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Abstract

Purpose: The aim of this study is to examine the effect of using metacognitive strategies in piano education on metacognitive
awareness and piano performance. In addition, it was aimed to reveal the metacognitive knowledge and metacognitive
regulation skills used by the students in the process of studying magam-based pieces.

Design/Methodology/Approach: The research was conducted within the scope of mixed method. The quantitative dimension
of the study used a one-group pretest-posttest experimental design. In the experimental process, individual piano lessons were
held with the study group students (N=8) for 9 weeks, and the process of studying magam-based pieces was carried out using
metacognitive strategies. Quantitative data were obtained through the Metacognitive Awareness Inventory (MAI) and Piano
Performance Rubric for Magam-based Pieces (PPRMP). Within the qualitative dimension, the piece study diaries kept by the
study group during the experimental process were analyzed.

Findings: It was determined that the use of metacognitive strategies in the process of studying magam-based pieces made a
significant difference in the metacognitive awareness levels and piano performance levels of the study group. In the piece
study diaries, many expressions were found in which students reflected their metacognitive knowledge and skills about their
learning processes and piano performances. It was determined that students mostly used metacognitive monitoring and
evaluation skills in the experimental process.

Highlights: Although the metacognitive awareness of the study group regarding the knowledge of cognition dimension was
higher than the regulation of cognition, it was determined that the activities related to the regulation of cognition were
reflected more in the piece study diaries. Since piano education is an applied field, students' use of metacognitive editing skills
and their frequent reflection of editing activities in their diaries are compatible with the structure of the process.

0z
Calismanin amaci: Bu galismanin amaci, piyano egitiminde Ustbiligsel stratejilerin kullaniminin Ustbilissel farkindalik ve piyano

performansi Uzerindeki etkisini incelemektir. Bununla birlikte 6grencilerin makamsal eser ¢alisma siirecinde kullandiklari
Ustbilissel bilgilerinin ve Ustbilissel diizenleme becerilerinin ortaya gikarilmasi amaglanmistir.

Materyal ve Yontem: Arastirma karma yontem kapsaminda yuratilmastir. GCalismanin nicel boyutunda tek grup 6n test-son
test deneysel desen kullaniimistir. Deneysel sliregte galisma grubu 6grencileri (N=8) ile 9 hafta boyunca bireysel piyano dersi
yapilmis ve Ustbilissel stratejiler kullanilarak makamsal eser galisma suireci gergeklestirilmistir. Nicel veriler Bilisotesi Farkindalik
Envanteri (BFE) ve Makamsal Eserlere Yonelik Piyano Performans Rubrigi (MEYPPR) araciligiyla elde edilmistir. Nitel boyut
kapsaminda galisma grubunun deneysel siireg boyunca tutmus oldugu eser galisma ginlukleri incelenmistir.

Bulgular: Makamsal eser ¢alisma slirecinde Ustbilissel strateji kullaniminin galisma grubunun tstbiligsel farkindalik duzeyleri ve
piyano performans diizeyleri tizerinde anlamli bir fark olusturdugu tespit edilmistir. Eser galisma ginliklerinde 6grencilerin
6grenme sireglerine ve piyano performanslarina yonelik Ustbiligsel bilgi ve becerilerini yansittiklari bir¢ok ifadeye rastlanmistir.
Ogrencilerin deneysel siirecte en fazla tstbilissel izleme ve degerlendirme becerilerini kullandiklari belirlenmistir.

Onemli Vurgular: Galisma grubunun bilisin bilgisi boyutuna iligkin tstbilissel farkindaliklarinin bilisin diizenlenmesine gére daha
yuksek olmasina ragmen eser galisma giinliiklerinde bilisin dizenlenmesine iliskin faaliyetlerin daha ¢ok yansitildigi tespit
edilmistir. Piyano egitiminin uygulamal bir alan olmasi nedeniyle 6grencilerin Ustbilissel diizenleme becerilerini kullanmalari
ve dlizenleme faaliyetlerini guinliiklere siklikla yansitmig olmalari siirecin yapisi ile uyumludur.

1 This study is based on the doctoral dissertation of the first author under the supervision of the second author.
2 Corresponded Author, Kastamonu University, Faculty of Education, Department of Music Education, Kastamonu, Tiirkiye; https://orcid.org/0000-0002-0773-4045
3 Gazi University, Gazi Faculty of Education, Department of Music Education, Ankara, Turkiye; https://orcid.org/0000-0001-7919-0596

Citation/Alinti: Tuncer Tufekgi, E., & Albuz, A. (2025). Use of Metacognitive Strategies in Studies on Magam-based Piano Pieces, Kastamonu Education Journal,
33(3), 612-624. doi: 10.24106/kefdergi.1750209


https://orcid.org/0000-0002-0773-4045
https://orcid.org/0000-0001-7919-0596

613

INTRODUCTION

Within today's contemporary education approach, rather than teaching knowledge and skills through a superficial transfer, it
is necessary to provide students with an awareness of their thinking skills and to manage their learning processes. In this context,
in the education process, students are expected to approach knowledge critically and constantly question their learning situations
rather than learning knowledge directly through memorization. To meet these expectations, students must recognize and organize
their learning processes using planning, monitoring, and evaluation skills. The concept of metacognition, which has been the
subject of many studies in educational psychology and learning, is related to individuals' taking an active role in their learning by
following their learning stages, in other words, their cognitive processes.

Metacognition includes the knowledge of individuals in line with their awareness of their cognitive processes and their ability
to monitor, control, organize, and evaluate those processes (Jacobs & Paris, 1987; Wilson, 1999; Papaleontiou-louca, 2003). The
concept of metacognition, which was first used by Flavell in 1976, refers to the active monitoring of information processing
processes that occur through the cognitive interactions of the individual with the environment. This monitoring process usually
takes place in line with specific goals and objectives. Metacognition also encompasses the regulation and organization of these
processes, depending on the information obtained from monitoring (Flavell, 1976). Thus, the relationship between cognition and
metacognition can be understood by defining cognitive skills as “worker” and metacognitive skills as “boss.” While cognitive skills
include recording, inferring, comparing, and analyzing information, metacognitive skills include executive/controlling processes
such as planning, monitoring, and evaluation (Hartman, 1997).

