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Abstract

Objectives: This study aimed to investigate the effect of
gender, the number of practice efforts, and half-day naps on
the consolidation/interference of spatial memory of the mental
rotation task.

Methods & Materials: 20 male students and 21 female
students were selected from Kharazmi and Alzahra Universities,
in Tehran, Iran, based on inclusion criteria and divided into four
groups of stabilization-based consolidation. Data were
collected using the mental rotation inventory, dart standard
board, Edinburgh handedness Questionnaire, Petersburg sleep
quality index, and Goldberg mental health questionnaire. The
evaluation was performed in the pre-test, acquisition sessions,
retention test before and after half-day naps.

Results: The results of mixed ANOVA with repeated measures
showed that the main effect of training efforts was significant
(P<0.05). Numerous ptactice efforts have a greater effect on
improving performance in girls and boys than low practice
efforts. The main effect of the evaluation phases was significant
(P<0.05). Subjects performed better in the acquisition test than
in the retention test before the half-day nap and in performing
the retention test after the half-day nap than the pre-test and
acquisition test. The main effect of gender and interactive
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effects on consolidation of spatial memory function were not

significant (P<0.05).

Conclusions: According to the findings of the present research,
to further memory consolidation, more practice efforts and
half-daily naps are recommended to coaches and trainers.

Extended Abstract

Background and Purpose
Mental rotation (MR) is a mental
operation during which a mental
image is rotated around some axis
in three-dimensional space
(Shepard & Metzler, 1971). In
typical Shepard—Metzler MR
paradigm, participants are asked to
compare pairs of objects rotated in
3D space relative to one another,
and to determine whether they are
similar or mirror images. This MR
task usually generates an extremely
robust set of behavioral findings,
with the time taken to respond to
each stimulus pair increasing with
the angle of rotation between them
(Carballis & MclLaren, 1982).
Likewise, MR is a visuospatial task
which gives rise to robust gender-
based differences in performance,
with men usually outperforming
women (Guillot et al., 2007).
Researchers believe that different
factors such as sleep at night, nap
and gender can affect the
performance of mental rotation
and consolidate working memory
(Guillot et al., 2007). Therefore, the
aim of the present study was to
investigate the effect of gender,

number of practice efforts and half-
day nap on the consolidation /
interference of spatial memory with
the task of mental rotation.

Materials and Methods

The present study is a quasi-
experimental study with pre-test
post-test design. The statistical
sample of the present study
included 41 participants, 21 females
and 20 males ranging in age from 18
to 40 years who were selected
voluntarily from the students of Al-
Zahra and Kharazmi Universities
according to the inclusion criteria.
Inclusion criteria consisted of right-
handed items (Edinburgh
Superiority Questionnaire), having
normal vision, complete physical-
mental health, and adequate sleep
quality (between 7 and 9 hours).
Individuals should be accustomed
to snoozing or napping every day
(Debarno et al., 2013). After
selecting the subjects based on the
inclusion criteria, participants were
randomly divided into four
experimental groups: women with
high practice effort, men with high
practice effort, women with low
practice effort, and men with low
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practice effort. Mental Rotation
Test (MRT), standard dartboard,

Edinburgh Superiority
Questionnaire, Petersburg Sleep
Quality and Goldberg Mental

Health were used to collect data
(Debarno et al., 2013). Evaluation
was performed in the stages of pre-
test, acquisition session, retention
test before and after a nap. Men
and women in low-effort training
groups consisted of six 12-attempt
training blocks, while men and
women in high-effort training
groups consisted of 12 12-block
training sessions of the mental
rotation test. They were the same
but different from the practice of
the acquisition session. The data of
this study were statistically
analyzed at descriptive and
inferential levels using  SPSS
software version 18. Descriptive
statistics provided information
about the mean and standard
deviation of research variables. To
evaluate the normality of the data
from Shapiro-Wilk statistical test, to
check the homogeneity of variances
from Mokhli test, and to analyze the
data, the mixed analysis of variance
(last training block, memorization
blocks before and after a nap) 3 x
(male and female) 2 x (practice with
low and high effort) 2 was used.

Findings
The results of mixed ANOVA with
repeated measures showed that

the main effect of training efforts
was significant (P <0.05). Excessive
practice effort has a greater effect
on improving performance in girls
and boys than brief practice (M =
9.3). The main effect of the
evaluation stage was significant
(P<0.05). Subjects performed better
in the acquisition test than in the
retention test before the half-day
nap and in performing the retention
test after the half-day nap than the
pre-test and acquisition test. The
interactive effect of evaluation was
not significant in gender (p > 0.05).
Comparison of means showed that
the group of boys had the best
performance in the retention test
after the nap (M = 10) and the group
of girls had the weakest
performance in the retention test
before the nap (M = 7.46). The
interactive effect of evaluation was
not significant in practice (p > 0.05).
Comparison of means showed that
the practice group with high efforts
had the best performance in the
retention test after (M= 10.10) the
nap and the practice group with the
least effort had the weakest
performance in the retention test
before the nap (M =7.06). The main
effect of gender and interactive
effect on consolidation of spatial
memory task and interactive effect
of evaluation on practice in sex
were not significant (p > 0.05).
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Conclusion

This study aimed to investigate the
effect of gender, the number of
practice efforts, and half-day naps
on the consolidation/interference
of spatial memory of the mental
rotation task. According to the
results, it can be acknowledged that
in different stages of practice, half a
day nap was not significantly
different between consolidating
spatial memory in girls and boys,
but the amount of practice is
effective. On the other hand, it can
be stated that subsequent
experiences can affect the skill
consolidation process in the
direction of interference and not
facilitation, but instead, more
training efforts and half-nap could
neutralize this interference effect
and help facilitate the process of
memory consolidation.

Article Message

Since MR is known to involve motor
processes, the present data might
contribute to schedule relevant
mental practice interventions for
fruitful applications in rehabilitation
and motor learning processes.
Considering that in the present
study, a nap has a positive effect on
memory consolidation, educators
and physical education activists in
order to learn better can place
more emphasis on benefiting from

a nap to student

performance.
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Table 1- Mean and standard deviation of experimental groups with low and
high efforts
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Table 2- Results of intragroup and intergroup analysis of variance
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Figure 1- mean of spatial memory based on gender in evaluation stages
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