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Abstract

Context and relevance. Metacognition is the control over one’s thoughts.
There is a lack of a reliable survey measuring metacognition of schoolchildren
in Russia. Objective. The goal of this article is to report on the adaption of the
metacognition survey on a sample of Russian adolescents. Hypothesis. The
adaptation of the metacognition scale from the DAACS self-regulation survey
will allow overcoming the lack of reliable instruments to measure metacogni-
tion of Russian adolescents. Methods and materials. The study included
1167 secondary school students (55,27% girls), with an average age of
14,4 years. The metacognition survey from the DAACS self-regulation ques-
tionnaire (Lui et al., 2018) was adapted in this study. A school burnout survey
and domain specific scales for self-efficacy were used to test correlations with
other constructs. In this study, we present validity evidence of the metacogni-
tion survey based on: 1) the internal structure of the survey using confirma-
tory factor analysis (CFA); 2) reliability by checking the internal consistency
of the survey; 3) correlations with other constructs by presenting discriminant
validity; 4) response processes using Rasch modeling. Results. The CFA
results confirmed the three-factor structure of the metacognition survey in a
sample of Russian adolescents and showed high internal consistency of the
questionnaire (o = 0,92; f = 0,86). Evidence based on the discriminant rela-
tions with other variables has shown that metacognition correlates positively
with domain-specific self-efficacy and negatively with burnout. In addition, the
response processes based on Rasch modeling show that most of the items
are understandable for students with an average level of metacognition, and
many students (71%) have chosen average responses on a Likert-type scale.
Conclusions. Despite some limitations of the study (examining convergent
and longitudinal validity), the available results show that the adapted survey
has good psychometric properties and is recommended for use with students
in middle schools.
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Pestome

KoHTeKCT U aKkTyanbHOCTb. MeTano3HaHne — 3TO KOHTPOSib Haf CBOMMM
MbICNAMW. Ha AaHHbIA MOMEHT HET HU Of|HOrO HaAEXHOro MHCTPYMEeHTa, 13-
MEpPSIOLLEro HaBbIKM MEeTano3HaHUA Y POCCUNCKMX MNOAPOCTKOB B LUKOSIbHOM
KOHTekcTe. Llenb. AgantupoBaTth U BanuavM3vpoBaThb LUKany MeTano3HaHus
npu y4acTun POCCUMCKMX LUKONBbHUKOB. MMnoTe3a. Agantaums v Banvpmaa-
Lms LIKanbl MeTano3HaHus n3 onpocHuka camoperynaumm DAACS nossonut
NosyynTb MNCUXOMETPUYECKME XapaKTEPUCTUKM METOAMKW, HeobXoaumble
ANs npeofoneHns Aeduvumuta COBPEMEHHOrO HafEeXHOro WHCTPYMeHTapws,
N3MEePSIOLLIEro HaBblKM MEeTano3HaHWs y poccuiickmx nogpocTtkos. MeTtopbl
n MaTtepuansl. B uccnepgosanmmn npuHanu yqactme 1167 yqawmxcs cpegHux
wkon (55,27% peBoYek), cpenHuii Bo3pact — 14,4 net. B mccnegoBaHum
apanTtuposanca OnpocHUK MeTarno3HaHusi N3 UHCTPYMEHTa caMoperynsaumum
DAACS (Lui et al., 2018). [Ina npoBepKkx CBA3EN C APYrYMU KOHCTPYKTamu
MCMNOMb30BaNNCh OMPOCHMK BbIFOPaHWUS LLUKONbHUKOB W LUKasbl NPeaMeTHO-
OpPVIEHTUPOBaHHOW camo3adeKTMBHOCTU. B paboTe noarBepxpaetcs Ba-
NUOHOCTb MHCTPYMEHTa Ha OCHOBe: 1) BHYTPEHHEN CTPYKTYpbl OMPOCHMKA,
MCNONb3ys KOH(PUPMATOpPHbIA hakTopHbIN aHanua (KDA); 2) HapgexHocTu
Yepe3 MpOBEpPKY BHYTPEHHEN COrnacoBaHHOCTU OMPOCHUKA; 3) Koppens-
Ui C ApYrMMM KOHCTPYKTamy nyTem MpeacTaBieHust AUCKPUMUHAHTHbBIX
cBfiden; 4) OTBETOB PECTOHAEHTOB C MpuMeHeHnem Palu-mopgenuposaHus.
Pesynbratbl. Pesynstatel KOA noateepannmn TpexdakTOpHY CTPYKTYpy
OMPOCHMKA MeTano3HaHUA Ha BbIGOPKE POCCUMCKUX MOAPOCTKOB M nokasanu
BHYTPEHHIOIO COrNacoBaHHOCTb onpocHuka (o = 0,92; B = 0,86). BanngHocTb
Ha OCHOBE OUCKPVMMUHAHTHbIX CBA3EN nokasasna, Y4To MeTano3HaHue noso-
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XUTESIbHO CBA3aHO C NPedMETHO-OPUEHTUPOBAHHOW CaMO3((EKTUBHOCTLIO
M OTpuuaTenbHO CBA3aHO C BbiropaHneM. OTBETbI PECNOHOEHTOB Ha OCHOBE
PaLu-mogenupoBaHua 4EMOHCTPUPYIOT, HYTO YTBEPXOEHUS ONPOCHMKA MOHAT-
Hbl LUKOJIbHMKaM CO CPefHMM YPOBHEM MeTano3HaHus, U 60MbLUMHCTBO pe-
crnoHAeHToB (71%) BbiOUpany cpegHue oTBeThI Mo LKane Jlukepta. BoiBogbl.
HecmoTps Ha HEKOTOpblE OrpaHM4eHUs UCCrefoBaHusa (NpoBepKa KOHBEp-
FEHTHOM W NOHTUTIOAHON BanMAHOCTH), MMeoLLmMecs pesynbTaTbl NO3BONSAT
cenatb BbiBO, YTO afanTMpOBaHHbIA ONPOCHMK 06rafaeT XOpoLUUMK Ncu-
XOMETPUYECKMMU XapakTEPUCTMKAMUN N PEKOMEHAOBAH K MCMOSIb30BaHNIO CO
LLIKOMbHUKaM1 ANt UBMEPEHUs MeTano3HaHus.