Researchers have created various models of metacognition regarding the structure of metacognition and its components
(Brown, 1987; Flavell, 1979; Jacobs & Paris, 1987; Paris & Winograd, 1990; Pintrich et al., 2000; Schraw & Dennison, 1994; Tobias
& Everson, 2002). In Flavell's (1979) metacognition model, which is one of the first models created to understand the structure of
metacognition, there are four essential components: "metacognitive knowledge," "metacognitive experiences," "goals (or tasks),"
"actions (or strategies)." Metacognitive knowledge refers to an individual's knowledge about cognitive tasks, goals, and
experiences. This component includes the dimensions of “person knowledge,” “task knowledge,” and “strategy knowledge.”
Metacognitive experiences are cognitive or affective experiences that occur before, after, or during a cognitive task. Metacognitive
goals reflect the goals set to accomplish a cognitive task; metacognitive actions reflect the strategies used to achieve the goals
(Flavell, 1979). Among other metacognition models, Jacobs and Paris's (1987) metacognition model includes two dimensions,
namely "self-evaluation of cognition" and "self-management of thinking," while the model of Pintrich et al. (2000) emphasizes the
relationship between metacognition and self-regulation with the dimensions of "metacognitive knowledge," "metacognitive
judgments and monitoring," "self-regulation and control." As can be understood from the metacognition models briefly described
above, there are different perspectives on metacognition and its structure. In addition to these different models, the most
accepted approach to metacognition in the literature is that metacognition consists of two essential components: “knowledge of
cognition” and “regulation of cognition” (Baker & Brown, 1980; Brown, 1987; Schraw & Dennison, 1994).

Knowledge of cognition is defined as individuals' knowledge of the learning process and learning skills. Knowledge of cognition
consists of three sub-dimensions: Declarative, procedural, and conditional knowledge. Declarative knowledge includes the
individual's knowledge about their strengths and weaknesses in learning skills; procedural knowledge includes the knowledge
about how to perform a learning task and which learning strategies should be used; and conditional knowledge includes the
knowledge about when and why learning strategies should be used (Schraw & Dennison, 1994; Schraw & Moshman, 1995). To
explain the structures related to the sub-dimensions of knowledge of cognition in the context of music education and instrument
education, a student knows that they have deficiencies in reading the notes and expressing that they cannot pay enough attention
to the nuances when they cannot read the notes can be shown as an example of the student's declarative knowledge. Knowing
which strategies to use and how to use strategies to practice a new etude (for example, working at a slow tempo, dividing the
piece into sections, rhythmic reading, etc.) represents procedural knowledge; knowing which practice strategies to apply in the
face of situations such as the period in which the piece was composed, the characteristics it contains, and its difficulty level
represents conditional knowledge.

Regulation of cognition, another essential component of metacognition, includes metacognitive activities that enable the
individual to control the learning process. This component consists of five sub-dimensions: Planning, monitoring, evaluation,
debugging, and information management. Planning involves setting goals and strategies for completing the task before starting
to learn it. Metacognitive monitoring is when individuals follow themselves and their learning situation with awareness during the
learning process, and metacognitive evaluation is when individuals analyze their learning performance after the task. While
debugging involves the use of strategies to eliminate the mistakes made by the individual during learning, information
management is the strategy used by the individual to organize the information they encounter for learning in a permanent way
(Schraw & Dennison, 1994). In this context, a student's preliminary preparations, such as selecting the necessary technical
exercises, preparing a study plan, and setting general or specific goals by considering the piece to be learned within the scope of
instrument studies, can be shown as an example of planning. It is a sign of metacognitive monitoring when the student follows
whether they play the piece at a constant tempo during the performance and whether they apply the nuances in the piece as they
should. After the performance is completed, analyzing the adequacies and inadequacies and reflecting on the strategies' effect
reflect metacognitive evaluation. The student's thinking and applying different solutions to eliminate their mistake in playing
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different rhythmic patterns indicates that they use debugging strategies, visualizing the expression elements (cantabile, dolce,
scherzando, etc.) that they need to apply by marking them with different colored pencils is an example of information
management strategies.

All dimensions of metacognition support music education students' content knowledge, technical skills, and musical
development. Especially in instrument performance, the use of psychomotor skills comes to the fore. In addition, for these skills
to develop correctly, students must have sufficient knowledge and comprehension of the exercises, etudes, or pieces studied. This
complex activity of music performance requires critical thinking skills and metacognitive awareness (Machfauzia et al., 2020).
Metacognitive skills can develop spontaneously during musical experiences. On the other hand, practices aimed at revealing
awareness of metacognition in learning environments and supporting metacognitive thinking during learning tasks are necessary.
These practices include using metacognitive strategies that guide students to understand their learning processes and enable
them to realize their thoughts and practices aligned with their thoughts during the learning process. Benton (2013) stated the
importance and necessity for teachers to direct students to use metacognitive strategies such as reflecting on learning, making
self-evaluations for improvement, and participating in a think-aloud session. In addition, metacognitive strategies such as
planning, monitoring, evaluating, identifying difficulties, thinking aloud, identifying what you know and what you do not know,
deep thinking questions, modeling, and journaling are suggested to be used in learning environments by different researchers to
develop metacognitive knowledge, metacognitive skills and thus awareness of them (Blakey & Spance, 1990; Costa, 1984;
Papaleontiou-louca, 2003). Reflective journals, in which students share their observations about their learning processes, are tools
used in research to develop and assess metacognition (Fleur et al., 2021). Besides, these materials, such as strategy evaluation
matrix and regulatory checklists, are useful tools for developing metacognitive knowledge and metacognitive regulation (Schraw,
1998).

