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Abstract

This study aimed to develop a psychometrically sound
instrument to assess the mefacognitive awareness of
middle school students. A 5-point Likert-type instrument was
developed to assess middle school students’ metacognitive
knowledge and regulatory processes. The study was
conducted with a fotal of 1009 students. Exploratory factor
analysis (EFA) was conducted with data from 475 students.
Preliminary diagnostics supported factorability (KMO =
952; Bartlett's ¥ = 8377999, p < .01). Based on statistical
and theoretical criteria, 17 items were removed, yielding
a unidimensional structure consisting of 29 itfems fthat
explained 38.392% of the tofal variance. Factor loadings
ranged between 469 and .644. Confirmatory factor analysis
(CFA) was subseguently performed with an independent
sample of 534 students. Model fit indices (y2/df = 2.770, CFI
= 904, TLI = .899, IFI = 904, NFI = .870, RFI = .860, RMSEA =.048)
indicated an acceptable fit for the proposed one-factor
model. Internal consistency was high (Cronbach’s a = .942),
and item-total correlations ranged from .467 to .651. Test—
retest reliability, assessed with 126 students from a public
middle school over a three-week interval, demonstrated
excellent temporal stability (ICC(3]1) = 997, 95% CIl [.996,
998]). Overall, the scale demonstrated strong validity and
reliability and provides a developmentally appropriate
instrument for assessing metacognitive awareness in middle
school students.
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Introduction

MeTocogniTion refers to individuals’ awareness and
regulation of their own cognitive processes (Flavell, 1979;
Schraw & Dennison, 1994; Veenman et al., 2006). It comprises
fwo fundamental components: metacognifive knowledge
and metacognitive regulation (Baker & Brown, 1980; Pintrich,
2002; Schraw & Dennison, 1994; Schraw & Moshman, 1995;
Vrugt & Oort, 2008). Although metacognition has been
conceptualized in different ways, most contemporary
frameworks distinguish between knowledge of cognition
and regulation of cognition (Schraw & Dennison, 1994;
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Veenman et al, 2006). Based on these theoretical
perspectives, the conceptual framework  of
metacognition is presented in Figure 1.

Figure 1.
Conceptual framework of metacognition synthesized
from previous theoretical models.
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Metacognitive knowledge refers fo individuals’
understanding of their own cognitive processes and
includes declarative, procedural, and conditional
knowledge (Cross & Paris, 1988; Schraw & Moshman,
1995). Metacognitive regulation refers to the
processes through which learners plan, monitor,
control, and evaluate their cognitive activities during
learning (Jacobs & Paris, 1987, Schraw & Moshman,
1995, Veenman et al, 2006). Together, these
complementary components form the theoretical
basis of metacognitive awareness and provide the
conceptual framework underlying the development
of the present scale.

Students with well-developed metacognitive skills
regulate their learning more effectively by planning,
monitoring, and evaluating their cognitive processes
(Kuhn, 2000). These competencies are particularly
important during middle school, when students
experience rapid cognitive development and
establish increasingly independent learning habifs
(Karakelle & Sarag, 2010; Ozsoy, 2011). Consistent with
this developmental perspective, previous research
has shown that higher levels of metacognitive
awareness are associated with improved academic
achievement, moftivation, problem-solving, and
self-regulated learning (Coutinho & Neuman, 2008;
Desoete, 2008; Howard et al., 2000; Jahangard et al,,
2016; Vrugt & Oort, 2008). Furthermore, intervention
studies have demonstrated that metacognitive skills
can be enhanced through appropriately designed
instructional approaches, highlighting the importance
of educational practices that explicitly foster
metacognitive awareness (Cakiroglu, 2007; Guner &
Erbay, 2021; Owo & lkwut, 2015; Ozsoy, 2011; Young & Fry,
2008).

As students transition from concrete to formal
operational thinking during middle school, assessing
their mefacognitive awareness becomes increasingly
important for supporting independent learning and
self-regulation. Reliable assessment instruments are
therefore needed to help teachers identify students’
metfacognitive strengths and weaknesses and to
design appropriate instructional inferventions. A
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review of the literature on metacognition reveals
that several measurement instruments have been
developed internationally for children (Annevirta et al.,
2007; Jacobs & Paris, 1987; Lecce et al., 2010; Mokhtari
& Reichard, 2002; Pereira-Laird & Deane, 1997; Schraw
& Dennison, 1994; Sperling et al, 2002). However, in
Turkiye, available instruments assessing metacognition
remain limited (Abaci et al., 2006; Cetinkaya & Erkfin,
2002; Karakelle & Sarag, 2007; Oztirk, 2012).

Among the earliest Turkish instruments, Cetinkaya
and Erktin (2002) developed a scale examining
metacognition in relation to reading comprehension
and academic achievement. However, the
instrument focused primarily on reading strategies
rather than metacognition as a broader construct.
Similarly, Karckelle and Sarag (2007) developed the
Metacognitive Awareness Scale for Children for
students aged 10-14. Although this scale represented
an important conftribution, it primarily assessed
declarative awareness and provided limited coverage
of regulatory processes such as planning, monitoring,
and evaluation.

In addition to these national instruments, one of
the most widely used international fools is the
Metacognitive Awareness Inventory (MAI) developed
by Schraw and Dennison (1994). However, the MAI was
originally designed for adults and university students,
and its level of abstraction and linguistic complexity
may limit its suitability for middle school students.
Similarly, the Junior Metacognitive Awareness
Inventory (Jr. MAI), although developed for younger
populations, has been reported to focus more on
declarative knowledge and does not sufficiently
capture the dynamic and process-oriented nature
of regulatory processes such as planning, monitoring,
and evaluation.