KnroueBble cnoBa: meTanoaHaHue, MnaHMpoBaHWe, MOHUTOPUHT, pedoiek-
Cusi, HaleXXHOCTb, BaNMAHOCTb, (DAaKTOPHBbIV aHanus, Pall-MogenvpoBaHve

®duHaHcupoBaHue. CTaTba NOAroToBNeHa B paMkKax npoekTa nporpammbl pyHAaMeHTanbHbIX Uc-
cneposanuii HAY BLUS «JloHruTiogHoe nccnepoBaHne (HakTopoB, BAMSIOLLMX HA LLUKOMbHYIO He-
ycneLwHocTb» (2022—-2024 rr.). https://www.hse.ru/org/projects/834293129.

BnaropapHocTu. ABTOpbI 6narofapaT 3a NOMOLLb B cO60pe AaHHbIX Ans nccneposanus .10. VisaHosa,
a Takxe [ABYX aHOHMMHbIX PELIEH3EHTOB 32 KOHCTPYKTUBHYO OOpaTHYO CBA3b NPW HanMcaHum cTaTby.

[ononHuTenbHble faHHble. HaGopbl AaHHbIX MOXHO 3anpocuTb Yy MepBOro aBTopa CTaTbu
(O.P. AxmepxaHoBa).

Ansa uutupoBaHusa: Axmepxarosa, [.P., OkyHona, A.O. (2025). Agantaums LWKasnbl MeTanosHaHus
13 onpocHuka camoperynaumn DAACS npu y4acTum poCCUACKMX NOAPOCTKOB. [Icuxonornyeckas

Hayka n obpasosaHue, 30(5), 91-104. https://doi.org/10.17759/pse.2025300507

Introduction

The Federal State Educational Stan-
dards define the development of meta-sub-
ject skills as one of the learning outcomes.
Meta-subject skills include the ability to set
goals, select and use strategies to achieve
goals, and the capacity to analyse academ-
ic successes and difficulties. These skills
reflect the concept of self-regulated learn-
ing (Akhmedjanova, 2024), and the skills
of goal setting, monitoring, and reflection
correspond to the scientific understanding
of metacognition (Winne, Azevedo, 2014).

Metacognition is the understanding and
control of one's own thoughts (McCormick,
2003). Metacognition may be considered in
the context of declarative, procedural, and
conditional knowledge (McCormick, 2003;
Schraw, Dennison, 1994; Winne, Azevedo,
2014). Declarative knowledge implies that
a person knows facts. Procedural knowl-
edge means that students know how to

perform a task, i.e., how to apply declara-
tive knowledge. Conditional knowledge as-
sumes that students understand when and
where to apply declarative and procedural
knowledge to complete tasks (Winne, Aze-
vedo, 2014).

Another perspective on metacognition
characterizes it as a form of thinking within
the framework of self-regulated learning
(Akhmedjanova, 2024; Winne, Azevedo,
2014). Ph. Winne and R. Azevedo (2014)
note that for successful learning, it is not
enough to possess only declarative, proce-
dural, and conditional knowledge. It is also
necessary to analyze one's knowledge and
compare it with task performance results,
monitor one's understanding, and the abil-
ity to overcome difficulties to achieve learn-
ing goals.

In this study, we examine metacogni-
tion through the lens of the theoretical
framework of self- and social regulation of
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learning (Akhmedjanova, 2024). The theo-
retical framework (Figure) integrates three
domains: self-regulated learning (C-I, L-N),
socially regulated learning (A-B, J-L), and
culture (O) (Akhmedjanova, 2024). Social
regulation of learning includes learning
methods (A-B) and formative assessment
practices (J-K).

