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Abstract

The purpose of the present study was to investigate the effect of type and time of
emotional induction and night sleep on consolidation and reconsolidation mechanisms of
motor memory. Sixty students were selected based on the inclusion criteria and then
randomly divided into control group and four experimental groups: Unpleasant emotional
induction before and after retrieval and Pleasant emotional induction before and after
retrieval. The study had one acquisition phase and four phases of retrieval. Acquisition
was made on the first day, the second and third retrieval on the second day, and the fourth
retrieval on the third day. For emotional induction, participants in the experimental groups
received few pieces of film and picture. Acquisition was made on the first day at 9:00 am
and immediately after the first retrieval (Trainl), the second and third retrieval (Train2
and Train3) at 12:00 pm and 16:00 pm on the second day, and the fourth retrieval (Train4)
at 12:00 pm on the third day were done. Moreover, participants in the second and third
groups received, respectively, (before and after T2) a three-minute film and a few pictures
containing scenes of fights and injuries at the sports fields, as well as participants in the
fourth and fifth groups watched a three-minute film and a few pictures including scenes
of the win at the sports fields. The results showed that in the control group, offline periods
from block 6 of acquisition to fourth retrieval (T4) caused consolidation and reinforcement
of motor memory (p < 0.05). Emotional induction at different training intervals and after
night sleep improves the consolidation and reconsolidation of motor memory and this
advantage is in favor of the unpleasant emotional induction group (p < 0.05). It is
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suggested that the learner benefit from sleep and favorable emotional stimuli while
learning.

Key words: Emotional Induction, Off-Line Period, Stabilization, Motor Memory
Enhancement

Extended Abstract

Background and Purpose

Motor memory includes all motor functions in all forms, from skeletal motors to
language motors, which are learned through practice and experience. The
formation and persistence of motor memory depends on the interconnected
memory processes of encryption, consolidation, retrieval, and reconsolidation.
Studies have shown that retrieval can restore memory from a stable state to an
unstable state, and when memory becomes unstable, it becomes impaired by
manipulation and needs to be rebuilt. One of the influential factors in the
consolidation of the learner’s memory is the emotional states. Research has shown
that memory for emotional events has a greater advantage than memory for neutral
events.

Another factor influencing the learning process is the quality of the learner's sleep.
Research has shown that reducing sleep quality affects cognitive and motor
function and causes factors such as reducing simple and selective reaction time,
reducing alertness and sustained attention, and reducing motivation. Therefore,
considering the above and the importance of role of memory in remembering
motor tasks, and considering that researchers and educators are constantly looking
for the best educational methods to improve individuals’ performance, and since
students are one of groups that are constantly involved in the learning process,
this study aimed to examine the effect of night sleep on consolidation and
reconsolidation of motor memory, which are part of post-learning processes in
students, and to ask whether the type and timing of emotional induction and night
sleep are effective in consolidation and reconsolidation of motor memory or not.

Materials and Methods

The method of the present study was applied and quasi-experimental with one
control group and four experimental groups. The subjects of the study included
60 female students aged 18 to 25 years who were selected voluntarily and after
obtaining the necessary criteria through a questionnaire. Participants were then
randomly divided into five groups; one control group and four experimental
groups (12 individuals in each group). The research had one stage of acquisition
and four stages of retrieval Acquisition was performed on the first day, the second
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and third retrievals on the second day and the fourth retrieval on the third day. In
order to induce emotion, the subjects of the experimental groups were presented
with several pieces of video and photos