Many studies have been conducted on metacognition and metacognitive strategies in general and vocational music education.
The topics addressed in these studies include determining the metacognitive strategies used by students within the scope of
instrument education (Glven & Kilig, 2021), determining the level of use of metacognitive strategies by prospective music teachers
(Deniz, 2015), examining the development of the experimental process on metacognitive awareness (H. Yokus, 2010; Sakarya &
Sendurur, 2020; Kaplan & Aykut, 2022) and examining the effect of developing metacognition on performance in instrument
education (T. Yokus, 2010; Bathgate et al., 2012; Ergin & Durak, 2016; Bonnaire & Gonzalez-Moreno, 2023). These studies showed
that the studies conducted to develop metacognition in music education effectively improved students' metacognitive awareness
and instrument performance. In addition, it is known that metacognitive skills contribute to the development of important
competencies in the field of music education, such as self-confidence, independent learning, deciphering skills, listening
comprehension skills, and music performance (Avci Akbel, 2019). Therefore, high metacognitive awareness and the use of
metacognitive skills in the learning process contribute to the development of students in different competence areas.

Metacoghnitive skills and metacognitive strategy use are observed more in expert than novice musicians (Hallam, 2001). Expert
musicians follow their learning processes with awareness in line with the goals they set, are aware of the requirements for the
task, organize their study time to get maximum efficiency, identify difficult passages in the piece they are studying, and select and
apply appropriate strategies for them (Benton, 2014). All these behaviors are directly related to the use of metacognition.
Metacognitive knowledge and skills play an important role in musicians' designing, monitoring, evaluating, and, when necessary,
modifying and improving their instrumental studies in line with specific performance goals (Concina, 2019). In this direction, it is
thought that ensuring that the metacognitive behaviors seen in expert musicians are performed by students receiving instrument
training will increase the success of students' instrument performance. In piano education, supporting students to use
metacognitive strategies in the learning process and enabling them to carry out the study process with metacognitive awareness
is predicted to contribute to both the development of students' self-learning skills and the highest level of efficiency from piano
education.

This study aimed to examine the effect of metacognitive strategies on students' metacognitive awareness and piano
performance levels and to determine the metacognitive knowledge and skills used by students during the study process. In line
with this purpose, answers to the following questions were sought:

1. Is there any difference between the metacognitive awareness scores of the study group before and after the experimental
process?

2. Is there any difference between the piano performance scores of the study group before and after the experimental
process?

3. How is the study group’s use of metacognition during the experimental process reflected in the piece study diaries?

METHOD/MATERIALS
Research Design

The research was conducted using a mixed method in which quantitative and qualitative data collection methods were used
together; it was carried out in line with the convergent parallel design, one of the mixed method designs. In the convergent parallel
design, qualitative and quantitative data collected simultaneously in the research process are analyzed separately and combined
at the interpretation stage. This design enables the problem addressed in the research to be examined from different perspectives
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by using quantitative and qualitative data types together (Creswell & Plano Clark, 2020). In this context, using the convergent
parallel design in the study was aimed at complementing the data on quantitative and qualitative dimensions and examining the
research problem from a broader perspective.

In the quantitative dimension of the study, "one-group pretest-posttest experimental design" was used to determine whether
the process of studying magam-based pieces in which metacognitive strategies were used created a significant difference in
students' metacognitive awareness levels and piano performance levels. In the experimental process, individual piano lessons
were conducted with each student in the study group for 45 minutes per week through 9 weeks. During the individual lessons,
specific metacognitive strategies were used, and the “process of studying magam-based pieces” was carried out using magam-
based pieces composed by the researcher. In the pretest and posttest phases, students' metacognitive awareness levels and piano
performance levels were evaluated through quantitative measurement tools. In the qualitative dimension of the study, the piece
study diaries kept by the study group students during the process of studying magam-based pieces were analyzed to determine
the metacognitive knowledge and skills of the students that emerged during the study process.

Study Group

The study group of the research consists of 8 students studying at Kastamonu University Faculty of Education, Department of
Fine Arts Education, Division of Music Education, same university's Institute of Social Sciences, Department of Fine Arts Education,
Music Education Program in the spring semester of the 2022-2023 academic year.

Initially, considering that the performance levels of the study group students should be at an average level, the piano
performances of eleven students who had received piano training were evaluated through the Piano Performance Rubric for
Magam-based Pieces (PPRMP). All eleven evaluated students scored above the average score (62.5) that can be obtained from
the PPRMP. After the preliminary evaluation, three students reported that they could not participate in the face-to-face
experimental process due to the decision of the Council of Higher Education (YOK) to switch to distance education for the spring
semester of the 2022-2023 academic year. For this reason, the experimental process was carried out with the participation of
eight students. All the study group students (N=8) are female, and the group consists of four undergraduate and four graduate
students.

Data Collection Tools

In this study, the Metacognitive Awareness Inventory (MAI) and Piano Performance Rubric for Magam-based Pieces (PPRMP)
were used to obtain data related to the quantitative dimension. The data relating to the qualitative dimension of the study were
obtained through Piece Study Diaries.