Research on metacognition

Research on metacognition shows
positive effects of teaching metacognitive
strategies to students. There is evidence of
positive links between teaching metacogni-
tive strategies and academic achievement
in mathematics (Muncer et al., 2022) and
general academic performance (De Boer et
al., 2018; Ohtani, Hesasaka, 2018; Perry,
Lundie, Golder, 2019), including findings
from longitudinal studies (He et al., 2024).
Students with more developed metacogni-
tive skills typically learn more effectively,
demonstrate higher motivation, and utilize
a broader range of strategies to achieve

their learning goals (Winne, Azevedo,
2014). Metacognition also receives signifi-
cant attention in Russian literature (Byzova,
Perikova, 2022; Karpov, Skityaeva, 2005;
Perikova, Byzova, 2022; 2020).

Various methods exist for measuring
metacognition, but questionnaires remain
the most common approach (Perikova,
Byzova, 2022; Schraw, Dennison, 1994;
Winne, Azevedo, 2014). The most well-
known among these is the Metacognitive
Awareness Inventory (MAI) (Schraw, Den-
nison, 1994), developed by G. Schraw and
R. Dennison. It measures metacognitive
knowledge and metacognitive regulation
using 52 items.

The first adaptation of this inventory
on a Russian sample was conducted by
A.V. Karpov and I. M. Skityaeva (2005), fol-
lowed by E. I. Perikova and V. M. Byzova
(2022), who refined the factor structure and
proposed a shortened version (32 items) of
the "Metacognitive Involvement in Activity"
inventory. The shortened version of the in-

Teacher sets a task:
Goals/criteria/standards
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Instruction
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ventory demonstrates acceptable internal
consistency values (a = 0,42 to 0,83).

Another self-regulation survey that in-
cludes a metacognition scale is the ques-
tionnaire developed for the Diagnostic
Assessment and Achievement of College
Skills (DAACS) project (Lui et al., 2018).
The DAACS self-regulation survey includes
47 items on a Likert scale from 1 (strongly
disagree) to 5 (strongly agree). The survey
demonstrates good psychometric proper-
ties (w = 0,79 t0 0,91).

As evident from the description above,
numerous instruments exist for measuring
metacognition, but most were developed
and adapted using samples of adults or
university students (Perikova, Byzova,
2022; Schraw, Dennison, 1994).

The research gap of this study is the
lack of a reliable and validated instrument
measuring metacognitive skills in Rus-
sian adolescents. Consequently, the goal
of this study is to adapt and validate the
metacognition scale from the DAACS self-
regulation survey on a sample of Russian
school students.

Validity and reliability

In this study, the psychometric proper-
ties of the metacognition scale were estab-
lished based on the theoretical framework
of construct validity (Kane, 2006), which
includes validity based on the instrument's
content, response processes, internal
structure, correlations with other con-
structs, consequences of test results, and
reliability (AERA, APA, NCME, 2014; Kane,
2006).

To assess the validity and reliability of
the metacognition scale, we address the
following research questions:

1. What is the validity of the metacogni-
tion scale based on:

a. the internal structure?

b. the reliability?

c. correlations with other constructs?

d. response processes?

We present the validity of the metacog-
nition questionnaire based on: 1) the inter-
nal structure of the scale using confirmatory
factor analysis (CFA); 2) reliability through
testing the internal consistency; 3) correla-
tions with other constructs by presenting
discriminant relationships; 4) response
processes using Rasch modelling.

Materials and methods

Design: The study was conducted as a
cross-sectional survey in the spring of 2023
in the Yaroslavl region.

Sample: The study involved 1167 mid-
dle school students (55,27% girls), from
the seventh (n = 345; 55,07% girls), eighth
(n =514; 55,44% girls), and ninth (n = 308;
55,19% girls) grades. The average age of
the students was 14,4 years (SD = 0,91).
The recommended sample size should
have a minimum of 407 participants to
achieve 80% statistical power at p = 0,05.
The sample in this study exceeds the rec-
ommended size twofold and has sufficient
power for statistical analysis.

Instruments: The metacognition survey
is an adaptation of the metacognition scale
from the DAACS self-regulation survey (Lui
et al., 2018). The original instrument includes
three scales: planning (5 items; o = 0,71),
monitoring (6 items; a = 0,79), and reflec-
tion (3 items; a = 0,73). It uses a Likert re-
sponse scale ranging from 1 — strongly
disagree to 5 — strongly agree. The DAACS
self-regulation survey has good psychomet-
ric characteristics and internal consistency
(o = 0,89), as well as acceptable model fit
indices: ¥*(1020) = 19988,706, p < 0,001,
CFI= 0,868, RMSEA = 0,053, SRMR = 0,051,
v?/df = 19,597 for a sample of higher educa-
tion students (n = 6644) (Lui et al., 2018).

To examine relationships with other
constructs, the School Burnout Inventory
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(Bochaver, Mikhailova, 2023) and domain-
specific self-efficacy scales (Akhmedjano-
va, 2024) were used.

