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Abstract

In this research, the aim is to determine the effect of piano education on visual memory. One of the quantitative
research methods, experimental research design, was used in the study, and the study group was determined with
the purposive sampling method. The short-term visual memory of the students aged from 8 to 12 (experimental
n=36, control n=42) in the study group was measured with the Benton Visual Retention Test F Form. To determine
the effect of the practice for the experimental and control groups, t-tests and two-way analysis of variance
(mixed-design ANOVA) were performed for the pretest and posttest. The short-term visual retention test pre-test
and post-test results of the experimental group students who took private piano lessons and the control group
students who did not take piano lessons were analyzed regarding their age, and it was determined that the
short-term visual memory of the experimental group students was better than the control group. The research is
considered significant, as it will contribute to the disciplines dealing with child development, piano teachers and
other researchers working on this subject.
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1. Introduction

At the end of the 19th century, musicians made an effort to play the works by heart to reveal the aesthetic norms
while displaying their performance skills in front of the public. This was effective in their development of a good
musical memory. Memory refers to the processes of remembering, preserving and reproducing the life experiences
of individuals. It is known that the functions of memory are ‘encoding’, ‘storage’, ‘retrieval’ and ‘forgetting’.
Musical memory is an important part of musical abilities and refers to memorizing a musical work, preserving it
permanently and reproducing it most accurately even after a long time. Musical memory begins with ‘recognition’
and is shaped by ‘experience’ (Efimova, 2017).

Transmitting information to nerve cells in the brain is ‘learning’, retrieving the information from where it is located
is ‘remembering’, and memory is acknowledged as a necessary element for storing and retrieving information,
which is learning and remembering (Engin, Calapoglu, & Giirbiizoglu, 2008).

Memory consists of four different subcomponents: sensory/perceptive memory, short-term memory, working
memory and long-term memory (Tiirkoglu, Cetin, Tanir, & Karatoprak, 2019), each of which has a different
neurological function and structure. These subcomponents are described below.

1)  Sensory/Perceptive Memory: 1t is the first cognitive level of memory, where information is perceived by our
sense organs. It is limited to very short-term capacity, such as milliseconds, and performs as a kind of filter
(Giil, 2006). It is by means of sensory memory that people instantly identify everything they see, hear, taste,
smell and touch.

2)  Short-Term Memory: Short-term memory is defined as ‘the consequences of initial learning’ (Giil, 2006). Its
capacity is very limited and it is used to store the information in mind in such a short time that can be
measured in seconds.

3) Working Memory: It has a limited capacity and can temporarily encode and store stimuli and information in
the process of performing cognitive functions and transforming them into action during daily lives (Tiirkoglu
etal., 2019).

4)  Long-Term Memory: It quickly stores information about the world. The information stored in this memory
affects the perception of the world and what information will be paid attention to in the environment.
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Long-term memory, whose capacity is not yet fully known, gets stronger with ‘repetition’ (Engin, Calapoglu,
& Giirbiizoglu, 2008).

The supporting effect of music on the development of memory is known. According to Sacks (as cited in Yesil,
2014) music, with its evocative power and being a means of expression, assists the ability to organize, to follow
complex sequences, and to keep large amounts of information in mind.

The process of memorizing a musical piece sets the relevant memory types in motion. It is known that a good
musical memory, which is one of the basic elements of instrument training, is an indispensable part of the
education process. Each individual’s musical memory is unique to that person (Davidova, 2017) and the
development of musical memory can be achieved as a result of intense performance repetitions (Efimova, 2017;
Nechaeva, 2018). It is known that musical memory has a very complex structure and includes different types of
memory. In this context, the types of memory used in learning music and playing instruments have been diversified
and named by many scientists.