Metacognitive Awareness Inventory (MAI)

In the pretest and posttest stages of the study, the MAI was used to measure the metacognitive awareness levels of the
students. The MAIl was developed by Schraw and Dennison (1994) to determine the awareness levels of individuals regarding their
metacognition. The inventory was adapted into Turkish by Akin et al. (2007). The inventory is a 5-point Likert-type measurement
tool consisting of 52 items. According to the results of exploratory factor analysis, the inventory consists of two main components,
namely knowledge of cognition and regulation of cognition, and a total of eight subcomponents. The sub-components of
knowledge of cognition are “declarative knowledge,” “procedural knowledge,” and “conditional knowledge;” the sub-components
of regulation of cognition are “planning,” “monitoring,” “evaluation,” “debugging,” and “information management.” The
Cronbach's alpha reliability coefficient for the whole inventory is .95 (Akin et al., 2007). Within the scope of this study, the internal
consistency coefficient of the MAI was reanalyzed with a pilot study conducted with 51 students studying in the music teaching
program before the experimental process, and the reliability coefficient was calculated as .95, similar to the results obtained from
the Turkish form.

The minimum score that can be obtained from the MAI is 52, and the maximum score is 260. To interpret the metacognitive
awareness levels, raw scores are divided by the number of items, and transformed scores are obtained. Accordingly, 2.5 points
and above are considered high metacognitive awareness, and 2.5 points and below are considered low metacognitive awareness
(Akin et al., 2007).

Piano Performance Rubric for Magam-based Pieces (PPRMP)

In the pretest and posttest stages of the study, the PPRMP prepared by the researcher was used to determine the piano
performance levels of the students. Before the PPRMP was prepared, the measurement tools developed to evaluate piano
performance in the literature were examined (Granger Okay, 2010; Kaynak, 2011; Minez, 2012; Tung, 2016; Turgut & Dalkiran,
2021), and a new measurement tool suitable for the purpose of the research was needed. Accordingly, a rubric consisting of three
dimensions, namely “knowledge dimension,” “technical dimension,” and “musical expression dimension,” and 25 items were
prepared. In the development phase of the rubric, content validity and Cronbach's alpha reliability coefficient were examined. The
knowledge dimension consists of 6 items, the technical dimension consists of 14 items, and the musical expression dimension
consists of 5 items.

The content validity of the rubric items and the entire rubric was examined using the Lawshe technique as a result of the
evaluation of nine instructors who are experts in the field of piano education. Accordingly, since the content validity index value
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(0.94) calculated for the entire rubric was greater than the minimum value (0.778) determined according to the number of experts,
it was determined that the content validity of the rubric items was significant (Yesilyurt & Capraz, 2018). Cronbach’s alpha
reliability coefficients for the reliability of the rubric were calculated as .72, .63, and .70 for the knowledge, technical, and musical
expression dimensions, respectively. At the same time, the reliability coefficient for the whole rubric was .80. According to the
results obtained, it was determined that the rubric had a good level of reliability (a=.80).

PPRMP is a 5-point Likert scale, and the performance levels are “completely correct/fully adequate (5),” “largely correct/largely
adequate (4),” “partially correct/partially adequate (3),” “largely incorrect/largely inadequate (2),” “completely incorrect/fully
inadequate (1)”. The minimum score that can be obtained from PPRMP is 25, and the maximum score is 125. To interpret the
piano performance levels, raw scores are divided by the number of items, and transformed scores are obtained. The score levels
created for the evaluation of the transformed scores obtained through PPRMP were determined as follows: Very low-performance
level (1.00-1.80), low-performance level (1.81-2.60), medium performance level (2.61-3.40), high-performance level (3.41-4.20),
very high-performance level (4.21-5.00).

Piece Study Diaries

The piece study diaries, from which the study's qualitative data were obtained, are the diaries in which the study group
students conveyed their feelings and thoughts about all the studies in the process of studying magam-based pieces. The diaries
were kept after each piano lesson, except for the last week of the study period and at the end of an individual practice session
during the week. Thus, when the experimental study was completed, a total of 128 diaries, 16 from each student, were obtained.

Data Collection Process

The experimental process of the research is based on the use of metacognitive strategies in the process of studying magam-
based pieces. In this direction, the pieces to be studied and the stages of the study process were determined.

In the experimental process, it would be appropriate to work on pieces that had not been encountered before in terms of
students gaining new learning experiences and equal opportunities for everyone. From this point of view, the researcher
composed four pieces in Hiseyni, Hicaz, Segah and Kiirdi magams to be used in the research. The pieces were written within the
framework of the “quartet harmonic approach,” “quartet harmonic and contrapuntal approach,” and “harmonic and contrapuntal
mixed approach” (Albuz, 2020) from Turkish music polyphony approaches. Expert opinions were consulted on the accuracy of the
polyphony approaches used in the study and the suitability of their difficulty levels to the study process. The necessary
arrangements were made in line with the opinions.

To determine the piano pieces to be performed by the students in the pretest and posttest, a piece pool consisting of nine
magam-based pieces used in piano education, compatible with the magams of the pieces to be studied in the experimental
process, was created. The created piece pool was presented to four experts in piano education. In line with the expert evaluations,
“Sari Zeybek” from Tugcular's (2017) book “Piyano Albimi: Anadolu Ezgileri” was used in the pretest, and “Segah” from Tugcular's
(2003) book “Turkuniin Rengi: Piyano igin 23 Parga” was used in the posttest. In the pretest and posttest stages of the experimental
process, the piano performances of the students for the related pieces were video recorded to be evaluated with PPRMP. Then,
the students answered MAI.

The process of studying magam-based pieces was carried out in 5 stages for each piece, considering the preliminary works,
the work to be done on the piece, and the time planning of the experimental process. The stages are as follows:

e Stage 1: Examining the magam structure of the piece/Working on scales and cadences related to the magam,
e Stage 2: Analyzing and deciphering the piece,

e Stage 3: Scale and cadence repetition,

e Stage 4: Studies related to the piece,

e Stage 5: Performing and completing the piece.