The School Burnout Inventory (Bo-
chaver, Mikhailova, 2023) includes nine
items across three subscales: exhaustion,
cynicism, and sense of inadequacy. The
response scale ranges from 1 — strongly
disagree to 6 — strongly agree. Results
from a study on a sample of students aged
from 10 to 18 (n=3197) showed high model
quality indices: ¥*(24) = 244,648, p < 0,001,
CFI = 0,981, TLI = 0,971, RMSEA = 0,055
[0,049; 0,061], SRMR = 0,026, and internal
consistency, o = 0,67, 0,76, 0,85 (Bochav-
er, Mikhailova, 2023).

The Self-Efficacy Scales (Akhmedjano-
va, 2024) comprise five separate surveys
for all key school subjects: mathemat-
ics (4 items; a = 0,8; = 0,83), reading
(4 items; a = 0,79; ® = 0,81), foreign lan-
guage (5 items; o = 0,93; @ = 0,94), physics
(5 items; a = 0,93; ® = 0,95), and biology
(4 items; a. = 0,88; = 0,9). They use a Lik-
ert response scale ranging from 1 — cannot
do at all to 4 — can do very well. Results
from a study on a sample of students from
primary (n = 972) and secondary (n = 584)
schools indicated that the questionnaire
has good psychometric characteristics:
a=0,79 — 0,93; ¥2 (98) = 292,02, p <,000,
CFI = 0,99, TLI = 0,99, RMSEA = 0,04,
SRMR = 0,04 (Akhmedjanova, 2024).

Data collection: The metacognition
scale was translated from English into Rus-
sian by an expert in educational psychol-
ogy. Two experts in psychology and peda-
gogy then independently evaluated the
translation. Additionally, we presented the
translated items to five 10th-grade students
from a Moscow school. Discrepancies in
the translation, based on recommenda-
tions from the experts and the students,
were resolved through discussions among
the experts. After discussing the response
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scale with the students, we decided to use
a shortened response scale from 1 (almost
never) to 4 (almost always) to simplify
comprehension for the students. Some re-
searchers recommend against using long
response scales, as data analysis often re-
quires merging similar response categories
(Colvin, Gorgun, 2020).

Parents of the students provided a
signed informed consent, and the children
gave their assent to participate in the study.
We did not collect any personal data from
the students to ensure the confidentiality of
their responses.

Data analysis: Data analysis was con-
ducted in the R program using the “lavaan’
(Rosseel et al., 2024) and "psych’ (Revelle
etal., 2024) packages for CFA, Spearman's
correlation coefficient, and the non-para-
metric Mann-Whitney and Kruskal-Wallis
tests. These tests allowed us to identify dif-
ferences in metacognition scores based on
student gender and grade level. CFA was
used to test the factor structure, while the
calculation of Cronbach's alpha and Gutt-
man's beta was used to determine the reli-
ability of the scale. Rasch modelling was
performed using the Winsteps software
(version 5.2.3.0) (Linacre, 2012) and al-
lowed for checking the quality of each item.
Missing data analysis was conducted using
the "VIM' package (Templ et al., 2023).

The missing data analysis was per-
formed on the sample of students from
grades 7 to 11 (n = 1469) and revealed
varying degrees of missing data depend-
ing on the variable (gender, grade = 0%;
self-efficacy for foreign languages = 20%
in grades 10 and 11). Pearson's chi-
square test was statistically significant,
indicating no association between miss-
ingness and student gender or grade.
The results showed that the data were
missing completely at random (MCAR).
Therefore, after removing 302 observa-
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tions with missing data, the sample size
was reduced to 1167 observations from
students in grades 7-9, which were used
for all subsequent analyses.

Results

Descriptive statistics was used to check
the data for normality and to determine the
average level of metacognition and differ-
ences in metacognition among students
based on gender and grade.

The results of the Shapiro-Wilk test indi-
cate a deviation from normal distribution for
all variables of interest. Subsequent results
are based on non-parametric analysis (see
Tables 1-3 in the Appendix).

Results from the Mann-Whitney test
showed no statistically significant differ-
ences in the overall level of metacognition,
or its subscales, between boys and girls
(Table 1 in the Appendix). Results from the
Kruskal-Wallis test revealed significant dif-
ferences in overall metacognition depend-
ing on grade: ¥*(2) = 9,83, p < 0,001. Ninth-
graders showed higher metacognition

results than students in seventh and eighth
grades (Table 2 in the Appendix). Based on
these results, it can be concluded that the
majority of students in this sample demon-
strate a basic level of metacognition (Table
3 in the Appendix).

Validity of the metacognition

scale based on internal structure

To determine validity based on the in-
ternal structure of the metacognition scale
(14 items), CFA was conducted. The re-
sults revealed excellent fit indices for the
three-factor structure: »2(74) = 550,15,
p < 0,001, CFl = 0,94, TLI = 0,93, RM-
SEA = 0,07, SRMR = 0,04, y2/df = 7,43.
These indicators correspond to the recom-
mended thresholds for such indices (Hu,
Bentler, 1999). In Table 1, standardized
factor loadings indicate that all items are
moderately or strongly correlated with la-
tent factors of planning, monitoring, and
reflection (0,55-0,82).