According to Haydon (1996), auditory memory, visual memory, kinesthetic memory and theoretical memory,
which include mental processes such as memorization, are used in learning music and playing instruments. While
Nechaeva (2018) states that musical memory types are visual, auditory, motor-muscular and logical memory,
Davidova (2017) expresses that musical memory types are auditory, verbal, motor-muscular, visual, emotional and
figurative (descriptive) memory. In contrast to Davidova (2017), Chaffin, Logan, Begosh, Cross, and Thaut (2009)
define memory types related to musical performance as auditory, motor, visual, emotional, as well as structural and
linguistic memory. Kutadgobilik (2019) states that there are four components in the memorization process: visual
(photographic), auditory (acoustic), motor (kinetic/fingers) and analytic (intellectual) memory.

Kutadgobilik (2019), Highben and Palmer (2004) state that the use of every memory type would provide a
permanent and safe memorization skill. Likewise, Nechaeva (2018) emphasizes that the more memory types
children use in the piano learning process, the more successful they will become. As for Giin Duru and Kose
(2016) memorizing a piece by analyzing it from various aspects such as ear memorization, eye memorization,
hand-arm movement memorization (kinesthetic) for permanent memorization in the music training process is
1mportant.

It can be seen above that various researchers have different classifications of memory types. The types of memory
used while playing an instrument are discussed in a general framework and explained below as auditory, visual,
kinesthetic and theoretical memory.

1)  Auditory memory: Auditory memory develops by listening in the course of learning. Hearing is an
indispensable part of instrument training. According to Davidova (2017), as auditory memory is one of the
first steps of musical memory, regardless of the development of other memory types, it should be developed
immediately and continued at all stages of piano training. As well as auditory memory is a memory that is
developed quickly and constantly used by those who are especially talented in music; it often works as
naturally as breathing in the act of playing.

The auditory memory of musicians has almost always been considered superior in studies asserting the effect
of music training or instrument training. Hallam, Cross and Thaut (2011) state that the research shows that
musicians’ phonological perceptions also improve with the development of their auditory memory, and it
provides advantages such as learning a foreign language, keeping the heard words in mind, and listening
skills.

2)  Kinesthetic memory (Muscle Memory, Motor Memory): It is known that reading music and playing an
instrument is a very complex physical-cerebral motor task that requires years of practice (Cuhadar, 2017).
Instrument training requires physical work with the instrument. For the whole body to work in coordination,
deliberate muscle-building exercises are performed. Over time, memory develops in the used muscles. Finger
memory is one of the most widely known types. The feeling of the fingers touching the keys is improved by
training them according to assigned finger numbers. Kinesthetic memory is the system that records the
physical sensations while playing a piece (Eroglu, 2010; Ozer, 2020). Even though this memory is obtained
as a result of the repeated study, it is known as the most dangerous memory type. This is because motor skills
alone cannot be relied upon in situations such as momentary distraction, anxiety, and stress during the
performance. According to Ozer (2020), kinesthetic memory alone is not sufficient in memorization studies.
The motor center of the brain cannot decide whether the learned movement is right or wrong, it only records
and ensures that the movement takes place.

3)  Theoretical Memory (Conceptual Memory): According to Uzunoglu (2006), memorizing a piece requires
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paying attention to features such as harmonic structure, formal structure, thythm patterns, note formation,
hand-arm and finger movements and breathing places. Since theoretical memory includes knowledge of
theory and form, it is generally more developed in students who study music professionally. In that, the
development of this memory can happen as a result of a higher level of education.

In his research on learning, German psychologist Ebbinghaus reveals that 75% and more of what is learned is
forgotten within a week, 66% within a day, and 54% within an hour (cited in Uzunoglu, 2006). The effect of
the forgetting factor can be reduced by conscious repetition, and from this point of view, theoretical memory
is considered the best way to keep something in mind.

4)  Visual Memory: Along with the sense of sight, the concept of visual perception steps in at the point of
perceiving and making sense of what one sees, while the concept of visual memory enters at the point of
storing meaningful data in the brain for later use. Visual perception and visual memory integrate with
cognitive processes, in other words, ‘thinking’ (Korkutal, 2010).