Furthermore, many existing insfruments, both
internationally andin the Turkish context, tend fo assess
metacognition either within specific domains (e.g.,
reading) or within limited dimensions, and may not
adequately reflect the integrated and process-based
nature of metacognitive functioning in confemporary
learning environments. Given these limitations, there is
a clear need to develop a comprehensive, up-to-date,
and developmentally appropriate metacognitive
awareness scale for middle school students. Such an
instrument should encompass both metacognitive
knowledge and control processes while accounting
for students’ cognitive, linguistic, and cultural
characteristics.

Collectively, previousinstruments either target different
age groups, focus on domain-specific metacognitive
skills, or fail to integrate metacognitive knowledge and
regulatory processes within a single developmentally
appropriate framework. Consequently, a
psychometrically  robust insfrument  specifically
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designed for middle school sfudenfs remains
unavailable. No existing instrument simultaneously
captures both metacognitive knowledge and
regulatory  processes in a  developmentally
appropriate, process-oriented, and culturally relevant
manner for middle school students within the Turkish
educational context. Developing this type of scale
is therefore a critical priority for supporting effective
learning and instructional design at the middle school
level. The present study aims to address this gap by
developing a metacognitive awareness scale that
infegrates both knowledge and confrol processes,
reflects the dynamic and process-based nature of
learning, islinguistically and cognitively appropriate for
middle school students, and aligns with contemporary
educational frameworks emphasizing self-regulated
learning.

Development of the Scale and Significance of the
Study

Middle school students are in a developmental period
marked by the transition from concrete to albstract
thinking. At this stage, their skills in self-expression
and self-evaluation may still be limited. Therefore,
the wording, conceptual level, and questioning style
of metacognition scales developed for high school
or university studenfts may be insufficient in ferms
of clarity and validity for middle school learners. In
addition, when considering the culfural contfext,
some existing scales require reconstruction to reflect
the social, cognitive, and linguistic realities of middle
school students in Turkey.

This situation highlights the need for a new, valid, and
reliable measurement fool that accurately reflects
the fundamental components of metacognition
and is suitable for the age, developmental level,
and cultural context of middle school students. A
scale developed for this purpose would not only
help defermine students’ levels of mefacognitive
awareness but also assist feachers in guiding learning
processes more effectively. Moreover, in line with the
constructivist learning principles of the Turkiye YUzyili
Maarif Model, such a tool would contribute to the
literature by providing a contemporary instrument
that comprehensively measures students’ abilities fo
construct, plan, monitor, and evaluate knowledge.

The purpose of this study is to develop a valid and
reliable metacognitive awareness scale for middle
school students that is failored fo their cognitive and
linguistic characteristics, encompassing the primary
metacognitive  processes: cognitive  awareness,
planning, monitoring, regulation, and evaluation. This
study aims to address the lack of appropriate scales
in the national literature and to make both theoretical
and practical contributions by providing a tool that
enables sfudents fo manage their own learning
processes more intentionally. In addition to addressing
an important measurement gap, the proposed scale

provides researchers and educators with a practical
instrument for evaluating students’ metacognitive
awareness within confemporary educational settings.

Method
Research Design and Sample

This study employed a general survey design aimed
at developing a metacognitive awareness scale. In
research based on survey models, a past or existing
phenomenon, event, or situation is described as it
naturally occurs without any external manipulation
(BUyukozturk et al., 2009). The survey model is typically
used fo identify individuals’ opinions or characteristics
such as interests, abilities, and attitudes, and it is
generally conducted with larger samples than other
research designs (BlyUkozturk et al., 2009).

A purposive sampling method was used in the study.
Purposive sampling is preferred in cases where a
detailed investigation is necessary and allows for
selecting participants who are both information-rich
and capable of representing the target population,
based on available resources (Buyukozturk et al,
2009). Since the research sample was selected
according to specific criteria such as district, school
tfype, and grade level, the purposive sampling
method was considered appropriate (BUyukoztlrk et
al,, 2009). In scale development studies, determining
the sample size is based on theoretical principles. It
is generally recommended that the sample size be
at least five fimes the number of items on the scale
(Conway & Huffcutt, 2003). While 200 participants are
considered sufficient to obtain reliable factors in factor
analysis (Tabachnick & Fidell, 2007), 300 participants
are regarded as good, 500 as very good, and 1000 as
excellent (Kline, 1998).

The study group consisted of students enrolled in
four different middle schools located in the Esenyurt,
Avcllar, and BeylikdUzU districts of Istanbul during the
first semester of the 2025-2026 academic year. Before
data collection, ethical approval was obtained from
the Ethics Committee of Istanbul University, along with
permissions from the Ministry of Natfional Education
(MEB), the participating institutions, teachers, and
parents. The data were collected face-to-face
through paper-based questionnaires. A total of 1,067
students partficipated in the study; however, data from
58 students were excluded from the analysis due to
various reasons. These excluded casesincluded19 fifth-
grade, 15 sixth-grade, 11 seventh-grade, and 13 eighth-
grade students. The primary reasons for exclusion
were incomplete responses, multiple selections for a
single item, and answering patfterns that indicated
low validity (e.g., marking only “strongly agree” for all
items). The analyses were conducted using valid data
from 1,009 students. Of these participants, 494 (49%)
were female and 515 (51%) were male. The distribution
by grade level was as follows: fifth grade - 297 (29%),
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sixth grade - 263 (26%), seventh grade — 231 (23%), and
eighth grade - 218 (22%). In terms of school type, 577
(67%) students attended public middle schools, 229
(23%) attended imam hatip middle schools, and 203
(20%) attended private middle schools. The developed
metacognitive awareness scale was administered
across these diverse populations, and the validity and
reliability of the scale were examined accordingly.

Table 1.