The metacognition survey demon-
strates the internal consistency and reliabil-

Table 1

Results of the confirmatory factor analysis (standardized factor loadings)
and reliability estimes

Sub-scale ltems

Standardized factor loadings o B

Variance

Planning

0,65 0,79 | 0,71 0,43

0,72

0,55

0,75

0,61

Monitoring

0,75 0,88 | 0,83 0,54

0,78

0,75

0,74

0,71

|g|e|e|N|o|a|s|w|n|=

0,73

—_
N

Reflection

0,81 0,81 | 0,71 0,59

—_
w

0,79

—
»~

0,72
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ity of each of the scales (Table 1) based
on the Cronbach alpha (0,79-0,88) and
Gutmann beta (0,71-0,83) indices, and
the overall reliability of the entire scale:
a=0,92; p =0,86.

To examine relationships with other
constructs, Spearman's correlation coef-
ficient was used to assess the correlations
between metacognition, burnout, and do-
main-specific self-efficacy.

The metacognition scales showed
positive and statistically significant cor-
relations with student self-efficacy across
all subjects (Table 2). However, all cor-
relations were relatively weak, indicating
that the metacognition and self-efficacy
surveys measure distinct constructs. The
correlation between the metacognition
scales and burnout was negative and
weak — the higher the metacognition, the
lower the burnout among students. The
results of the correlation analysis indicate
divergent relationships between the con-
structs of metacognition and self-efficacy,

as well as between metacognition and
student burnout.

Validity of the metacognition
questionnaire based on response
processes

Rasch modelling allowed for determin-
ing the quality of each item and the re-
sponse scale.

The mean-square (MNSQ) statistic
for all 14 items identified participants’ re-
sponse patterns (Linacre, 2012). Based on
Bond and Fox’s (2013) recommendations,
MNSQ values between 0,6 and 1,4 are
considered acceptable, while values be-
low 0,6 and above 1,4 indicate misfit. The
values in Table 3 demonstrate that the infit
statistics range from 0,75 to 1,52, which
falls within the acceptable range for the ma-
jority of items. Items 3 (Infit MNSQ = 1,52,
ZSTD = 9,90) and 5 (Infit MNSQ = 1,40,
ZSTD = 8,81) show misfit, meaning respon-
dents answered these items inconsistently.
The same pattern is observed for these

Table 2

Spearmen correlation coefficients for metacognition, self-efficacy
and burnout scales (n = 1167)

Sub-scales 1 2 3
1. Planning -
2. Monitoring 0,66 -
3. Reflection 0,61 0,71 -
4. Self-efficacy math 0,19 0,19 0,17
5. Self-efficacy Russian 0,24 0,27 0,22
6. Self-efficacy literature 0,24 0,24 0,22
7. Self-efficacy foreign language 0,21 0,21 0,22
8. Self-efficacy biology 0,23 0,19 0,24
9. Self-efficacy physica 0,22 0,22 0,21
10. Exhaustion
11. Cynicism -0,17 -0,13 -0,16
12. Feeling of inadequacy -0,14 -0,11
CpegHee (CO) / Mean (SD) 2,75 2,79 2,68

(0,63) (0,66) (0,74)

Note: All estimates are significant at p < 0,001.
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two items in the outfit statistics (Table 3),
confirming greater variation in participants
responses.

The item difficulty measures range from
-0,60 (Item 1) to 1,49 (ltem 3) logits. Ac-
cording to Rasch measurement guide (Lin-
acre, 2012), items with measures greater
than 2,0 logits are considered difficult, while
those below -2,0 logits are considered easy
(Linacre, 2012). Most respondents are ex-
pected to fall between 0 (the mean value)
and +2 logits. The items from the metacog-

nition scale do not exceed these boundar-
ies; rather, they are clustered around the
average metacognition level of the respon-
dents (between 0 and 2 logits) and are well-
suited for measuring the metacognitive skill
of the respondents in this sample.

Iltem 3 is somewhat more difficult for
respondents than the other items, which
is associated with its demand for a more
complex skill of reflection and awareness
before starting to read texts. Iltems 2 and
4 may be easier, as they indicate basic

Table 3
Infit and outfit estimates of responses for each item of the metacognition scale
tem JMLE' Infit Infit outfit | outit | Exadt | Exact
measure MNSQ' ZSTD? MNSQ ZSTD Obs%* Exp%
3 1,49 1,52 9,90 1,56 9,90 44,5 55,1
5 —-0,38 1,40 8,81 1,38 8,09 53,2 59,3
1 -0,60 1,05 1,26 1,12 2,67 62,6 59,7
14 0,48 1,07 1,63 1,08 1,91 61,6 59,7
4 -0,09 1,07 1,75 1,07 1,66 60,8 58,6
2 -0,51 1,04 0,90 1,04 1,05 58,9 55,8
10 0,12 0,90 2,45 0,95 -1,19 64,5 57,8
6 -0,33 0,92 -2,12 0,91 -2,32 67,3 59,3
8 -0,33 0,90 -2,57 0,90 -2,40 65,6 59,3
13 -0,08 0,87 -3,44 0,86 -3,46 65,9 58,5
11 0,08 0,86 -3,73 0,86 -3,46 66,7 57,9
12 0,13 0,83 —4,49 0,82 —4,60 65,8 57,8
9 -0,01 0,79 -5,56 0,80 -5,28 68,1 58,4
7 —-0,05 0,75 —6,67 0,75 —-6,50 68,2 58,5
Mean 0,00 1,00 -0,48 1,01 -0,28 62,4 58,3
St. Dev. 0,50 0,21 4,77 0,22 4,67 6,4 1,3

T Joint Maximum Likelihood Estimation (JMLE).