Findings

The results showed that in the control group, relaxation intervals from the sixth
block of the acquisition stage to the fourth retrieval were followed by
reinforcement and improvement of motor memory (p = 0.013). Emotional
induction at rest intervals, especially after a good night sleep, improved the
consolidation and reconsolidation of motor memory, and this improvement was
in favor of the unpleasant emotional induction group (p = 0.008). The results of
within-group analysis of variance with repeated measures showed that the mean
reaction time in the sixth block compared to the first block decreased in all groups.
Then, a within-group analysis of variance with repeated measures on the
measurement factor was used to determine the effect of each training group. Due
to the lack of significance of Mauchly’s Sphericity test in the negative emotion
group after the retrieval (P = 0.053), the positive emotion group after the retrieval
(P = 0.589), the control group (P = 0.333), the negative emotion group before
retrieval, (P = 0.053) and positive emotion group before retrieval (P = 0.425),
indicators (F) related to Sphericity Assumed Effect were reported. Findings
related to within-group analysis of variance test with repeated measures showed
that unpleasant and pleasant post-retrieval emotion and different exercise intervals
have an effect on motor memory consolidation and consolidation processes in the
negative post- retrieval emotion group (= 0.333). 12,001 =sig, F = 5.49), negative
emotion group before retrieval (0a263 =12,008 =sig, F = 3.91), positive emotions
group before retrieval (308/30) 0 = 112,002 = sig, F = 4.90) and control (196 =
0.192 = sig = 0.02, F = 2.68). Other results showed that this effect was not
significant in the group of positive emotions after the retrieval (sig = 0.579 n =
0.062, F = 0.726). After examining the differences within- groups, the differences
between the groups in each of the experimental stages were examined. For this
study, one-way analysis of variance was used. The findings showed that in T4
stage (sig = 0.203 = 0.213 = sig, F = 3.54.4), there was a significant difference
between the groups, while in other stages of measurement, this difference was not
significant (p <0.05). Moreover, the results of Tukey test in T4 stage showed that
there was a significant difference between the negative emotion groups after the
retrieval and the control group (p <0.05). No significant difference was observed
in other groups (p <0.05).
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Discussion and Conclusion

The present study aimed to investigate the effect of type and timing of emotional
induction and sleep at night on consolidation and reconsolidation of motor
memory. The results of within-group analysis of variance with repeated measures
showed that the mean reaction time in the sixth block compared to the first block
decreased in all groups. Stadler and French (1998) argue that learning occurs when
the reaction time in the final effort is reduced compared to the initial effort. The
results also indicated that there was a significant difference between the mean
reaction time in the experimental groups compared to the control group, and the
emotional induction groups performed better than the control group. McGuff
(2000) believes that emotional stimuli in both positive or negative emotional
stimuli cause adrenal production and release of stress hormones, which play a role
in improving memory. Besides, the negative emotional induction group before
and after the memory test had better results in consolidation and reconsolidation
of memory than the positive emotional induction group before and after the
memory test. According to the active stabilization system hypothesis, new
information is first encoded in the hippocampus and neocortex and then gradually
converted into hippocampal-independent neocortex memory.Many of these
transmissions are thought to occur during sleep with latent neural reactivation.
Consistent with this view, neuronal activation has been reported during sleep.
Therefore, the quality of night sleep will play an important role in stabilizing
memory and its function. These results are in line with those of Christova et al.
(2018), concluding that sleep can improve and stabilize predictive and procedural
memory cues. Also, in line with the results of Thymosi et al. (2018) who showed
that enjoying a good night sleep improves and reconsolidates motor memory.
Since the results of the study revealed that night sleep improves the consolidation
and reconsolidation of motor memory, so the learner should benefit from optimal
sleep while learning, and also considering that the induction of pleasant and
unpleasant emotion before and after learning can improve the function of motor
memory by affecting memory, the excitement of failure during the acquisition
phase significantly increases the consolidation of learning-related memory, which
in turn strengthens motor memory.
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1. Positive and Negative Affects Scales (PANAS)
2. Watson

3. Pittsburgh Sleep Quality Index (PSQI)

4. Boisei
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Table 1- Method of research performance

(First Day) gl 33, (Second Day) s 33, a3 355
Third )
(Day
0:00-11:00 | 12:00 11:00 | 12:00 13:00 | 14:00-16:00 12:00
Ly T1 _ T2 _ T3 T4
(acquisition)
LS Tl e ol T2 _ T3 T4
(acquisition) (Positive Induction)
Ly T1 _ T2 ENCH | T3 T4
(acquisition) (Positive Induction)
Ly T1 e gl T2 _ T3 T4
(acquisition) (Negative Induction)
sl T1 _ T2 e slal T3 T4
(acquisition) (Negative Induction)
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Table 2- findings related to the intergroup analysis of variance test in each of
the measuremant steps in the groups
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Y o ghe ks oeSilae el E oo Jolp
¥l s9e sl F 1 gm0 ! 1 gm0 5031l
Squared Th The 97 Dear 9 S5
¢ Average egree Total Measurement
eta significance  value squares of squares ste
level of F q Freedom °d P
ERS J
0.063 0.453 0.930 13688.39 4 54753.56 i S
block 6
0.114 0.147 1.774 27906.85 4 111627.43  T1 Jol pries
0.047 0.607 0.683 14062.05 4 56248.23 T2 pgs s
0.106 0.181 1.625 37872.77 4 151491.10 T3 psw iisS
0.203 0.013 3.494 77209.26 4 308837.06 T4 s kz issS
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