” o« ” o« » o

In the experimental process, metacognitive strategies of “planning,” “monitoring,” “evaluation,” “identifying difficulties,”
“identifying what you know and what you do not know,” “deep thinking questions,” “thinking-aloud” and “journaling” were used
to improve students' metacognitive regulation skills and increase their metacognitive awareness. Planning, monitoring, and
evaluation strategies were used through the regulatory checklist prepared by the researcher according to the study process.
Students answered the questions about these strategies in writing on the regulatory checklist. The planning strategy questions
were about setting goals and learning strategies for studying and creating a time plan, and the questions were answered at Stage
2 before starting to study the piece. Monitoring strategy questions were about determining whether the control of posture, hand-
wrist position, checking the accuracy of technique, nuance applications, monitoring performance errors, and the questions were
answered in Stage 4 during the process of studying the piece. The evaluation strategy questions were about evaluating the
performance process from different perspectives, and the questions were answered in Stage 5 after the completing the piece was
completed.

Other metacognitive strategies were applied verbally at every stage of the study process. In the strategies of identifying
difficulties and what they know and do not know, the teacher asked the students to express the problems they encountered while
studying the pieces and to identify the knowledge they had about their characteristics. With deep thinking questions, the student
was directed to think about issues such as determining the preliminary work for the piece and identifying the causes of mistakes.
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With the think-aloud strategy, the student was encouraged to express their thoughts verbally during the lesson, and with the
journaling strategy, the student was encouraged to express their thoughts about the study process and performance in writing. In
this way, students monitored their thoughts both verbally and in writing and directed the performance process according to their
needs. In the study, “keeping a diary” was used as a metacognitive strategy and data collection tool.

Apart from these strategies, the Strategy Evaluation Matrix prepared by the researcher, which includes some learning
strategies that can be used in piano education, was given to the students. This matrix includes strategies such as marking, mental
repetition, grouping, simulation, summarizing, etc., and the answers to the questions “how to use,” “when to use,” and “why to
use” regarding the use of these strategies. This matrix was used during the lesson to help students think about which strategies
they can use in their work and to mobilize their procedural and conditional knowledge in this direction.

In the posttest phase of the experimental process, the students' piano performances of the last test piece were recorded to
be evaluated with PPRMP, and the MAI was answered by the students. The experimental process of the research is shown in
Figure 1.

_________ Stages Stages -
12 3-4 5 1-2 34 5
| | = | | I
Piece No.2: Piece No.4:
"Oyun" (Game) "Yolculuk" (The Journey)
Hicaz Magam Kiirdi Magam
| treest [ D—O—O—O—O—O— OO [ st
Piece No.1: Piece No.3:
"Diis" (Dream) "Hazan" (Autumn)
Hiiseyni Magam Segah Magam
I I [ [ |
12 34 5 12 34
—————————————————————— » ey
Stages Stages

Figure 1. Experimental process of research
Data Analysis

In the study, descriptive statistics values of the pretest and posttest scores obtained with MAI and PPRMP were examined, and
normality analyses were performed. The statistical significance value was accepted as p<.05.

Table 1. Descriptive statistics for measurements

Measurements N Mean Median SD Minimum Maximum Skewness Kurtosis
MAI Pretest 8 188.75 188.00 26.80 156 227 .237 -1.396
MAI Posttest 8 202.13 194.50 27.52 168 242 .591 -.969
PPRMP Pretest 8 74.75 73.67 12.46 59 93 .296 -1.155
PPRMP Posttest 8 95.38 95.33 12.16 73 118 .040 3.142

Descriptive statistics of the obtained scores are presented in Table 1. In this direction, it was examined whether the pretest
and posttest scores of both scales showed normal distribution. It is seen that the arithmetic means and median values of MAl and
PPRMP pretest and posttest are close to each other. It is recommended that the skewness and kurtosis values in a data set should
be in the range of +1 to show a normal distribution (Huck, 2012). According to the results obtained, it is seen that the skewness
coefficients are within the range of £1, and the kurtosis coefficients take values outside these limits. In addition, the normality
assumption for the pretest-posttest difference scores of the MAI and PPRMP was examined with the Shapiro-Wilk test. According
to the results of the analysis, it was observed that the difference scores for MAI (SW = .880, df = 8, p =.187) and PPRMP (SW =
.990, df = 8, p =.994) showed a distribution close to normal. Although the data obtained from both measurement tools indicate a
normal distribution, it is recommended to use nonparametric tests when working with small samples (Can, 2023; Koklu et al.,
2021; Mishra et al., 2019). Therefore, the Wilcoxon signed-ranks test, one of the non-parametric tests, was used to analyze the
difference in measurements. The effect size was analyzed by calculating the r effect value. In the interpretation of the calculated
r-effect sizes, the thresholds suggested by Cohen (1988), "0.10 = small effect, 0.30 = medium effect, 0.50 = large effect," were
used (as cited in Kilmen, 2020).

In the descriptive statistics tables for the dimensions of MAlI and PPRMP, raw score means, and median values of the relevant
dimensions are presented together (see Tables 3 and 5). In addition, transformed mean scores were obtained for a more
straightforward interpretation of the scores by dividing the raw score by the total number of items belonging to the dimensions.
These scores ranged between 1.00-5.00 and were interpreted according to the evaluation criteria specified for the scale scores
(see Data Collection Tools).

| Kastamonu Education Journal, 2025, Vol. 33, No. 3|



618

Table 2. Inter-rater Reliability Results for Piano Performance Assessment

Measurements N Kendall's W p
Pretest 3 .965 .005
Posttest 3 .920 .007

In the study, the piano performances of the study group were evaluated by three field experts through PPRMP. Kendall’s
Coefficient of Concordance was applied to examine the inter-rater agreement (Table 2). According to the results obtained, a
statistically significant and high agreement was found between the raters (Wpretest= .965; Whrosttest= .920; p < .05).