Mean Square Statistics (MNSQ).

Standardised Z Score (ZSTD).

The Exact Observation Match Percentage (OBS%) shows the proportion of data points that match the expected values
within a 0,5-point range. The Expected Percentages (EXP%) reflect the theoretical proportion of responses predicted by
the Rasch model. On average, the OBS% exact match across all items was 62,4% (SD = 6,4), while the average EXP%
was 58,3% (SD = 1,3). This indicates that the observed match generally aligned with expectations. However, the spread
of OBS% values was higher than that of EXP%, suggesting variations in fit at the individual item level. The consistency of
the EXP% values indicate good calibration of the Rasch model for the metacognition items. Nevertheless, some items (for
example, ltems 3 and 5) may require refinement.
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metacognitive skills — thinking about how
to approach learning tasks.

Analysis of the response scale showed
that its categories increase monotonically,
meaning respondents utilized the entire
range of the answer scale. Specifically, 9%
of respondents chose answer 1 (almost
never), 27% chose answer 2 (rarely), 44%
preferred option 3 (often), and 20% chose
answer 4 (almost always). The response
scale is considered balanced, as 71% of
respondents selected options 2 (rarely)
and 3 (often).

Discussion

The goal of this study was to adapt the
metacognition scale from the DAACS self-
regulation survey for a sample of Russian
school students.

Finding 1: CFA confirmed the three-
factor structure of the metacognition scale,
including planning, monitoring, and reflec-
tion subscales, consistent with the original
instrument (Lui et al., 2018). This confirms
the internal structure of the metacognition
scale (RQ1.a).

Finding 2: Internal consistency indices
based on Cronbach's alpha and Guttman's
beta coefficients indicate high reliability for
the three individual sub-scales and overall
metacognition scale. This result is consis-
tent with the estimates of the original ques-
tionnaire (Lui et al., 2018) and addresses
RQ1.b.

Finding 3: The correlation coefficients
of metacognition with the constructs of self-
efficacy and burnout confirm validity based
on divergent relationships and indicate
that all three instruments measure distinct
constructs (RQ1.c). Thus, metacognition is
positively related to self-efficacy: the higher
the metacognition, the higher the self-
efficacy for school subjects. Similar rela-
tionships between metacognition and self-
efficacy (Ohtani, Hisasaka, 2018; Winne,
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Azevedo, 2015) and burnout (Maricutoiu,
Silea, 2019; Rahmati, 2015) have been
identified in numerous studies.

Finding 4: Participant responses dem-
onstrate that the items of the metacogni-
tion scale are comprehensible to students
with an average level of metacognition
(RQ1.d). Furthermore, the majority of re-
spondents (71%) selected mid-range an-
swers on the Likert scale. Items describ-
ing strategies such as asking questions
before reading texts or predicting potential
questions on future tests appeared slightly
more challenging for the students in this
sample. Respondents from this sample
may either not use these strategies or use
them ineffectively.

Based on the results, the main con-
clusion is that the adapted metacognition
scale has good psychometric character-
istics and is recommended for use with
school students in the context of Russian
general education.

Conclusion

Metacognition is one of the skills rec-
ommended for development in the general
education curriculum at the federal level.
However, there is a shortage of valid and
reliable tools for measuring such skills.

The study presented here successful-
ly confirmed the three-factor structure of
the metacognition scale from the DAACS
self-regulation survey on a sample of
Russian school students. The results of
this study demonstrate the high internal
consistency of the scale, indicate diver-
gent relationships of metacognition with
student self-efficacy and burnout, and
show that the questionnaire items are
comprehensible to students. Accord-
ingly, the metacognition scale is recom-
mended for use with middle and high
school students. It can become one of
the tools for determining metacognition
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levels in different groups of students and,
in the future, for developing educational
programs to support and foster metacog-
nition in school contexts.

Limitations. Despite the high psycho-

metric properties of the adapted meta-
cognition questionnaire, this study has
some limitations. Within the unified validity
theory framework, it is necessary to estab-
lish not only divergent but also convergent

Cnucok ucroyHmkos / References

1.