Descriptive Characteristics of Middle School Students
Descriptive Variable Category f %
Gender Female 494 49

Male 515 51
Grade Level 5th Grade 297 29
6th Grade 263 26
7th Grade 231 23
8th Grade 218 22
School Type 'Srgﬁg;ﬁm'p Middle 229 23
Public Middle School 577 57
Private Middle School 203 20
Total 1009 100

Additionally, data were recollected for evaluation
of test-retest reliability. However, since it was not
feasible to obtain data from all partficipants again, this
stage involved only 126 students from a public middle
school. Among these participants, 48.4% (n = 61) were
female and 51.6% (n = 65) were male. Regarding grade
distribution, 26.2% (n = 33) were fifth-grade students,
27% (n = 34) were sixth-grade students, 22.2% (n =
28) were seventh-grade students, and 24.6% (n = 31)
were eighth-grade students. All students in this group
attended public middle schools, with a total of 126
participants.

Development of the Metacognitive Awareness Scale
for Middle School Students

Metacognition is defined as an individual's ability to
recognize, monitor, evaluate, and, when necessary,
regulate their own cognitive processes (Flavell, 1979).
This concept indicates that learning is not limited
to the acquisition of knowledge but also involves
reflecting on how learning occurs. Metacognitive skills
encompass the dimensions of cognitive awareness,
planning, monitoring, evaluation, and regulation,
enhancing students’ ability to manage their learning
processes more effectively (Schraw & Dennison,
1994). The literature emphasizes that metacognition
is closely connected to various cognitive domains,
including academic achievement, problem-solving,
critical thinking, and self-regulation (Veenman et al,,
2006). Therefore, supporting students’ metacognitive
skills in educational settings enables them to take
responsibility for ftheir own learning and achieve
lasting comprehension.

In this sfudy, a metacognitive awareness scale
was developed, and its validity and reliability were
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examined better to understand students’ awareness
of their learning processes, their ways of thinking, and
how they monitor and evaluate their own learning.
Students’ awareness of what and how they learn
is closely related to their ability to plan, monitor,
and regulate the learning process. Accordingly, the
developed scale aims to reveal how students apply
their metacognitive skills in different learning contexts
ACross various subjects.

Thisresearchalsoaimstocontributetothedevelopment
of more conscious and practical approaches among
educators and fufure researchers in understanding
students’ thinking processes. The validity and reliability
study of the scale was conducted with 1,009 students
enrolled in the 5th, éth, 7th, and 8th grades at four
different middle schools located on the European side
of Istanbul during the first semester of the 20256-2026
academic year.

To evaluate the content and face validity of the items
in the initial pool, expert opinions were gathered from
two professors and two associate professors who have
conducted research in the field of metacognition.
Additionally, feedback was received from a research
assistant specialized in Curriculum and Instruction,
an experienced classroom teacher, and a Turkish
language teacher responsible for reviewing linguistic
clarity and grammar. In total, contributions were
provided by six experts and one teacher.

The experts were asked to evaluate each item in
the pool as “appropriate,” “inappropriate,” or “needs
revision.” Based on their assessments, necessary
revisions and modifications were applied to the
relevant items. The initial pool, consisting of 60 items,
was reviewed by six academicians and one Turkish
language teacher to ensure content and face validity.
Following the expert evaluations concerning content
accuracy, clarity, and conceptual consistency, 14
items were removed from the scale. Specifically, five
items were eliminated due fo unclear expressions,
three because they duplicated other items, three for
not adequately representing metacognitive concepts,
and three for containing multiple ideas within a single
statement. After these revisions, the scale was reduced
to 46 items.

Subsequently, to assess  the clarity and
comprehensibility of the 4é6-item version, the items
were read aloud to a group of 20 students from the
bth, 6th, 7th, and 8th grades. Students were asked
to identify any statements they found difficult to
understand. Based on their feedback, necessary
adjustments were applied. It was noted that 5th-
grade students had particular difficulty understanding
absfract terms such as “method,” “strategy,” and
"mnemonic.” To address this issue, these tferms were
accompanied by parenthetical examples to enhance
comprehension.
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As a result of these procedures, the face and
content validity of the scale were confirmed, and
the instrument was finalized for implementation. The
Metacognitive Awareness Scale for Middle School
Students was administered during the first semester
of the 2025-2026 academic year to a total of 1,009
students (grades 5-8) afttending four different middle
schools in Istanbul. The validity and reliability analyses
of the scale were conducted using data collected
from this administration. Specifically, exploratory
factor analysis (EFA) was conducted on data from 475
students, and confirmatory factor analysis (CFA) was
performed on data from 534 students.

Data Analysis

The Metacognitive Awareness Scale for Middle School
Students, developed within the scope of this studly,
was administered to the designated sample group,
and the collected data were analyzed to examine
the scale’s psychometric properties. The analysis was
conducted using SPSS 22.0 stafistical software. To
evaluate the normality of data distribution, skewness
and kurtosis values were examined. According fo
George and Mallery (2010), values between -1 and
+1 indicate that the data are normally disfributed.
The analysis revealed a skewness value of 0.087 and
a kurtosis value of 0.787, confirming that the dataset
exhibited a normal distribution.

Within the scope of validity analyses, both content
validity and consfruct validity of the scale were
examined. Content validity was ensured through
expert opinion, as detfailed in the section fitled
Development of Data Collection Instruments. To
determine construct validity, Exploratory Factor
Analysis (EFA) was conducted on the first independent
sample group (n = 475). The analysis was performed
using the Principal Axis Factoring (PAF) method, which
is more appropriate for identifying latent constructs as
it focuses on shared variance among items rather than
total variance. Given that metacognitive components
are theoretically related, an oblique rotation method
(Direct Oblimin) was applied. To determine the number
of factors, multiple criteria were considered, including
eigenvalues, scree plot, and parallel analysis. The
results of the parallel analysis supported a single-factor
stfructure. The number of factors to be refained was
determined based on the Kaiser criterion (eigenvalues
> 1) and a rigorous examination of the Scree Plot. The
scree plot clearly indicated a single-factor structure,
showing a sharp break after the first component.
Before conducting the factor analysis, the Kaiser-
Meyer-Olkin (KMO) coefficient and Bartlett's Test of
Sphericity were calculated to assess the suitability
of the data. The KMO value of 0.952 and significant
Bartlett’s fest result (x2 = 8377999, p < .01) confirmed
that the dataset was highly suitable for factor analysis.
To confirm the factor structure obtained from EFA,

Confirmatory Factor Analysis (CFA) was subsequently
performed with a second independent sample group
(n = 534). In line with established guidelines, model fit
was evaluated using multiple indices, including x2/df,
CFI, TLI, IFl, and RMSEA.

