enhancing
cognitive performance across different populations.
Research on children with ADHD shows improvements
in working memory, selective attention, and cognitive
flexibility after engaging with game-based interventions.
Similar benefits have been reported for individuals with
intellectual disabilities and students with attention
difficulties. Nevertheless, research investigating the
cognitive effects of Lumosity among university
students—especially with a structured follow-up
design—remains scarce. This gap highlights the need for
context-specific studies focusing on young adults who
face increasing cognitive demands due to academic
pressures and modern digital environments.

Given the theoretical relevance of working memory
and selective attention in academic functioning, and the
ongoing debate surrounding the efficacy of digital
cognitive training tools, the present study aimed to
examine the effects of Lumosity cognitive games on
working memory and selective attention among
university students. A quasi-experimental pretest—
posttest design with a three-month follow-up assessment
was employed to evaluate both the immediate and
sustained effects of the intervention. This study
contributes to the literature by focusing on a university
population, using validated cognitive instruments, and
assessing the durability of training effects over time using
Iranian normative data.

Method

This applied study employed a quasi-experimental design
using a pretest—posttest structure with a three-month
follow-up and an active control group. The statistical
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population consisted of all students enrolled in the
Faculty of Education and Psychology at the University of
Shiraz during the 2023-2024 academic year, totaling
approximately 980 individuals across undergraduate,
master’s, and doctoral levels. Recruitment was conducted
via public announcements, student groups, and classroom
presentations. From 52 initial volunteers, 30 participants
who met the inclusion criteria were selected using
convenience sampling. Participants were then assigned
non-randomly to the experimental and control groups (15
in each), based on scheduling compatibility and
availability.

Inclusion criteria consisted of: age 18-30 years,
current enrollment at the University of Shiraz, no history
of neurological or psychological disorders affecting
cognition, no use of cognitive-enhancing medications,
informed consent to participate.

Exclusion criteria included: concurrent participation
in other cognitive training programs, failure to complete
at least 12 training sessions, absence from the posttest or
follow-up phases.

Working memory was assessed using the Letter—
Number Sequencing Test, a subtest of the Wechsler
Adult Intelligence Scale, which evaluates auditory
working memory, selective attention, and mental
manipulation. The test demonstrates established content
validity, convergent validity with other working memory
measures, internal consistency coefficients between .75
and .85, and test—retest reliability above .80.

Selective attention and cognitive flexibility were
measured using Trail Making Test Part B, a standardized
neuropsychological tool that assesses visual-motor
coordination, divided attention, and executive
functioning. The test possesses strong concurrent validity
(r = .60-.65) and high test-retest reliability (.80—-.90). In
this study, completion time served as the primary
dependent variable; for rare instances of errors, 20
seconds were added per error.

Participants in the experimental group used the
Lumosity program for 14 consecutive days, completing
three cognitive games per session targeting working
memory and attention. The control group received no
intervention. After the two-week period, all participants
completed the posttest assessments, followed by a three-
month follow-up assessment to evaluate the persistence
of training effects.

Data were analyzed using multivariate and univariate
analyses of covariance (MANCOVA and ANCOVA),
controlling for pretest scores. Statistical significance was
setatp <.05.

Results

Analysis revealed significant differences between the
experimental and control groups on both working
memory and selective attention outcomes after the
intervention. After adjusting for pretest scores,
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participants in the experimental group demonstrated
significantly higher working memory scores relative to
controls (p < .05). Enhanced performance on the Letter—
Number Sequencing Test indicates improvement in
auditory working memory, mental manipulation, and
attentional control among students who completed the
Lumosity training.

Similarly, a significant improvement was observed in
selective attention as measured by the Trail Making Test
Part B. The experimental group exhibited reduced
completion times compared to the control group,
indicating enhanced divided attention, cognitive
flexibility, and inhibitory control (p < .05). These
findings align with prior research demonstrating that
structured cognitive training may enhance executive
functioning and attentional mechanisms.

The follow-up analysis conducted three months later
revealed sustained effects, particularly in selective
attention. While working memory scores remained
higher than pretest levels, the magnitude of improvement
showed a slight reduction compared to immediate
posttest results. In contrast, improvements in selective
attention demonstrated greater durability, suggesting that
attentional gains acquired through digital cognitive
training may persist longer than short-term working
memory benefits. Overall, the follow-up phase confirmed
that at least part of the cognitive gains induced by
Lumosity training remained stable over time.

Discussion

The present study examined the effects of a two-week
Lumosity cognitive training program on working
memory and selective attention among university
students. The findings provide empirical support for the
potential of digital cognitive games to enhance cognitive
functioning in young adults. Consistent with previous
research, improvements observed in working memory
and selective attention suggest that interactive, game-
based cognitive exercises can activate and strengthen
neural circuits associated with executive functioning,
mental manipulation, and attentional control.

Regarding working ~memory, the observed
improvements align with studies reporting short-term
enhancement following digital cognitive training.
However, consistent with meta-analytic findings, the
decline in effect magnitude at follow-up suggests that
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working memory gains may require continuous or
periodic training to be maintained over time. This
highlights the transient nature of certain cognitive
benefits and underscores the importance of sustained
engagement for long-term cognitive improvement.

In  contrast, selective attention improvements
demonstrated greater stability across the follow-up
period. This pattern aligns with research suggesting that
attentional networks may exhibit more durable plasticity
in response to training. Enhanced flexibility and
attentional control may also reflect cumulative benefits
of repeated task switching and inhibitory processes
inherent in the Lumosity games.

The study offers several practical implications. For
university students experiencing high academic
demands, cognitive training may serve as a
complementary strategy for improving cognitive
readiness, concentration, and learning efficiency.
Educational designers and higher-education
policymakers may consider integrating structured digital
cognitive training into student support programs,
academic preparation courses, or cognitive skills
workshops.  Additionally, cognitive rehabilitation
specialists may find the results relevant for designing
short-term interventions targeting attentional control and
working memory among young adults.

The study also contributes methodologically by
incorporating a follow-up phase and using validated
neuropsychological measures within an Iranian context.
Nevertheless, limitations such as small sample size, non-
random assignment, brief intervention duration, and
reliance on self-motivation during training may restrict
generalizability. Future research should explore longer
intervention periods, larger randomized samples, and
neurophysiological correlates (e.g., EEG, functional
connectivity) to deepen understanding of the mechanisms
underlying cognitive change.

In conclusion, the findings suggest that digital
cognitive games such as Lumosity can serve as an
effective and accessible tool for enhancing working
memory and selective attention in university students.
While working memory improvements may gradually
diminish without continued practice, attentional gains
appear more stable, highlighting the potential utility of
digital cognitive training in educational and cognitive
enhancement settings.

cognitive games, attention, working memory, digital cognitive technologies, Lumosity
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