AxmvepxaHosa, [O.P. (2024). Ponb coumanbHom
N CaMOCTOATENbHOM perynaumMm obyyeHus B
LLKONbHOM BO3pacTe. Boripock! obpa3oBaHus, 1,
11-43. https://doi.org/10.17323/v0-2024-17280
Akhmedjanova, D.R. (2024). Role of social
and self-regulated learning in school contexts.
Educational Studies Moscow, 1, 11-43. (in Russ.)
https://doi.org/10.17323/v0-2024-17280

Bouagep, A.A., Muxaiinosa, O.P. (2023). BeiropaHune
LLIKONbHWKOB: afanTtaLms onpocHUKa Ha POCCUNCKON
Bbl6opke. Bonpocsl O6pasosaHusi, 2, 70-100.
https://doi.org/10.17323/1814-9545-2023-2-70-100
Bochaver, A.A., Mihajlova, O.R. (2023). Vygoranie
shkolnikov: adaptaciya oprosnika na rossijskoj
vyborke. Voprosy Obrazovaniya, 2, 70-100. (in Russ.)
https://doi.org/10.17323/1814-9545-2023-2-70-100
Beizoea, B.M., Mepukosa, E.W. (2022). Mcuxonorus
MeTano3HaHs: CUCTEMHbIN NOAXOA,. CKNAUA-MPUHT.
Byzova, V.M., Perikova, E.l. (2022) Psihologiya
metapoznaniya: sistemnyj podhod. (in Russ.)
Skifia-print.

Kapnos, A.B., Ckutaesa, .M. (2005). Ncuxonorus
METaKOrHUTUBHbLIX npoueccos. UM PAH.

Karpov, A.V., Skityaeva, .M. (2005). Psihologiya
metakognitivnyh processov. IP RAN.

MepukoBa, E.W., bBbizoBa, B.M. (2022).
®daKTopHas CTPyKTypa PyCcCKOA3bI4HOW Bepcumn
OMpOCHUKa «MeTakorHUTUBHasA BKIIIOYEHHOCTb
B JesATenbHOCTb».  KysbTypHo-VicTopmudeckas
IMeuxonorus,  18(2), 116-126.  https:/doi.
org/10.17759/chp.2022180213

Perikova, E.l., Byzova, V.M. (2022). Faktornaya
struktura  russkoyazychnoj versii oprosnhika
«Metakognitivhaya vklyuchennost'vdeyatel'nost’».
Kufl'turno-Istoricheskaya Psihologiya, 18(2), 116—
126. https://doi.org/10.17759/chp.2022180213
Mepwkosa, E.N., Bbi3oBa, B.M. (2020). MeTano3HaHve
y4e6HON [OeATeNbHOCTU  CTYAEHTOB C  pasHbIM
YPOBHEM MCUXMYECKON camoperynsauum. Science
for Education Today, 10(5), 104—118. http://dx.doi.
org/10.15293/2658-6762.2005.06

relationships with other constructs (for
instance, by using another metacognition
questionnaire, such as the "Metacognitive
Involvement in Activity" inventory (Periko-
va, Byzova, 2022). It is also recommended
to establish the consequential validity of
the metacognition scale results and to
verify longitudinal and test-retest validity
to determine the reliability of the question-
naire in the Russian context.

10.

11.

12.

13.

14.

Perikova, E.I., Byzova, V.M. (2020). Metapoznanie
uchebnoj deyatel'nosti studentov s raznym
urovnem psihicheskoj samoregulyacii. Science
for Education Today, 10(5), 104-118. (In Russ.).
http://dx.doi.org/10.15293/2658-6762.2005.06
Akhmedjanova, D.R. (2024) Domain-specific self-
efficacy scales for elementary and middle school
students. Psychology in Russia: State of the A,
17(1), 45-66. https://doi.org/10.11621/pir.2024.0103
American Educational Research Association,
American Psychological Association, National
Council on Measurement in Education, Joint
Committee on Standards for Educational, and
Psychological Testing (US). (2014). Standards for
educational and psychological testing. Washington,
DC: American Educational Research Association.
Bond, T.G., Fox, C.M. (2013). Applying the Rasch
model: Fundamental measurement in the human
sciences. Taylor & Francis.

Colvin, K.F., Gorgun, G. (2020). Collapsing
Scale Categories: Comparing the Psychometric
Properties of Resulting Scales. Practical
Assessment, Research & Evaluation, 25(6), 1-19.
De Boer, H., Donker, A.S., Kostons, D.D., Van der
Werf, G.P. (2018). Long-term effects of metacognitive
strategy instruction on student academic performance:
A meta-analysis. Educational Research Review, 24,
98-115. https://doi.org/10.1016/j.edurev.2018.03.002
He, G., Chen, S., Lin, H., Su, A. (2024). The
association between initial metacognition and
subsequent academic achievement: a meta-
analysis of longitudinal studies. Educational
Psychology Review, 36(3), 1-32. https://doi.
org/10.1007/s10648-024-09922-w

Hu, L., Bentler, P.M. (1999). Cutoff criteria
for fit indexes in covariance = structure
analysis: Conventional criteria versus new
alternatives. Structural Equation Modeling: A
Multidisciplinary Journal, 6(1), 1-55. https://doi.
org/10.1080/10705519909540118

Kane, M. (2006). Content-related validity evidence
in test development. In S.M. Downing, T.M.

101




Axmepxanosa [.P., OkyHona A.O. (2025)
AZanTtauus LwKasbl MeTano3HaHus 13 OnpoCHUKA. ..
Mcuxonoruyeckas Hayka 1 o6pasoBaHve,

30(5), 91-104.