Visual memory is a perceptual ability allowing visual images to remain in memory even when they leave the field
of vision and are invisible. According to Nechaeva (2018), 80% of people use their visual memory while learning.
Visual memory, which is generally defined as the ability to remember a picture, is divided into three basic
subsystems as iconic memory, long-term visual memory, and short-term visual memory. Short-term visual
memory, which is the subject of the research, is a limited type of memory with a capacity of three to four objects
for simple stimuli, and one or two objects for complex stimuli (Aydin, 2017).

In piano training, students are given theoretical and practical musical notation training, and playing starts by
reading the notes first. While playing the piano, the students need to visualize the places of the notes on the staff
and keyboard in their minds without any help. Reading and playing the notes fluently is possible by memorizing
the notes and quickly recognizing them. It is thought that visual memory is extremely effective in musical notation
and using the keyboard, providing the perception of the notes’ places on the staff and the keyboard mapping.

The development of visual memory makes it easier to overcome difficulties in the process of playing. As a matter
of fact, 6-week memorization techniques training was given to the second-grade students at a music department in
the study of Yiicetoker (2016) on Visual Memory-Based Techniques in Piano Education. In the pre-test, there was
no difference between the experimental and control group students, but the students with good visual learning
became more successful at the end of the process.

The use of two different clefs (treble clef and bass clef) especially in playing the piano requires more concentration
on visual stimuli. There is a monophonic melodic structure in instruments that require the use of a single clef. As it
will be relatively easier to follow the melody and other visual stimuli in these instruments, it is believed that
auditory and visual memory has less difficulty compared to playing the piano. As a matter of fact, in a study
conducted by Rickard, Vasquez, Murphy, Gill, and Toukhsati (2010) where 142 children studying in 9 state
primary schools participated, the experimental group students were given one hour of intensive strings instruments
training (violin and viola) a week in addition to the usual music lessons, while the control group only attended
music lessons. At the beginning of the study, necessary tests were performed to determine verbal memory, visual
memory and visual perception. At the end of the first and second years, the same tests were performed, the results
were recorded and both groups were compared. Ultimately, while no significant difference was found in the visual
memory test, it was determined that the experimental group results were higher in the visual perception test.

It is known that playing the piano requires a cognitive process almost as if playing two instruments. The different
notes of two clefs, thythm patterns, nuances and harmonic structures force the performer to focus constantly. The
strengthening of memory also reinforces the piano performance by improving the ability to sightread (reading and
analyzing the notes of a musical work that has not been played before). However, it is thought that the development
of individuals who receive professional instrument training is different from those who receive private instrument
lessons. Students studying at a conservatory also take courses such as ear training, theory, solfeggio, voice training,
music history, as well as piano training. As a requirement of education, they often attend concerts and exams.
Whereas considering the courses taken by the students who receive professional music education, it is thought that
the students who take the private piano lessons usually receive an education based on playing an instrument only,
and these students have more limited musical literacy because of this situation. Therefore, it is considered that the
musical memories of the students who receive private piano lessons will develop in a long time compared to the
students who receive professional music education. Hence, Chaffin, Imreh, and Crafword (2005) draw attention to
the impact of piano performances of novice and expert musicians on memory in their research. It has been
observed that inexperienced musicians focus more on auditory and motor skills while learning or memorizing a
piece, while expert musicians refer to more detailed and comprehensive cognitive mind maps. This situation
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reveals that individuals who receive private music lessons create more limited memory maps than those who
receive professional music education. In the literature, research on the effects of other areas such as chess
education (Aydin, 2017), movement education (Yurdakul, Camliyer, Camliyer, Karabulut, & Soytiirk, 2012),
digital storytelling (Cirali, 2014), painting education (Korkutal, 2010) on visual memory have been determined
and the effect of visual memory on reading music notation and using the keyboard has been a matter of curiosity. In
the research, the relationship between playing the piano and visual memory, which enables the perception of the
places of the notes on the staff and the map of the keyboard, has been investigated and the research has been
formed to reveal the relationship in question in children who received a private piano lesson.