Additionally, the reliability of the scale was assessed
using internal consistency analysis. The analysis yielded
a Cronbach’s alpha coefficient of 942, indicating avery
high level of infernal consistency. This result suggests
that the items of the scale consistently measure the
same consfruct. Furthermore, tfest-retest reliability
was assessed to evaluate the temporal stability of
the scale. The Infraclass Correlation Coefficient
(ICC) value was found to be 0997, demonstrating
excellent consistency. This finding indicates that
the scale produces stable and dependable results
when administered at different times. To provide
additional evidence for the validity of the instrument,
item—tfotal correlation analysis was also performed.
The correlation coefficients ranged from .467 to
.651, indicating that all items were significantly and
moderately to strongly correlated with the total scale
score. This finding confirms that each item corresponds
with the overall structure of the scale and contributes
meaningfully to the construct being measured.

Findings
Results Related to Construct Validity
Exploratory Factor Analysis

In this study, the sample size was first examined
to determine the appropriateness of the data for
factor analysis. Although different views exist in the
literature regarding sample size, samples smaller than
30 are generally considered weak, while samples up
to 500 are regarded as sufficient for most analyses
(BuyUkozturk et al.,, 2009). To further evaluate the data’s
appropriateness for factor analysis, the Kaiser-Meyer—
Olkin (KMO) measure of sampling adeguacy and
Bartlett’s Test of Sphericity were conducted (Barnett &
Kaiser, 1978). A KMO value of 0.50 or above indicates
that the data are suitable for factor analysis, while
a significant Bartlett's test (p < .05) suggests sufficient
inter-variable correlations (Tavsancil, 2019; Williams et
al,, 2010). The analysis revealed a KMO value of 0.952
and a significant Bartlett’s test result (x2 = 8377.999, p <
0.01), confirming that the dataset was highly suitable
for factor analysis.

During the Exploratory Factor Analysis (EFA), factor
loadings were reviewed to determine whether the
items represented a specific construct. A factor
loading value of .40 or higher is generally accepted
as sufficient (BUyuUkozturk, 2002). It is recommended
that an item’s loading on ifs primary factor be
substantially higher than its loading on other factors,
with a minimum difference of 10. Items with low
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communality values (< .30) are considered fo have
weak representation within the construct (Costello &
Osborne, 2005). However, theoretical consistency was
also taken into account alongside statistical criteria
during item evaluation (Rattray & Jones, 2007).

In line with these principles, the initial 46-item form
was analyzed, and 17 items were removed based on
statistical and theoretical considerations. The reasons
for item removal are summarized below:

- Items 2, 5, 6, 8, 13, 42, 44, 45, and 46 were removed
because their factor loadings were below .40.

- Items 16, 23, 24, and 26 were excluded due to high
loadings on multiple factors (loading difference < 10),
which could reduce conceptual consistency.

ltems 27, 29, 33, and 39 were removed because
of low communality values (< .30), indicating poor
representation of the underlying construct.

Following item removal, Exploratory Factor Analysis
using the Principal Axis Factoring (PAF) method with
Direct Oblimin rotation was conducted. The number
of factors was determined using parallel analysis as
the primary and most robust criterion, supported by
eigenvalues and the scree plot. All criteria consistently
Table 2.
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indicated a single-factor structure.

As a result, a single-factor sfructure consisting of 29
items was obtained, explaining 38.392% of the total
variance. In addition, the results of the parallel analysis
provided further support for the unidimensional
structure, confirming that a single-factor solution
was the most appropriate representation of the
data. Although metacognition is theoretically
conceptualized as a multidimensional construct,
the findings of the present study revealed o
unidimensional structure. This result can be explained
by the developmental characteristics of middle school
students, for whom metacognitive processes may
function as an infegrated and holistic system rather
than as clearly differentiated components.

These findings indicate that the scale represents
metacognitive awareness as d unified consfruct
among middle school students. Therefore, construct
validity was confirmed, and the final version of the
scale consisted of 29 items. To further support the
validity and reliability of the obtained structure,
detailed results of the factor analysis are presented
in Table 2, which includes factor loadings item
means, standard deviations, item-total correlation
coefficients, and other relevant data.

Results of the Factor Analysis for the Metacognitive Awareness Scale for Middle School Students