Akhmedjanova D.R., Okunola A.O. (2025)

Adaptation of the metacognition scale from the DAACS...
Psychological Science and Education,

30(5), 91-104.

15.

16.

17.

18.

19.

20.

Haladyna (Edts.) Handbook of Test Development,
131-1583. Lawrence Erlbaum Associates.

Linacre, J.M. (2012). Winsteps® Rasch
measurement computer program user’s guide.
Beaverton: Winsteps.com.

Lui, A.M., Franklin Jr., D., Akhmedjanova, D.,
Gorgun, G., Bryer, J., Andrade, H.L., Cleary, T.
(2018). Validity evidence of the internal structure
of the DAACS Self-Regulated Learning Survey.
Future Review: International Journal of Transition,
College, and Career Success, 1(1), 1-18.
Maricutoiu, L.P., Sulea, C. (2019). Evolution of
self-efficacy, student engagement and student
burnout during a semester. A multilevel structural
equation modeling approach. Learning and
Individual Differences, 76, 101785.

McCormick, C.B. (2003). Metacognition and
learning. In I.B. Weiner (Ed.) Handbook of
Psychology, 79—-102. Wiley.

Muncer, G., Higham, P.A., Gosling, C.J.,
Cortese, S., Wood-Downie, H., Hadwin, J.A.
(2022). A meta-analysis investigating the
association between metacognition and math
performance in  adolescence. Educational
Psychology Review, 34(1), 301-334. https://doi.
0rg/10.1007/s10648-021-09620-x

Ohtani, K., Hisasaka, T. (2018). Beyond intelligence:
A meta-analytic review of the relationship among
metacognition,  intelligence, and  academic
performance. Metacognition and Learning, 13(2),
179-212. https://doi.org/10.1007/s11409-018-9183-8

21.

22.

283.

24.

25.

26.

27.

28.

Perry, J., Lundie, D., Golder, G. (2019). Metacognition
in schools: what does the literature suggest about the
effectiveness of teaching metacognition in schools?
Educational Review, 71(4), 483-500. https:/doi.org
/10.1080/00131911.2018.1441127

Rahmati, Z. (2015). The study of academic burnout
in students with high and low level of self-efficacy.
Procedia-Social and Behavioral Sciences, 171, 49—
55. https://doi.org/10.1016/j.sbspro.2015.01.087
Revelle, W. (2024). Package ‘psych’. R Package.
URL: https://cran.r-project.org/ web/packages/
psych/psych.pdf (Accessed 15.06.2024).
Rosseel, Y. (2023). Package ‘Lavaan’. R
Package. URL: https://cran.r-project.  org/
web/packages/lavaan/lavaan.pdf (Accessed
05.09.2024).

Schraw, G., Dennison, R.S. (1994). Assessing
metacognitive awareness. Contemporary
educational psychology, 19(4), 460—475. https:/
doi.org/10.1006/ceps.1994.1033

Sternberg, R.J. (2005). Intelligence, competence,
and expertise. In A.J. Elliot, C.S. Dweck (Eds.)
Handbook of Competence and Motivation, 15-30.
Guilford Publications.

Templ, M., Kowarik, A., Alfons, A., de Cillia, G.,
Prantner, B., Rannetbauer, W. (2023). Package
“VIM”. R package. https://cran.r-project.org/web/
packages/VIM/index.html

Winne, P.H., Azevedo, R. (2014). Metacognition. In
R.K. Sawyer (Ed.) The Cambridge handbook of the
learning sciences, 2,63-87. Cambridge University Press.

Appendix A

Metacognition Scale

We would like to know how and where you do homework and study. Please, respond
honestly. The task does not have correct or incorrect responses, and you will not be
graded on this task.

Please respond to each item:

Sub-scale

Item

Planning

1 1 think of several ways to solve a problem and choose the best one.

2 | think about what | really need to learn before | begin a task.

3 | ask myself questions about assigned readings before | begin.

4 | think about the best ways to complete assignments before | begin them.

5 When | study for a test, | think about the types of questions that might be on it.

Monitoring

6 | ask myself periodically if | am meeting my goals.

7 | find myself analyzing the usefulness of my study strategies while | study.

8 | ask myself questions about how well | am doing while | am learning something new.

9 | consider several alternatives to a problem before | answer.

10 | find myself pausing regularly to check my comprehension.

11 | ask myself if what I'm reading is related to what | already know.
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Sub-scale Item
Reflection 12 | ask myself if | learned as much as | could have once | finish a task.

13 I ask myself how well | accomplished my goals once I'm finished.
14 | summarize what I've learned after | finish.

Thank you for responding to all items!

Keys: Likert-type response scale: 4 — almost always, 3 — often, 2 — rarely, 1 — al-
most never. Minimal score = 14, maximum score = 56. Based on the results of this study,
the following cutoff scores are recommended:

1. Developing level: 14-32 points,

2. Below basic level: 33-38 points,

3. Basic level: 39-43 points,

4. Expert level: 44-56 points.
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