1.1 Aim of the Research

In the research, it is aimed to determine the effect of piano education on visual memory and the answers to the
following questions were tried to be sought.

1) What are the short-term visual memory pre-test results of the experimental group students who took private
piano lessons and the control group students who did not take piano lessons considering their age?

2) What are the short-term visual memory post-test results of the experimental group students who received
private piano lessons and the control group students who did not take piano lessons considering their age?

3) Is there a significant difference in the short-term visual memory test results of the experimental and control
group students?

1.2 The Importance of the Study

Contemporary science supports knowledge sharing by stretching the boundaries between disciplines. In this
respect, the research is considered important, as it will contribute to the disciplines about child development, piano
educators and other researchers working on this subject.

1.3 Assumptions

It has been assumed that all participants in the study answered the Benton Visual Retention Test carefully and that
the test was effective in measuring short-term visual memory.

1.4 Limitations
The study has been limited to:

1) 36 students who take private piano lessons and 42 students who do not. All the students are between the ages
of 8 and 12 and live in Bursa.

2) Practices for the research carried out between February and May in the 2017-2018 academic year.

3) Benton Visual Retention Test and Personal Information Form used to determine students’ short-term visual
memory.

4) Healthy students without any physical or clinical ailments.

5) Statistical analyses were conducted for the Benton Visual Retention Test.
2. Method

2.1 Model of the Research

The methodology of the research was carried out with the quantitative research method, one of the scientific
research approaches. Quantitative research aims to reach definite and generalizable results by using numeric data
(Giirbiiz & Sahin, 2018).

In the research, experimental research design, one of the quantitative research methods, was used to determine the
effect of piano education on the short-term visual memory of children aged between 8 and 12. The experimental
research design attempts to determine whether a particular procedure affects the outcome. While the researchers
make a special intervention to one of the groups while doing this process, they do not attend the other group and
evaluate by determining the scores that both groups get at the end (Creswell, 2017).

2.2 Study Group

The study group of the research was determined by the purposive sampling technique. Purposive sampling is a
non-probability sampling technique and it is judgmental. It is a type of sampling where researchers select subjects
with certain characteristics that they think are suitable for the research problem based on their observations
(Creswell, 2017).

The study group of the research consists of 78 students between the ages of 8 and 12. The experimental group
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(n=36) consist of students who study at various private schools in Bursa/Turkey and started piano training at least
one year ago, while the control group (n=42) consist of students who study at Private Niliifer Yonder Primary and
Secondary Schools in Bursa/Turkey and have no instrument training. Although the practice started with a study
group of 110 people, it was completed with 78 students as a result of some participant leavings.

2.3 Data Collection Tools

In the study, the Benton Visual Retention Test F Form was used to measure the short-term visual memory of the
participants in the study group. Demographic information of the study group was collected with a Personal
Information Form.

Benton Visual Retention Test, which is one of the measurement tools in the neuropsychology literature, is
performed for individuals over the age of eight to measure short-term memory. The Benton Visual Retention Test
was developed by Benton in 1974. Turkish standardization was done by Anastasiadis in 1984. The test can
evaluate the state of memory, distinguishing visual memory from visual perception and motor abilities (Aydin,
2017). Benton Visual Retention Test consists of 15 geometric designs. The norms have been determined for
children; those with a high score indicate high memory ability, and those with a score of 5 or less than the limit
have an intellectual impairment or disability (Giil, 2006). A gender-related difference in scores has not been seen in
studies.

The materials required for the individually administered test are the Benton Visual Retention Test, the form in
which the answers are recorded, the Personal Information Form and a pen. The duration of the test is determined as
approximately 10 minutes. Participants can get a maximum of 15 points from the test by scoring 1 point for each
picture they recognize.