"I‘im Ifem Statement (English Translation) M SD léeor::grg:gm Egg:joi:wg
mi1 | know which sources (books, videos, lecture notes, etc.) | should use to learn a topic well. 407 112 .649 688
m3 | nofice the mistakes | make while studying. 3.72 107 551 .689
ma ;/;/Sreor; S?ki:g Tuhnedreercs]g?;c:r;?rﬁ);caggnfloe;ecjrn it by using different methods (reading another 395 113 597 433
m7 | know which subjects are easy and which are difficult for me. 394 123 556 696
m9  Before starting a new topic, | think about what | already know and what | need to learn. 357 121 BN 643
m10  While learning something, | try to understand why that information is important. 376 118 561 5695
m11 | think about how | can use what | have learned in real life. 3.69 125 635 568
m12  While learning, | ask myself, “"How can | understand this topic better?” 372 114 571 .603
mia ;%SXZT%IS&QeTTing important information, | create reminders (taking notes, setting an alarm on my 364 136 467 501
m15  Visuals, graphs, and tables help me understand the topic | am studying. 3.61 125 488 519
m17  Before studying, | determine which topics | need to learn. 377 123 .625 661
m18 | planin advance how to use my time while studying. 3.64 123 508 542
m19 | prepare the materials | will use (books, videos, notes, etc.) beforehand. 382 123 .603 .638
m20 | organize a suitable study environment (quiet place, tidy desk, efc.) to concentrate better. 400 122 595 .635
m21  While studying, | decide which information to learn first and which to learn later. 365 127 626 662
m22 | know that | need to spend more time on topics that are difficult to understand. 384 113  .620 .658
m25 | check whether | understand the topic while studying. 388 118  .651 .688
m28 | assess myself to check what | have learned. 381 110 .591 627
m30 | try to identify which parts of a topic are difficult for me. 387 113 697 636
m31 | underline or take notes on the important information in the ftext | read. 386 119 414 652
m32  When solving questions, | think about which information | need. 376 117 547 583
m34  While studying a topic, | check how much progress | have made. 376 113 .617 .665
m35 | make sure to complete the assignments given by my teacher on tfime. 397 113 646 .685
m36  While learning a fopic, | try to determine which information is most important for me. 372 116  .618 .655
m37 le;ij,se the learning methods that worked well before (reviewing my notes, practicing, using visuals, 303 113 640 478
m3s Lrstiar\]/;e\\;\i/szﬁ&rh;:)oodnsdl Z;%\évggfsgﬁxi/fir:\gec()s:s?or?frizing, listening, solving questions, practicing, 3729 117 550 588
m40 | organize my study environment to improve my concentration. 394 118 593 629
] \é\;?ri\;lsmdying, | decide which learning method (writing, listening, watching, etc.) helps me learn 300 114 599 436
m43  After an exam, | think about how | can correct the questions | got wrong. 383 118  .631 567
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The correlation analysis conducted among the items
of the scale revealed that all items were positively and
statistically significantly correlated with one another
(b < .01). This finding indicates that the items were
moderately to highly interrelated. Examination of the
table demonstrates that all items have significant (p <
.01) and moderate to strong correlations with the total
scale score.

These correlation values confirm that the items of the
scale are valid and measure the same theoretical
construct. The adequacy of the item-total correlation
coefficients provides important evidence for the
internal consistency and homogeneity of the scale.
The examination of both item-item and item-total
correlations suggest that the statements included in
the scale sufficiently represent the metacognitive
construct infended to be assessed.

To provide a more comprehensive evaluation of the
factor sfructure of the scale, a scree plot illustrating
the factor loadings was created (Figure 2). This visual
representation supports the analytical findings and
clearly assists in determining the number of factors.

Figure 2.
Scree Plot of Eigenvalues for the Metacognitive
Awareness Scale for Middle School Students

Scree Plot

Eigenvalue
@
i

Comp

Confirmatory Factor Analysis

Confirmatory Factor Analysis (CFA) is a statistical
method used to test whether the data obtained from
a sample fit a theoretically specified model (Sun,
2005). To evaluate model fit, several fit indices are
examined. Since each index has its own sfrengths
and limitations, it is recommended to use multiple
indices when assessing model fit (Cole, 1987; SUmer,
2000). Commonly used indices include the Chi-square
goodness-of-fit test (y?), Goodness of Fit Index (GFl),
Adjusted Goodness of Fit Index (AGFI), Comparative
Fit Index (CFI), Incremental Fit Index (IFl), Tucker-Lewis
Index (TLI), Root Mean Square Residual (RMR), and Root
Mean Square Error of Approximation (RMSEA).

Inthisstudy, a CFA was performed onthe 29-itemsingle-
factor model identified through Exploratory Factor
Analysis (EFA) to confirm the validity of the obtained
factor structure. The CFA results demonstrated that
all items loaded on a single factor. This represents the
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overall structure of metacognition. In other words,
all items in the scale were found to contribute fo
measuring metacognition as a unified construct,
confirming that the scale reflects a unidimensional
model of metacognitive awareness. Detailed CFA
results are presented in Table 3.

Table 3.
Confirmatory  Factor Analysis Results for the
Metacognitive Awareness Scale for Middle School
Students
Model

Metacognitive
Awareness Scale
for Middle School
Students

x2/df NFI RFIIFl  TLI CFI RMSEA

2770 .870 .860 904 .899 904 .048

When evaluating the fit indices obtfained from the
CFA, the x?/df ratio was found to be 2.770, which falls
within the acceptable range reported in the literature
and indicates that the model fits the data adequately
(Schermelleh-Engel et al., 2003). The other fit indices
were calculated as follows: NFI = .87, RFI = .86, IFI = 904,
TLI = .899, CFI = 904, and RMSEA = .048. These findings
demonstrate that the model tested in the CFA presents
an acceptable level of fit with the observed data.

Sample size is an important factor in interpreting the
results of confirmatory factor analysis; however, the
literature presents differing perspectives on this issue.
Some researchers argue that there should be af least
10 to 20 participants per item, whereas others suggest
that the sample size should be at least 200 participants
(Hox & Bechger, 1998; Rosseel, 2020). The sample size
used in the present study met at least one of these
criteria, supporting the validity of the analyses.

The path diagram of the confirmatory factor analysis
model is presented in Figure 3, while the regression
coefficients related to the model are detailed in Table
4. All relationships among the items within the model
were found to be stafistically significant (p < .05),
indicating strong evidence for the scale’s structural
validity.

