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Abstract
Purpose: The aim of this study is to determine effects of changing attention and context in a wake
offline processing period on visual long — term memory.
Methods: his study was applied in terms of its purpose using a quasi-experimental approach. Thirty-
six students were randomly divided into 3 groups (attention intervention group, context change
intervention group, and non-intervention group), with 12 persons in each group. Retention tests
were administered at intervals of 30 minutes and 24 hours. The data were collected using the Chart
Snellen, St. Mary's Sleep Questionnaire, Sternberg Working Memory Test, and Attention Network
Test.
Results: The results of analysis of variance showed that all three groups, in the second practice block,
had better performance compared to the first block, meaning that the acquisition of skills occurred
in all three groups. Subjects in the non-intervention group on the 30-minute retention test had better
performance than subjects in the attention and context intervention groups (P< 0.05). Subjects in all
three groups after 24 hours had better performance compared to the acquisition stage and the
30-minute retention test (P < 0.05).
Conclusion: Sleeping and comfort training improve long-term visual memory performance. Context
and attention interventions can impair memory consolidation.
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Extended Abstract
Background and Purpose

Learning is a fundamental aspect of human
behavior. It allows us to improve our
performance over time in various activities.
However, it is unclear whether similar
mechanisms in memory underlie other basic
Sensory processes.

Memory is a mental activity that helps us
preserve states of consciousness such as
pleasures, desires, feelings, and everything
that occurs in the surrounding environment. It
allows us to recall these states accurately.
Attention and memory are interdependent.
Memory has a limited capacity, and attention
determines what gets encoded. Throughout
history, attention has been categorized in
various ways. One theory divides the attention
system into three independent networks:
alerting, orienting, and executive control.

Divided attention during encoding can prevent
conscious memory formation, while its role in
unconscious memory formation is more
complex. Memory consolidation is a series of
processes that occur after memory
formation, transforming it from a short-term
to a long-term state. Experts in cognitive
science believe that memory is initially weak
and vulnerable, requiring consolidation
processes for stability and permanence. This
process occurs during rest and training phases,
strengthening memory representations and
improving performance between training
sessions or helping resist interfering factors.
The research results of Helfrick, Lander et al.
(2021) showed that memory consolidation
occurs during sleep (16). Achieving an
appropriate practice break stage is always
important in creating learning and memory
consolidation, as it is one of the key factors in
education. The important question raised is
how attention can improve memory.

Research suggests that paying attention helps
improve memory encoding, but the specifics
of how this process occurs remain unknown.

Future research should aim to answer this
guestion. By understanding how attention and
context impact memory and learning,
educators can apply different principles to
design practice experiences that enhance
recall.

Materials and Methods

This study was conducted using a quasi-
experimental approach with a pre-test, post-
test design, and a control group. Thirty-
six students from Alzahra University were
randomly  divided into 3  groups
(attention intervention group, context
change intervention  group, and  non-
intervention group), each consisting of 12
individuals. Inclusion criteria included
participants who had not previously performed
the activities presented in the study, right-
handedness, and no visual problems.
Retention tests were conducted at 30 minutes
and 24 hours. Data were collected using the
Chart Snellen, St Mary's Sleep Questionnaire,
Sternberg  Working Memory Test, and
Attention Network Test. Data analysis was
performed using two-factor analysis of
variance and pairwise comparison tests in
SPSS version 23 software, with a significance
level set at 0.05.

Results

The results of the analysis of variance showed
that all three groups in the second practice
block had better performance compared to the
first block, indicating that skill acquisition
occurred in all three groups. Subjects in the
non-intervention group performed better on
the 30-minute retention test compared to
subjects in the attention and context
intervention groups (P<0.05).  Additionally,
all three groups showed better performance
after 24 hours compared to the acquisition
stage and the 30-minute retention test (P<
0.05). The non-intervention group exhibited
the best performance among the three groups.
Most research findings suggest that contextual
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interference can enhance motor memory
consolidation, and the more meaningful the
stimuli, the better they are remembered. In
conclusion, based on the findings of this
research, it can be inferred that sleep
and light training improve visual long-term
memory performance. Explicit memory is also
consolidated and enhanced during periods of
light training and rest. Among the three groups
mentioned, the group without intervention
demonstrated the best performance. The
primary reason for the improvement in this
group's performance can be attributed
to promotion-based consolidation.
In the present study, subjects who did not
receive any intervention performed better on
the 30-minute memory test compared to
subjects who received context intervention
and ANT. There was no significant difference
between the last block of acquisition and the
immediate test for the attention change group
and the context change group. However, for
the group without intervention, the percentage
of correct answers after the 30-minute memory
test was better than that in the last block of
acquisition, which contradicts Elmore et al.'s
research findings. Possible reasons for this
discrepancy in the findings include differences
in environmental and training conditions, as
well as mental fatigue among the subjects. It
can be concluded that consolidation in the
group that did not receive any intervention
occurred after 30 minutes. Significant
differences were observed between all three
groups during the acquisition stage and the 24-
hour retention stage. Comparison of the
averages revealed that the performance of all
three groups (attention intervention
group, context  change intervention group,
and non-intervention group) was better on the
24-hour memory test than during the
acquisition phase. The improvement in
performance of the group that took the
memory test after a 24-hour interval and had a
night's sleep can be attributed to consolidation
theory. There is ample evidence to suggest that
night sleep improves memory and learning by
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enhancing the neurochemical communication
between brain cells. Research indicates that
attention can influence memory
representations, with strong interactions
between visual working memory and visual
attention. The encoding of information in
visual working memory is impacted by visual
attention, and visual attention plays a crucial
role in the selective retention of information in
visual working memory.  Most  research
findings support the idea that contextual
interference can enhance the consolidation of
motor memory, and that the more meaningful
stimuli are, the better they are remembered.

Conclusion

As observed, there is a significant difference
among all three groups in the acquisition stage
and  the 24-hour  retention stage.  The
comparison of the averages showed the
performance  of all three  groups
(attention intervention group, context change
intervention  group, and non-intervention
group) on the  24-hour retention test.
Performance was better after 24 hours than in
the acquisition phase. The performance
increase in the group taking the memory test
after a 24-hour interval and having a night's
sleep can be justified by consolidation theory.
The theory of information consolidation is
based on cognitive research, suggesting that
humans need sleep to process acquired
information. Sleep not only processes
information but also prepares the brain for the
next day. The findings of this study align with
results showing that improvement and
progress in performance occur not just during
training sessions, but also after learning and
during rest periods. Memory related to learned
skills improves and consolidates without
practice.

In this study, subjects without intervention
performed better on the 30-minute memory
test compared to those who
received context intervention and ANT. There
was no significant difference between the last
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block of acquisition and the immediate test for
the attention and context change groups.
However, the group without intervention had
a higher percentage of correct answers after
the 30-minute memory test than in the last
block of acquisition. Consolidation in the
intervention-free group occurred after 30
minutes.

Albogenen and colleagues found that simple
rest or quiet wakefulness, without engaging in
goal-oriented tasks, facilitates memory
consolidation and  offline  processing,
particularly for declarative memory. This
strengthens horizontal cortical connections
and hippocampal-cortical traces.

These findings contradict the research of
Elmore et al. Possible reasons for the
discrepancy include different environmental
and training conditions, as well as mental
fatigue among subjects.
There is ample evidence that night sleep
improves memory and learning by
enhancing neurochemical communication
between brain cells. Attention can influence
memory  representations,  with  strong
interactions between visual working memory
and visual attention. Contextual interference
can enhance motor memory consolidation,
with more meaningful stimuli being better
remembered.
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