2.4 Data Collection and Analysis

For the practice, the permissions of the piano students in the experimental group were obtained from their parents,
and the permissions of the students in the control group were obtained from the Provincial Directorate of National
Education.

A quiet environment was provided for the experimental and control groups during the pre-test and the post-test.
Before the tests, the instructions were explained to all participants one by one. In the test consisting of 15
geometric designs, each design was shown to the students for 10 seconds, then the page was turned and the
students were asked to choose the picture shown among four similar options. The answers received from the
students were recorded in the answer key registration form.

The experimental group took piano lessons for 1 hour a week for 4 months between February and June 2018. As all
of the students had a piano at home, it was ensured that they would practice at home. None of the control group
students had received instrument training before.

The pre-test and post-test scores of the students in the experimental and control groups from the Benton Visual
Retention Test were analyzed. Descriptive statistics for the experimental and control groups were made. To
determine the effect of the practice for the experimental and control groups, t-tests and two-way analysis of
variance (mixed-design ANOVA) were performed for the pretest and posttest.

3. Findings

3.1 Findings Regarding the First Research Question

To answer the first research question of the study, the short-term visual memory levels of the students in the

experimental and control groups regarding their ages were examined at the end of the pre-test. The students’ levels
were evaluated according to the Benton Visual Retention Test Score norm table presented in Table 1.

Table 1. Norm table for Benton Visual Retention Test, forms F and G (For children)

Age  Deficient Deficiency Limit Low Average Average Above Average Superior Very Superior

8 0-4 5 6 7-8 9 10 11-15
9 0-5 6 7 8-9 10 11 12-15
10 0-6 7 8 9-10 11 12 13-15
11 0-7 8 9 10-11 12 13 14-15
12 0-8 9 10 11-12 13 14 15
13-14 0-9 10 11 12 13 14 15
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In Table 2, the findings regarding the short-term visual memory levels of the experimental group regarding their
age in the pre-test are presented.

Table 2. Distribution of short-term visual memory levels of the experimental group by age in the pre-test

Pre-test — Experimental Group

11.00 12.00 13.00 14.00 15.00 Total
8 2 0 0 0 1 3
9 2 2 4 2 0 10
Age 10 0 2 1 2 1 6
11 0 0 1 3 1 5
12 1 2 5 1 3 12
Total 5 6 8 8 6 36

When the students in the experimental group are analyzed in general, it is possible to evaluate them as average and
above. It is seen that the students aged 8 are at the very superior level, the students aged 9, 10 and 11 are at the
superior and very superior level, and the students aged 12 are at the average and above levels.

The findings concerning the short-term visual memory levels of the control group regarding their age in the
pre-test are given in Table 3.

Table 3. Distribution of short-term visual memory levels of the control group by age in the pre-test

Pre-test — Control group

6.00 7.00 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00 Total
8 0 1 0 1 0 2 0 0 0 0 4
9 1 0 1 1 0 2 3 1 1 1 11
Age 10 0 0 0 0 1 2 3 0 1 0
11 0 0 0 0 2 1 2 1 0 0
12 0 0 0 0 4 4 4 1 1 0 14
Total 1 1 1 2 7 11 12 3 3 1 42

When the levels of all students in the control group are analyzed, it is seen that they start from the deficience limit.
It is seen that students aged 8, 10 and 11 are average and above, students aged 9 are at or above the deficience limit,
and students aged 12 are at low average and above.

3.2 Findings Regarding the Second Research Question

The second research question, the short-term visual memory levels of the students in the experimental and control
groups, was analyzed regarding their age in the post-test. The findings concerning the post-test short-term visual
memory levels of the experimental group students regarding their ages are given in Table 4.