Figure 3.
Path Diagram of the Confirmatory Factor Analysis for
the Metacognitive Awareness Scale for Middle School
Students
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Table 4.
Regression Analysis Results for the Metacognitive
Awareness Scale for Middle School Students

Itfem Factor Eggoloirrwg E:?ohrdard CR. P

M1 Factor 1 572 — — —
M3 Factor 1 502 .069 13.636 o
M4 Factor 1 574 .063 16109 e
M7 Factor 1 594 .065 16.480 o
M9 Factor 1 504 064 13.682 e
M10 Factor 1 .608 066 13.755 e
M1 Factor 1 521 067 14.039 o
M12 Factor 1 482 .065 13.213 e
M14 Factor 1 492 068 13.417 e
M15 Factor 1 473 064 13.009 o
M17 Factor 1 621 069 16.991 e
M18 Factor 1 542 066 14.468 o
M19 Factor 1 592 064 15.454 o
M20 Factor 1 .685 067 16.319 e
M21 Factor 1 .548 069 14.588 o
M22 Factor 1 644 066 16.396 e
M25 Factor 1 .681 066 16.230 e
M28 Factor 1 .590 .063 16.403 o
M30 Factor 1 662 066 14.668 e
M31 Factor 1 .606 064 16.713 o
M32 Factor 1 666 064 14.739 e
M34 Factor 1 689 064 16.398 e
M35 Factor 1 .637 064 16.266 o
M36 Factor 1 571 .068 16.041 e
M37 Factor 1 627 066 16100 e
M38 Factor 1 525 .065 14120 o
M40 Factor 1 575 064 16128 e
M41 Factor 1 513 .065 13.878 o
M43 Factor 1 469 062 12912 e

Note. p <.001

As shown in Table 4, the factor loadings of the items
clustered under a single factor range from .469 (M43)
fo .644 (M22). All factor loadings were found to be
statistically significant (p < .001). These results indicate
that each item sufficiently represents the factor it
belongs to and that the overall structure of the scale
aligns well with its infended purpose.

Reliability Findings

Internal consistency is a crucial indicator of reliability
that demonstrates the extent to which the items
within  a measurement instrument represent the
same construct and evaluate the internal coherence
among them. It expresses the overall integrity of the
test and the association of each item with the total
score. The infernal consistency coefficient generally
ranges between 0 and 1, with higher values indicating
greater similarity among the items of the scale (Bonett
& Wright, 2015; Tavakol & Dennick, 2011; Taber, 2018).

The reliability of the instrument was assessed using
the Cronbach’s alpha (a) coefficient. In the literature,
o values between .80 and 1.00 are widely accepted
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as indicators of high reliability (Cortina, 1993; Bonett,
2002). Following the factor analysis conducted within
the scope of the research, the 29-item scale yielded
a Cronbach’s alpha coefficient of .942, indicating that
it is a highly reliable measurement tool. Although the
Cronbach’s alpha coefficient (942) is relatively high
and may suggest potential item redundancy, the
items were carefully designed to represent different
aspects of metacognitive processes. Therefore,
the high infernal consistency is interpreted as an
indication of strong coherence among items rather
than redundancy. Detailed results of the reliability
analysis are presented in Table 5.

Table 5.
Reliability Analysis Results for the Metacognitive
Awareness Scale for Middle School Students

Soale Cronbach’s
Alpha (a)
Metacognitive Awareness Scale for Mid- 049

dle School Students

To determine the stability of the scale scores over
fime, a test-retest reliability analysis was conducted
(DeVellis, 2017). This method involves administering the
same measurement instrument fo the same group
of participants at two different poinfs in time and
examiningthecorrelationbetweenthescoresobtfained
from both administrations. It is recommended fthat
the interval between administrations be determined
based on the nature of the construct being measured
(Streiner et al., 2015). The literature suggests that a time
gap of two to four weeks is appropriate and that data
from at least 30 participants are sufficient for this type
of analysis (Tavsancil, 2019; Seger, 2018).

Accordingly, to assess the temporal stability of the
scale, two administrations conducted three weeks
apart were compared using the Intraclass Correlation
Coefficient (ICC). The analysis yielded an ICC(3,1) =
0997, with a 95% confidence interval [0.996, 0.998].
Based on the classification proposed by Koo and Li
(2016), ICC values below 0.50 indicate poor reliability,
values between 0.50 and 0.75 indicate moderate
reliability, values between 0.75 and 0.90 indicate good
reliability, and values above 0.90 indicate excellent
reliability. Therefore, the obtained result demonstrates
that the developed scale provides highly stable and
precise measurements over fime.

Scoring of the Scale

In Likert-type scales, an individual’s total score is
tfypically calculated by summing or averaging the
responses provided to each item (Vaske et al., 2017).
Such rating instruments are also known as summated
rating scales. However, several studies have suggested
that the inclusion of reverse-coded (negatively
worded) items may negatively impact the internal
consistency of the scale and lead to systematic
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measurement errors in the factor structure (Cheng &
Hamid, 1997; Turgut & Erden, 2013; Wong et al., 2003).
For this reason, no negatively worded items were
incorporated in the developed scale.

During the analysis process, it was observed that some
initially designed reverse items did not load on the
expected factor and reduced the internal consistency
coefficient. Since these items failed fo establish
meaningful relationships with the overall construct,
they were removed from the scale. Consequently,
the final version of the scale consists of 29 positively
worded items only. Each item on the scale is rated
using a five-point Likert-type format, ranging from 1
(Strongly Disagree) to 5 (Strongly Agree). Accordingly,
respondents indicate their degree of agreement with
each statement on a confinuum where 1 represents
complete disagreement, 2 indicates disagreement,
3 reflects neutrality, 4 denotes agreement, and 5
signifies complete agreement. This structure allows
for the measurement of participants’ metacognitive
awareness levels based on the extent to which they
endorse each item. The lowest possible total score on
the scale is 29, and the highest possible score is 145.
Higher scoresindicate a greater level of metacognitive
awareness among middle school students.

Discussion And Conclusion

During the development of a scale fo assess students’
metacognitive awareness levels, a comprehensive
literature review was conducted, and an initial pool
of 60 items was generated. To ensure content and
face validity, the items were evaluated by six field
experts specializing in metacognition, and a Turkish
language feacher assessed the linguistic clarity and
grammatical accuracy of the items. Based on expert
feedback, 14 items that were either conceptually
inadequate or linguistically unclear were removed
from the scale.