The qualitative data collection tool of the study, the piece study diaries, was analyzed using a descriptive analysis method.
Descriptive analysis is an analysis method based on summarizing and interpreting data according to previously determined themes
(Yidirnm & Simsek, 2016). In this direction, first of all, a literature review was conducted on the theoretical structure of
metacognition and metacognitive behaviors that occur in music performance, and in line with the studies examined (Akin & Abaci,
2011; Benton, 2013; Bogar, 2018; Hallam, 2001; Kincannon et al., 1999; Li et al., 2023; Sever, 2017; Whitebread et al., 2009) a
qualitative analysis framework was created in accordance with Schraw and Dennison's (1994) metacognition model. Then, the
researcher conducted a preliminary review of the diary data; the diaries were read many times at different times, and the student
expressions were evaluated to see whether they reflected metacognition. The compatibility of the qualitative analysis framework
with the data from the study diaries was reviewed and made ready for the coding process. For the diary data, the researcher and
an academician carried out a coding study with the title of professor specializing in music education. At the end of the coding
process, the inter-coder agreement was calculated as 94% in line with Miles and Huberman's (2021) intercoder reliability formula
[Reliability = Agreement / (Agreement + Disagreement) X 100]. According to the results obtained, it was determined that the
codings were consistent with each other. In addition, the categories obtained in line with the coded statements were checked by
an academician specialized in educational sciences.

After the coding of the qualitative findings, frequency analysis was performed on the codes related to the dimensions of
metacognition. In presenting the findings, directly quoted student statements are given along with the student number and the
diary number in which the statement appears. For instance, the code “S1.2a” refers to the statement in the lesson diary kept by
student number 1 in week 2, while the code “S1.2b” refers to the statement in the self-study diary of the same student in week 2.

FINDINGS
Findings from the Metacognitive Awareness Inventory (MAI)

In order to compare the metacognitive awareness levels of the study group before and after the intervention, the pretest and
posttest mean scores of the metacognitive essential dimensions are presented in Table 3.

Table 3. Descriptive statistics according to metacognitive awareness dimensions

Pretest Posttest
Metacognitive Awareness Dimensions Pretest Mean Pretest Median Transformed Posttest Mean Posttest Median Transformed
Mean Score Mean Score
Knowledge of Cognition 64.13 63.50 3.77 124.63 124.50 4.06
Regulation of Cognition 68.25 66.50 3.56 133.88 128.00 3.83

As seen in Table 3, the mean and median values of the pretest and posttest scores for both dimensions of metacognitive
awareness are close to each other. When the transformed scores were analyzed, it was understood that the study group showed
high metacognitive awareness both in the pretest and posttest. An increase in posttest scores was observed in both dimensions.
To examine whether there was a difference in the metacognitive awareness scores of the study group before and after the
experimental process, the Wilcoxon signed-rank test was applied, and the findings are presented in Table 4.

Table 4. Wilcoxon Signed-Rank Test Results for Metacognitive Awareness Scores

Posttest - Pretest n Mean Rank Sum of Ranks z p r
Negative Ranks 1 1.00 1.00 -2.383 .017 -.84
Positive Ranks 7 5.00 35.00

Ties 0

According to the Wilcoxon signed-rank test results given in Table 4, there was a statistically significant difference between the
MAI pretest and posttest scores of the study group (z=-2.383, p<.05). Considering the rank averages and rank sums, it was
determined that the difference was in favor of the posttest MAI score. From this point of view, it can be said that the process of
studying magam-based pieces based on metacognitive strategies is effective in improving students' metacognitive awareness
levels. The fact that seven students' posttest scores were higher than their pretest scores and one student's posttest score
decreased shows that the study process created a positive result in general. In addition, the effect size obtained shows that the
experimental process has a great effect on students' metacognitive awareness levels (r = -.84).

| Kastamonu Education Journal, 2025, Vol.33, No. 3|



619

Findings from the Piano Performance Rubric for Magam-based Pieces (PPRMP)

To compare the piano performance levels of the study group before and after the intervention, the pretest and posttest mean
scores of the performance dimensions are presented in Table 5.

Table 5. Descriptive statistics according to piano performance dimensions

Pretest Posttest
Piano Performance Dimensions Pretest Mean Pretest Median Transformed Posttest Mean Posttest Median Transformed
Mean Score Mean Score
Knowledge Dimension 16.96 15.00 2.83 22.46 23.34 3.74
Technical Dimension 44.54 45.67 3.18 56.00 54.67 4.00
Musical Expression Dimension 13.25 12.50 2.65 17.10 16.83 3.38

According to Table 5, the mean and median values of the pretest and posttest scores for all piano performance dimensions are
close to each other. When the mean scores of the study group regarding the piano performance dimensions are examined, it is
seen that they performed at a medium level in all dimensions in the pretest. In the posttest, while there was a high level of
performance in the knowledge dimension and technical dimension, the performance level in the musical expression dimension
remained at a medium level. However, when all dimensions are taken into consideration, it is observed that there is a specific
increase in the posttest score averages compared to the pretest. To examine whether there was a difference in the piano
performance scores of the study group before and after the experimental process, the Wilcoxon signed-rank test was applied, and
the findings are presented in Table 6.

Table 6. Wilcoxon Signed-Rank Test Results for Piano Performance Scores

Posttest - Pretest n Mean Rank Sum of Ranks z p r
Negative Ranks 0 .00 .00 -2.521 .012 -.89
Positive Ranks 8 4.50 36.00

Ties 0

According to the test results given in Table 6, there was a statistically significant difference between the PPRMP pretest and
posttest scores of the study group (z=-2.521, p<.05). When the rank averages and sums are evaluated, it is seen that this difference
is in favor of positive ranks, that is, the posttest score. These findings show that the process of studying magam-based pieces
utilizing metacognitive strategies is effective in improving students' piano performance levels. In addition, the calculated effect
size shows that the experimental process has a large effect on students' piano performance levels (r = -.89).