Table 4. Distribution of short-term visual memory levels of the experimental group by age in the post-test

Post-test — Experimental group

11.00 12.00 13.00 14.00 15.00 Total
8 0 1 0 1 1 3
9 0 0 3 4 3 10
Age 10 0 0 1 1 4 6
11 0 0 0 1 4 5
12 1 0 2 4 5 12
Total 1 1 6 11 17 36

According to the post-test results of the students in the experimental group, it was concluded that the general score
was average or above. It can be seen that all of the students aged 8, 9, 10 and 11 are at a very superior level, and
only at the age of 12, there are average and above-average students as well as very superior ones.
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The findings regarding the post-test, short-term visual memory levels of the control group by age are presented in
Table 5.

Table 5. Distribution of short-term visual memory levels of the control group by age in the post-test

Post-test — Control group

8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 Total
8 1 0 2 0 1 0 0 0 4
9 0 1 0 3 3 2 2 0 11
Age 10 0 0 2 3 1 0 1 0
11 1 0 0 0 1 2 1 1
12 0 0 0 4 5 4 1 0 14
Total 2 1 4 10 11 8 5 1 42

When the distributions of the control group are analyzed according to the norm table, it can be stated that the
students are in the range of deficiency limit and very superior levels. While students aged 8, 9, 10 and 12 are
average and above, students aged 11 are at average and above, with one student at the deficiency limit.

3.3 Findings Regarding the Third Research Question

The pretest-posttest mean scores of the short-term visual memory of the students in the experimental and control
groups participating in the research before and after the practice are given in Table 6.

Table 6. Descriptive statistics on short-term visual memory levels

Group n X SS
Experimental 36 13.11 1.28
Pre-test
Control 42 11.19 1.78
Experimental 36 14.17 1.00
Control 42 11.81 1.58

Post-test

While it was observed that the pre-test means score was 13.11 in the experimental group, the mean score in the
control group was calculated as 11.19. The post-test mean score after the practice was 14.17 in the experimental
group and 11.81 in the control group.

To answer the third question of the research, whether there is a significant difference between the pre-test scores of
the experimental and control groups was analyzed with the independent samples t-test. T-test findings are
presented in Table 7.

Table 7. T-test results of pre-test mean scores according to experimental and control groups

Group n X SS t Pretest

Experimental group 36  13.11  1.28

5.38*% .00
Control group 42 11.19 1.78

Pre-test

Note. SD=76.

As a result of the independent samples t-test, which was conducted to determine whether there was a difference
between the pretest mean scores of the experimental and control groups in short-term visual memory levels before
the practice, a significant difference [t75= 5.38, p<.05] was confirmed between the pre-test mean score of the
experimental group (x,.,.=13.11) and the pre-test mean score of the control group (x..,.= 11.19). It can be said that
this difference is at a large level when the effect size (d=1.23) is calculated. In this case, it can be affirmed that the
experimental group does not show similarities with the control group.

Likewise, after the practice, whether there was a significant difference between the post-test mean scores of the
experimental and control groups was analyzed with the independent samples t-test and is shown in Table 8.
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Table 8. T-test results of post-test mean scores according to experimental and control groups

Group n X SS t p

Experimental group 36 14.17 1.00
Post-test 7.72% .00
Control group 42 11.81 1.58

Note. SD=76.

As aresult of the independent samples t-test, a significant difference was found between the post-test mean score
of the experimental group (x..,,s—=14.17) and the posttest mean score of the control group (x..,,.s—= 11.81). The effect
size of this difference (d=1.78) was calculated as large. In this context, it can be said that the practice had a
meaningful effect on students’ short-term visual memory levels.

To analyze the difference between the pre-test and post-test scores of the experimental and control groups, a paired
samples t-test was performed. The findings that have been revealed as a result of the analysis of the pre-test and
post-test mean scores of the experimental group before and after the practice with the paired samples t-test are
presented in Table 9.

Table 9. T-test results according to experimental group pre-test and post-test mean scores

Test H X SS r t P

X Pre-test 36 13.11 1.28
Experimental group .61*%  -6.09* .00
Post-test 36 14.17 1.00

Note. SD=35.