To test the applicability and reliability of the developed
instrument, the scale was administered to 1,009
students enrolled in the 5th, 6th, 7th, and 8th grades at
four different middle schools situated on the European
side of Istanbul during the first semester of the 2025-
2026 academic year. The large sample size, along with
data collected from diverse school types and grade
levels, enhanced the reliability and generalizability of
the results.

Followingdatacollection,anExploratory Factor Analysis
(EFA) was conducted on the initial 46-item version to
assess the structural validity of the scale. During the
EFA, items with low communalities and factors with
fewer than three items were considered unstable
and subsequently removed. Using the Principal Axis
Factoring (PAF) method with Direct Oblimin rotation,
factor loadings, communality values, and conceptual
coherence were examined simultaneously. As a result,

17 items (items 2, 5, 6, 8, 13, 16, 23, 24, 26, 27, 29, 33, 39, 42,
44, 45, and 46) were eliminated due to low loadings,
cross-loadings, or weak communalities. Ultimately,
a single-factor structure comprising 29 items was
obtained, explaining 38.392% of the total variance.

Although metacognition is theoretically
conceptualized as a multidimensional construct, the
unidimensional structure obtained in this study can
be explained by the developmental characteristics of
middle school students. At this stage, metacognitive
processes may operate as an integrated and
holistic system rather than as clearly differentiated
components.

Although the total variance explained (38.392%) may
appear relatively modest, it is considered acceptable
in social sciences, particularly for complex and
multifaceted consfructs such as metacognifion. In
scale development studies, an explained variance
rate of approximately 30% or higher is generally
regarded as sufficient to represent the underlying
consfruct (Hair, J. F. et al., 2019; Tabachnick, B. G. &
Fidell, L. S., 2013). Previous studies have also reported
similar variance levels, supporting the adequacy of
this value in representing complex psychological
structures (Field, A., 2024).

The structure derived from the EFA was subsequently
fested through Confirmatory Factor Analysis (CFA) to
verify its validity. The CFA results indicated that the
proposed model demonstrated an acceptable fit
tfo the data and was consistent with the theoretical
framework. These findings provide sfrong evidence
for the structural validity of the scale and support the
adequacy of the unidimensional model. Overall, the
results suggest that the scale measures a coherent
and valid construct capable of representing middle
school students’ metacognitive awareness.

To evaluate reliability, the Cronbach’s alpha coefficient
was calculated, yielding a value of 942, indicating a
highly reliable measurement instrument. In general,
coefficients between .60 = a < .80 suggest adequate
reliability, whereas coefficients between .80 < a < 1.00
indicate strong reliability. Accordingly, the developed
Metacognitive Awareness Scale for Middle School
Students demonstrates strong infernal consistency.

Additionally, test-retest reliability was examined to
assess tfemporal stability. The Infraclass Correlation
Coefficient (ICC) calculated from two administrations
conducted three weeks apart was ICC(3,1) = 997, 95%
Cl [0.996, 0.998]. According to Koo and Li (2016), ICC
values above 90 indicate excellent reliability. This
result confirms that the scale produces stable and
consistent measurements over time.

The findings of the present study are consistent with
previous research on metacognitive awareness while
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also extending the existing literature by providing
evidence from a developmentally appropriate
instrument specifically designed for middle school
stfudents. For example, Karakelle and Sarag (2007)
reported that the Children’s Metacognitive Awareness
Scale (CMAS-C), originally developed with a
multifactorial structure for students in Grades 3-9,
was subsequently interpreted as a unidimensional
constfruct through the use of total scores. Similarly,
Cetfinkaya and  Erkfin  (2002) developed «a
metacognitive inventory for sixth-grade students
consisting of four dimensions: evaluation, self-control,
awareness, and cognitive strategies. Akin et al. (2007)
validated the Turkish version of Schraw and Dennison’s
(1994) Metacognitive Awareness Inventory (MAI) for
university students. Their findings supported an eight-
factor structure comprising declarative, procedural,
and conditional knowledge together with planning,
monitoring, information management, debugging,
and evaluation. Taken together, these findings
suggest that although metacognitive processes are
theoretically conceptualized as distinct dimensions,
they may operate as an infegrated system during
middle school, supporting the unidimensional structure
identified in the present study.

Yildiz et al. (2009) developed a metacognition scale for
students in Grades 6-8 consisting of eight dimensions
representing both metacognitive knowledge and
metacognitive regulation. Whereas ftheir study
supported a multidimensional structure, the present
study identified a unidimensional structure based on
empirical evidence obtained through exploratory
and confirmatory factor analyses. Although both
instruments address similar metacognitive processes,
the present scale conceptualizes these processes as
manifestations of a single underlying construct rather
than as independent dimensions.

Namlu (2004) developed a four-factor Metacognitive
Learning Strategies Scale for university students,
focusing primarily on planning, monitoring, and
evaluation strafegies. In  contrast, the present
study supports a more parsimonious single-factor
model that facilitates score inferpretation and
practical application in school settings. Similarly,
the Motivational, Cognitive, and Metacognitive
Competencies Scale adapted by Aktamis and
Uca (2010) combines motivational, cognitive, and
metacognifive competencies within  a broader
framework rather than measuring metfacognitive
awareness independently. Similarly, the Metacognitive
Learning Strategies Determination Scale (MLSDS)
by Cogenli and Guven (2014) targeted preservice
feachers and identified four factors—planning,
monitoring, evaluation, and affective regulation.
Unlike these multidimensional instruments, the present
scale conceptualizes these components as indicators
of a single latent consfruct, resulting in a more
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parsimonious Mmeasurement model that may be more
practical for educational assessment. Similarly, Demir
(2013) proposed a three-dimensional metacognition
scale for preservice teachers, again highlighting that
previous instruments have predominantly focused on
older populations rather than middle school students.

