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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 (α = 0,92; β = 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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Резюме
Контекст и актуальность. Метапознание — это контроль над своими 
мыслями. На данный момент нет ни одного надежного инструмента, из-
меряющего навыки метапознания у российских подростков в школьном 
контексте. Цель. Адаптировать и валидизировать шкалу метапознания 
при участии российских школьников. Гипотеза. Адаптация и валидиза-
ция шкалы метапознания из опросника саморегуляции DAACS позволит 
получить психометрические характеристики методики, необходимые 
для преодоления дефицита современного надежного инструментария, 
измеряющего навыки метапознания у российских подростков. Методы 
и материалы. В исследовании приняли участие 1167 учащихся средних 
школ (55,27% девочек), средний возраст — 14,4 лет. В исследовании 
адаптировался Опросник метапознания из инструмента саморегуляции 
DAACS (Lui et al., 2018). Для проверки связей с другими конструктами 
использовались опросник выгорания школьников и шкалы предметно-
ориентированной самоэффективности. В работе подтверждается ва-
лидность инструмента на основе: 1) внутренней структуры опросника, 
используя конфирматорный факторный анализ (КФА); 2) надежности 
через проверку внутренней согласованности опросника; 3) корреля-
ций с другими конструктами путем представления дискриминантных 
связей; 4) ответов респондентов с применением Раш-моделирования. 
Результаты. Результаты КФА подтвердили трехфакторную структуру 
опросника метапознания на выборке российских подростков и показали 
внутреннюю согласованность опросника (α = 0,92; β = 0,86). Валидность 
на основе дискриминантных связей показала, что метапознание поло-
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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 

жительно связано с предметно-ориентированной самоэффективностью 
и отрицательно связано с выгоранием. Ответы респондентов на основе 
Раш-моделирования демонстрируют, что утверждения опросника понят-
ны школьникам со средним уровнем метапознания, и большинство ре-
спондентов (71%) выбирали средние ответы по шкале Ликерта. Выводы. 
Несмотря на некоторые ограничения исследования (проверка конвер-
гентной и лонгитюдной валидности), имеющиеся результаты позволяют 
сделать вывод, что адаптированный опросник обладает хорошими пси-
хометрическими характеристиками и рекомендован к использованию со 
школьниками для измерения метапознания.

Ключевые слова: метапознание, планирование, мониторинг, рефлек-
сия, надежность, валидность, факторный анализ, Раш-моделирование
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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-

Fig. Self- and socially regulated learning
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ventory demonstrates acceptable internal 
consistency values (α = 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 (α = 0,79 to 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; α  =  0,71), 
monitoring (6 items; α  =  0,79), and reflec-
tion (3 items; α = 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 
(α =  0,89), as well as acceptable model fit 
indices: χ²(1020)  =  19988,706, p < 0,001, 
CFI= 0,868, RMSEA = 0,053, SRMR = 0,051, 
χ²/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: χ²(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, α = 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; α = 0,8; ω = 0,83), reading 
(4  items; α = 0,79; ω = 0,81), foreign lan-
guage (5 items; α = 0,93; ω = 0,94), physics 
(5 items; α = 0,93; ω = 0,95), and biology 
(4 items; α = 0,88; ω = 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: 
α = 0,79 — 0,93; χ² (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 

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 
et al., 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: χ²(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: χ2(74) = 550,15, 
p  <  0,001, CFI = 0,94, TLI = 0,93, RM-
SEA  =  0,07, SRMR = 0,04, χ2/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 Items Standardized factor loadings α β Variance

Planning 1 0,65 0,79 0,71 0,43

2 0,72

3 0,55

4 0,75

5 0,61

Monitoring 6 0,75 0,88 0,83 0,54

7 0,78

8 0,75

9 0,74

10 0,71

11 0,73

Reflection 12 0,81 0,81 0,71 0,59

13 0,79

14 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: 
α = 0,92; β = 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

Среднее (СО) / Mean (SD) 2,75
(0,63)

2,79
(0,66)

2,68
(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 (Item 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.

Item 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. Items 2 and 
4 may be easier, as they indicate basic 

1 Joint Maximum Likelihood Estimation (JMLE).
2 Mean Square Statistics (MNSQ).
3 Standardised Z Score (ZSTD).
4 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, Items 3 and 5) may require refinement.

Table 3
Infit and outfit estimates of responses for each item of the metacognition scale

Item 
JMLE1

measure
Infit

MNSQ1

Infit 
ZSTD3

Outfit
MNSQ

Outfit 
ZSTD

Exact 
match 
Obs%4

Exact 
match 
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
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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, 

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 

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.
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Appendix А
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 I think of several ways to solve a problem and choose the best one.

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

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

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

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

Monitoring 6 I ask myself periodically if I am meeting my goals.

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

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

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

10 I find myself pausing regularly to check my comprehension.

11 I ask myself if what I'm reading is related to what I already know.
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Sub-scale Item

Reflection 12 I ask myself if I learned as much as I could have once I finish a task.

13 I ask myself how well I accomplished my goals once I'm finished.

14 I summarize what I've learned after I 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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