As a result of the analysis, a statistically significant difference was found between the pre-test mean score of the
experimental group before the practice (x..,.=13.11) and the post-test mean score after the practice (x,pos=14.17).
According to the calculated effect size (d=-.92), it can be said that the difference is at a large level. It is seen that
the practice made in the experimental group has a significant effect on the students’ short-term visual memory
levels.

The results of the paired samples t-test, in which the difference between the pre-test and post-test mean scores of
the control group who did not receive any practice, were analyzed and are given in Table 10.

Table 10. T-test results according to the pre-test and post-test mean scores of the control group

Test n X SS r t P

Pre-test 42 11.19 1.78
Control group 30 -2.01 .05
Post-test 42 11.81 1.58

Note. SD=41.

In the analyses performed, the difference between the pre-test mean scores of the control group before the practice
(¥cpre= 11.19) and the post-test mean scores after the practice (x. .= 11.81) was not found to be statistically
significant. Accordingly, no difference has been observed in the short-term visual memory levels of the students in
the control group who did not receive any practice.

When the mean scores of short-term visual memory levels are analyzed, it is seen that the main effect of the test
variable is significant, F' (1, 76) =20.47, p =<.05. Accordingly, when the mean scores of short-term visual memory
levels are considered regardless of the group, it shows that the post-test scores (x = 12.90) are higher than the
pre-test scores (x = 12.08).

When the group variable was considered, the main effect was found to be statistically significant, F(1, 76) = 60.01,
p <.05. This demonstrates that the short-term visual memory scores of the control group (x = 11.50) are lower than
the scores of the experimental group (x = 13.64) when the test variable is ignored.

When the test * group interaction was analyzed, it was not found to be statistically significant, F(1, 76) = 1.39, p >
0.05. This demonstrates that the increase in the scores of the experimental group (x,,. = 13.11, X, = 14.17) is not
statistically significant compared to the increase in the control group scores (X, = 11.19, X, = 11.81).
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Two-Way Mixed analysis of variance (ANOVA) was performed to determine whether being in the group of the
practice had a significant effect on test scores. Findings related to the analysis are given in Table 11.

Table 11. Two-Way Mixed analysis of variance (ANOVA) results of the practice

Sum of Squares Sd  Mean Square F )4
Within the groups

Test 27.18 1 27.18 20.47* .00
Test * Group 1.85 1 1.85 1.39 24

Error 100.90 76 1.33

Between the groups

Intercept 24500.75 1 24500.75 8290.18 .00
Group 177.36 1 177.36 60.01* .00

Error 224.61 76 2.96

4. Discussion

In the study, the effect of piano education on short-term visual memory skills of children aged 8-12 was analyzed.
The first research question of the study was about the pre-test comparison of the short-term visual memory test of
the experimental and control group students. When the students in the experimental group are analyzed in general,
it is possible to evaluate the visual memory levels of the students as average and above. It is seen that the students
aged 8 are at the very superior level, the students aged 9, 10 and 11 are at the superior and very superior levels, and
the students aged 12 are at the average and above levels. When the levels of all the students in the control group are
analyzed, it is observed that they start from the deficiency limit. It is seen that students aged 8, 10 and 11 are
average and above, students aged 9 are at or above the deficiency limit, and students aged 12 are at low average
and above.

When the findings were analyzed, it can be seen that the pre-test scores of the experimental group are higher than
the control group. While the pre-test mean score was observed to be 13.11 in the experimental group, the mean
score in the control group was calculated as 11.19. The reason for this difference can be explained with the
experimental group students having started playing the piano before the pre-test.

The second research question of the study was about the short-term visual memory test post-test comparison of the
experimental and control groups. According to the post-test results of the students in the experimental group, it was
concluded that the general was above average. It is seen that all of the students aged 8, 9, 10 and 11 are at a very
superior level, and there are only at the age of 12, there are average and above-average students as well as very
superior ones. When the distribution of the control group is analyzed according to the norm table, it is observed
that the students are usually in the range of deficiency limit and very superior levels. While students aged 8, 9, 10
and 12 are average and above, students aged 11 are at average and above, with one student at the deficiency limit.
The findings demonstrate that the post-test scores of the experimental group are higher than those of the control
group.