Considering these  studies  collectively, the
unidimensional Metacognitive Awareness Scale for
Middle School Students developed in the present
research shows theoretical and structural similarities
with both single-factor (e.g., Akin et al., 2007; Demir,
2013; Karakelle & Sarag, 2007) and multidimensional
but conceptually integrative scales (e.g., Aktamis &
Uga, 2010; Gogenli & Guven, 2014; Namlu, 2004; Yildiz
et al., 2009). The primary contribution of the present
study lies in the development of a psychometrically
validated insfrument specifically designed for
students in Grades 5-8, using dafta collected
from diverse school settings and addressing the
limited availability of developmentally appropriate
metacognitive assessment tools in Turkiye. The strong
psychometric properties of the scale, together with
its practical applicability, suggest that it can serve as
a reliable instrument for both educational research
and classroom practice. From a developmental
perspective, the unidimensional structure identified in
this study may indicate that middle school students do
not yet differentiate metacognitive knowledge and
regulatory processes as separate cognitive systems.
Instead, these processes may operate as a unified
construct during early adolescence.

The findings of the present study are consistent
with  foundational theories of metacognition,
which concepfualize metacognition as involving
both awareness of cognition and the regulation of
cognitive processes (Flavell, 1979; Schraw & Dennison,
1994; Veenman et al, 2006). During middle school,
metacognitive awareness and regulatory skills play
an important role in improving learning quality,
supporting self-regulated learning, and promoting
academic development (Kuhn, 2000; Veenman et
al,, 2006). Previous studies have shown that students
with higher levels of metacognition tend to exhibif
more stable academic performance, employ more
effective learning strategies, and demonstrate greater
success in problem-solving. Moreover, metacognition
supports self-regulation and independent learning by
enabling learners to plan, monitor, and evaluate their
own learning processes.

The Mefacognitive Awareness Scale for Middle School
Students developed in this study differs from earlier
instruments both theoretfically and in measurement
scope. For example, Karakelle and Sarag (2007)
primarily emphasized cognitive awareness, whereas
Akin et al. (2007) adapted the MAI for university
sfudents. Consequently, neither instrument was
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specifically designed to reflect the developmental
and linguistic characteristics of middle school
learners. Similarly, Yildiz et al. (2009) employed an
eight-factor scale to differentiate metacognition info
several subcomponents. In contfrast, the present study
supports a unidimensional representation in which
cognitive awareness, planning, monitoring, evaluation,
and regulation function as interrelated indicators of a
single latent construct. This interpretation is supported
by both the exploratory and confirmatory factor
analyses conducted in the present study.

Unlike previous instruments that primarily emphasized
learning strategies (Namlu, 2004; Cogenli & Guven,
2014), the present scale was specifically designed
fo assess metacognitive awareness as a distinct
psychological construct. The Motivational, Cognitive,
and Metacognitive Competencies Scale (Aktamis &
Uga, 2010), though comprehensive, did not isolate
metacognition as a distinct construct. In contrast,
the current scale evaluates students’ metacognitive
awareness through observable learning behaviours,
measuring not only “knowing what one knows” but
also the ability to plan, monitor, regulate, and evaluate
one’s own learning. Accordingly, the scale reflects
the practical dimension of metacognitive awareness
by capturing how students consciously manage
their learning processes. Moreover, it provides a
developmentally appropriate and educationally
relevant measure for assessing metacognitive
awareness among middle school students.

The primary confribution of this study lies in establishing
a developmentally appropriate, process-oriented,
and culturally relevant measurement fool for assessing
metacognitive awareness in middle school students.
Unlike existing instruments, the present scale intfegrates
both metacognitive knowledge and regulatory
processes within a unified sfructure, reflecting the
holistic nafure of metfacognitive functioning in this
age group. In this respect, the present study addresses
a critical gap in the literature by offering a scale
specifically designed for middle school students,
both in terms of developmental appropriateness and
alignment with contemporary educational practices.

From a practical perspective, the developed scale
provides feachers with a valid and reliable tool for
monitoring students’ metacognitive awareness,
identifying areas requiring insfructional support, and
designing fargeted learning inferventions. In addition,
school counselors and educational psychologists
may employ the instrument to evaluafte students’
metacognitive  development, while researchers
may use it to investigate the relationships between
metacognitive awareness and variables such as
academic achievement, motivation, self-regulated
learning, and critical thinking. Moreover, the scale
can be used in infervention studies fo evaluate the

effectiveness of instructional
improving metacognitive skills.

programs aimed af

Limitations and Future Research

Although the present study provides strong evidence
for the validity and reliability of the Metacognitive
Awareness Scale for Middle School Students, several
limitations should be acknowledged. First, the
sample was restricted to middle schools located
in specific districts of Istanbul, which may limit the
generalizability of the findings fo other regions and
socio-cultural contexts. Future studies should therefore
replicate the scale development process with more
diverse samples across different geographical and
cultural settings. Second, the data relied exclusively
on self-report measures, which may be subject
to social desirability bias and students’ limited
ability to accurately reflect on their own cognitive
processes. Incorporafing complementary methods
such as teacher observations, performance-
based assessments, or mixed-method approaches
would provide a more comprehensive evaluation
of metacognifive awareness. Third, although
metacognition is theoretically conceptualized as a
multidimensional construct, the analyses revealed
a unidimensional facfor sfructure. This outcome
may reflect the developmental characteristics of
middle school students, yet future research should
explore  whether multidimensional models can
be idenfified in different age groups or through
alternative measurement approaches. Finally, the
study employed a cross-sectional design, which
does not allow for examination of developmental
changes in metacognitive awareness over time.
Longifudinal studies would be valuable in fracking how
metacognitive skills evolve throughout middle school
and beyond. Addressing these limitations will not only
strengthen the psychometric robustness of the scale
but also confribute to a deeper understanding of
metacognitive development in diverse educational
contexts.
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