Findings from the Piece Study Diaries

The use of metacognitive knowledge and metacognitive regulation activities of the study group was determined through the
piece study diaries. The total number of diaries kept by the students during the process was 128. It was determined that 318
sentences in these diaries reflected metacognition.
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Figure 2. The distribution of student expressions in the diaries in the process of studying magam-based pieces according to
metacognitive dimensions

As can be seen in the graph above (Figure 2), the practices carried out by the students during the process of studying magam-
based pieces are mainly related to the monitoring and evaluation dimensions. It is understood that the students made
metacognitive monitoring of their thoughts and learning processes in each piece they worked on during the process and
metacognitive evaluation at the end of the process. An increase is observed in the students' statements regarding metacognitive
monitoring and evaluation from the first piece (Huseyni Piece) to the last piece (Kirdi Piece). It was determined that the
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expressions related to other metacognitive sub-dimensions were encountered less frequently than the monitoring and evaluation
expressions. The frequency values of the expressions related to these dimensions did not change much during the process.

Regarding the monitoring dimension, it was observed that the students identified the mistakes they made during the
performance, the weaknesses of the performance, and the difficulties they encountered in their performance; they controlled
their focus and the problems they experienced in this regard, and they directed themselves to improve their performance. In this
context, in line with the statements, it was understood that the students consciously monitored their learning processes and
performances with awareness. For example, one of the students said, “I tried to pay attention to all the techniques and nuances
from the beginning of the piece.” (S4.5b.) and explained what he directed his attention to in his performance, while another
student said, “When | tried to play fast, | could not use the pedal correctly.” (56.2a.), and explained a mistake he made during his
performance. All the works studied generally observed such tendencies toward watching the performance.

In the evaluation dimension, it was determined that the students evaluated the realization of their goals during the study
process, their comprehension of the learned task, their knowledge and skill gains, the effects of the strategies they used on their
performances, their success and development status, and determined the requirements for better progress in the following
performance processes. It was observed that the most common statements in the evaluation dimension included evaluating the
effects of the strategies, as in the statement, “I think that | applied the term ‘espressivo,” which | just learned, correctly since |
identified the chords in the piece and made groupings, coded the notes visually and played the transcription with its nuances from
the beginning.” (S4.7b.). In addition, statements in which the requirements for a better performance were identified were also
frequently encountered, such as “l do not think my playing performance is bad, but | need to complete my knowledge
deficiencies.” (52.1a.).

Statements about declarative knowledge, procedural knowledge, conditional knowledge, planning, debugging, and
information management were rarely found in the diaries. Students who reflected their declarative knowledge in their diaries
generally expressed how their learning processes worked and the strengths and weaknesses they saw in themselves during the
learning process. Statements such as “I have a strong visual memory.” (S5.2a.), “I have some difficulty deciphering because of my
lack of studying or not working in a programmed way.” (S1.1a.) indicates that students have an awareness of their own cognitions
and, more broadly speaking, their own learning processes.

Statements about declarative knowledge, procedural knowledge, conditional knowledge, planning, debugging, and
information management were rarely found in the diaries. Students who reflected their explanatory knowledge in their diaries
generally expressed how their learning processes worked and the strengths and weaknesses they saw in themselves during the
learning process. Statements such as “I have a strong visual memory.” (55.2a.), “I have some difficulty deciphering because of my
lack of studying or not working in a programmed way.” (S1.1a.) indicates that students have an awareness of their own cognitions
and, more broadly speaking, their own learning processes.

Considering procedural and conditional knowledge, it was found that students knew some learning strategies to be used in
piano studies and in which situations they would use these strategies. When the student expressions related to these two
dimensions were examined, it was observed that one student reflected his procedural knowledge as “When | went out, when |
was doing chores at home, when | was traveling, when | was sitting, and even before | fell asleep, | did mental repetitions and
exercises on how | should work on the pedal.” (53.2b.). Another student conveyed his situational knowledge, including the reason
for using the strategy: “Since there were patterns that | had not practiced before, | started to separate these patterns in terms of
duration and by counting and marking them.” (58.5b.).

Regarding the planning dimension, which is one of the rarely encountered dimensions, it was observed that the students set
some goals for the piece, identified the strategies they could apply, and made a time plan to complete the piece. “My goal while
practicing this piece is to practice more frequently than usual, to reinforce my ear familiarity with the related magam, and to
perform all the details of the piece fully.” (54.1a. ); the same student also made a time plan for the same piece and expressed it
as follows: “Since | had already looked at the piece | was going to study, | thought that 40 minutes would be enough for me today,
and | made my plan in advance in such a way that no external factor could interrupt this time.” (S4.1b).

It was determined that the students who used debugging strategies generally used different strategies such as marking,
repeating, practicing slowly, practicing with a metronome, and practicing with two hands together/separately to eliminate the
mistakes and difficulties they made in their performances during the experimental process. One student expressed the use of
strategies to correct errors in her performance as follows: “Although there were no errors in the measures themselves, there were
errors in the connections, so | practiced by connecting two measures with the next two measures.” (S7.7b.). Similarly, another
student reflected on her use of strategy to overcome the difficulties she experienced in her performance as follows: “I tried to
work on the difficult parts differently by developing my own strategy.” (S3.5b).

It has been observed that students who use information management strategies use strategies such as marking, taking notes,
repeating, and thinking out loud to remember and consolidate new information they encounter during the study of the magam-
based piece and to focus on information they consider important. Students encountered theoretical information about magams
that they had not encountered before, as well as many different terms and signs related to nuance, tempo, and techniques.
Accordingly, it was determined that the students made an effort to learn the information they encountered during the process.
The student used the repetition strategy to remember the information encountered in the piece with the statement, “l reminded
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myself by repeating the information in the piece from time to time in order not to forget it.” (S5.8b.). Similarly, the same student
conveyed the strategy she used to reinforce the information he encountered with the expression, “To be honest, | played the
piece very slowly on purpose to get the number of measures well-established without speeding up the piece.” (S5.6b.).