According to Giil (2006), children show an increasing development after the age of 8 and reach the highest score
when they are at the age of 13-14 in the Benton Visual Retention Test. In the literature, it is stated that scores
increase with age after 8 years of age in general. However, 8,9, 10, 11 years old children of the experimental group
students got high scores from the test in this study. The control group students, on the other hand, generally scored
at a superior level.

In the last research question of the study, the difference between the short-term visual memory scores of the
experimental and control group students was emphasized. To do that, the mean scores between the pre-test and
post-test of both groups were analyzed at first. While there was a statistically significant difference between the
pre-test mean scores of the experimental group before the practice and the post-test mean scores after the practice,
the difference between the pre-test mean scores of the control group before the practice and the post-test mean
scores after the practice was not found to be statistically significant. It was determined that there was no similarity
between the experimental and control groups.

When the mean scores of short-term visual memory levels are considered regardless of the groups, it is observed
that the post-test scores are higher than the pre-test scores. It was determined that the short-term visual memory
scores of the control group were lower than the scores of the experimental group. It shows that the increase in the
scores of the experimental group is not statistically more significant than the increase in the scores of the control
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group.
As aresult, it is observed that the short-term visual memory of the experimental group students is better than the
control group. This can be attributed to the fact that the experimental group students participating in the research
have started playing the piano for at least a year and they have been playing the piano during the process of the
practice.

When the studies on this subject are analyzed, it is seen that different results have been obtained regarding the
effect of music on visual memory. In a study on verbal and visual memory by Jakobson, Lewycky, Kilgour, and
Stoesz (2008), memory scores of musicians and non-musicians were analyzed. It was determined that the
musicians had higher verbal and visual memory scores. A similar study was conducted by Ho, Cheung, and Chan
(2003) and children who received instrument training and those who did not were compared. However, there was a
significant difference in verbal memory of children who played instruments and those who did not, but not in
visual memory.

Yesil (2014) used neuropsychological tests measuring attention and memory in her study investigating the effects
of music education on symptoms of attention deficit and working memory. While music education provided
improvement in working memory, its effect on visual memory could not be determined. Zafranas (2004) revealed
that after giving piano training to 61 kindergarten children for one year, their short-term visual memory improved.
Degé, Wehrum, Stark, and Schwarzer (2011) provided 10-year-old children with music and instrument training as
part of extended music education at school for 2 years, and positive developments were detected in short-term
visual and auditory memory of the students.

Ayata and Askin (2008) applied neuropsychological tests and neuroimaging techniques to individuals who
received or did not receive music training to analyze the effect of music on the brain’s cognitive functions. There
was a significant difference in favor of musicians regarding attention, concentration and short-term memory
between those who started music training under the age of 7 and those who did not receive music training.
However, when those who started music over the age of 7 are also taken into consideration, this difference
disappeared. It has been determined that the areas of combining images during vision are active in the brains of
musicians. It has been emphasized that the reason for this can be that “when the musicians see the musical notation,
especially in the first reading process, they have to perceive the notes, rhythm and sounds and transfer all these into
finger movements instantly”.

5. Suggestions

The results of studies about the effects of instrument training on visual memory show differences. This may be
because of differences in cultural or educational approaches. Changes in the performance of the subjects, the size
of the samples, and the methods applied may also affect these results. It is thought that further research on the
subject will produce more consistent results. In this respect:

1) Studies that can measure and compare the visual memory of students playing different instruments can be
conducted.

2)  The visual memory of children who receive professional music education can be studied.
3) A similar study could be planned for a larger study group and longer duration.

4)  Visual memory development can be analyzed after more intensive instrument training (more than 1 hour per
week).
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