DISCUSSION, CONCLUSION AND SUGGESTIONS

This study aimed to examine the effect of metacognitive strategies on students' metacognitive awareness and piano
performance levels and to determine the metacognitive knowledge and regulation activities used by students during the study
process. According to the results of the analyses related to the quantitative dimension of the study, it was determined that the
use of metacognitive strategies in the process of studying magam-based pieces significantly affected the metacognitive awareness
levels and piano performance levels of the students. Bonnaire and Gonzalez-Moreno (2023) concluded that the development of
metacognitive awareness in piano education positively affects piano performance success. T. Yokus (2010) conducted activities to
develop metacognitive skills within the scope of guitar education and concluded that these activities effectively increased guitar
students' metacognitive awareness levels, performance success, and knowledge levels about guitar lessons. H. Yokus (2010), who
examined the effects of using learning strategies in piano education, found that it increased students' performance success and
metacognitive awareness levels. In this study, students were given information about learning strategies and the reasons for their
use through a strategy evaluation matrix. In this context, it can be said that the direct transfer or indirect application of strategies
for developing learning strategies and metacognition in the instrument training process has a positive effect on students'
instrument performances.

Brundage (2019) examined the metacognitive habits of twelve piano students through self-report and suggested that the
performance levels of students with high metacognitive skills were higher than those of students with low metacognitive skills.
Ferenc (2016), who conducted research within the scope of the music theory course of music education, observed that using
metacognitive reflection assignments improved students' skills, such as understanding their own learning processes, identifying
their strengths and weaknesses, and evaluating the learning strategies they use. In this study, students reflected on their learning
situations through organizer checklist questions, think-aloud strategy, and piece study journals. As a result, it was determined that
the student's metacognitive awareness and piano performance levels improved after the experimental process.

According to the findings obtained from the qualitative dimension of the study, it was determined that the students frequently
used metacognitive monitoring and metacognitive evaluation skills during the process of studying magam-based pieces. In the
statements reflected in the piece study diaries, it was observed that the students conveyed less about the knowledge dimension
of cognition than the regulation dimension of cognition. Piano education is a process that requires the student to monitor their
performance, direct their thoughts, and instantly find solutions to the difficulties or mistakes they encounter. In this respect, the
fact that the students' statements about metacognitive monitoring and metacognitive evaluation were encountered intensively
in the study is consistent with the structure of the study process.

Power and Powell (2018), who examined the metacognitive approaches used by young string musicians in their practice,
observed that musicians make plans for the area that needs to be improved in their practice, choose appropriate strategies to
eliminate deficiencies or develop a specific skill, and evaluate their learning processes. At the end of the process, it was revealed
that the efficiency level obtained from the study processes increased, and musicians realized a better understanding of their
practices. In this study, it was observed that the students made plans such as organizing time, choosing strategies, identifying the
deficiencies in their performances, and the subjects in which they were competent, and evaluating their performances in their
piece study diaries.

Colombo and Antonietti (2017), in their study, observed a piano teacher and four students of the teacher and found that the
teacher mainly used metacognitive regulation in the lesson and used metacognitive knowledge less. It was also observed that the
students mainly used metacognitive control strategies related to metacognitive regulation in the lesson. As can be seen, the use
of metacognitive regulation skills in piano lessons is a common situation. In this study, it was found that metacognitive knowledge
awareness was higher than metacognitive regulation awareness while students transferred their metacognitive awareness
through self-report via MAL. In the piece study diaries, students tended to reflect more on their metacognitive regulation activities
than on their metacognitive knowledge. This difference observed between the results shows that the students reflected their high
awareness of their metacognitive knowledge through metacognitive monitoring and evaluation in the process of studying magam-
based pieces within the scope of the piano lesson.

This study has some limitations, such as the fact that the study group consisted of eight students, specific metacognitive
strategies were used, and four magam-based pieces were studied in the study process. Considering these limitations, the following
suggestions are offered for future research and applications to produce more generalizable results and to examine metacognitive
approaches from different perspectives:

1. Conducting experimental studies with a larger sample group, metacognitive strategies will provide more generalizable

results. In addition, in-depth research with students with different performance levels will enable the qualitative findings
obtained on the use of metacognition in instrumental performance to be addressed from a different perspective.

2. To examine the use of metacognition in the performance process in more detail, students' metacognitive knowledge and
skills can be examined on one etude or one piece written in forms such as sonata, prelude, and fugue instead of working
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on multiple different pieces. Considering the views that metacognitive experiences are more likely to occur in situations
that require high levels of conscious thinking (Flavell, 1979), it would be helpful to consider the performance level of the
students and the musical and technical elements of the works in the selection of the works to be studied for students to
use metacognitive skills more intensively.

3. In individual instrument lessons given within the scope of vocational music education, it is important for students to
recognize their own learning process and to organize their studies in this direction. In this context, it would be useful for
instructors to sample their own use of metacognition in individual instrument lessons and to encourage metacognitive
thinking by enabling students to reflect on their thinking processes verbally and in writing. Such studies will enable students
to develop metacognitive knowledge and skills, thus, self-regulation competencies. In this direction, it is recommended
that educators should systematically include strategies and activities for the development of metacognitive awareness and
metacognitive skills in their lesson plans.

4. Students' metacognitive activities during the piano practice process can be categorized in different ways, such as low,
medium, high, or sufficient, insufficient. Thus, the relationship between students' metacognitive use and piano skills can
be systematically analyzed.

5. Apart from individual piano lessons, in group piano studies within the scope of orchestra lessons, students' metacognitive
planning, monitoring, and evaluation before, during, and after the performance, and expressing them through thinking
aloud will enable knowledge transfer between students through peer learning. In this way, students will learn different
methods and strategies for piano studies and gain different experiences. It is recommended that teachers and researchers
use such studies in lessons and evaluate their effects.
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