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Abstract

This study investigated the validity and reliability of the Turkish version of the

Metacognitive Awareness Inventory. The sample of the study consisted of 607 uni-

versity students. Results of language equivalence indicated that the correlations

between Turkish and English forms of the MAI were quite high (r = .93). As a result

of a series of factor analyses eight subscales have emerged under the knowledge and

regulation of cognition. These subscales were declarative knowledge, procedural

knowledge, conditional knowledge, planning, monitoring, evaluation, debugging,

and information management. The internal consistency of the entire inventory was

.95. The item-total correlations ranged from .35 to .65 and test-retest reliability coef-

ficient was .95. According to these findings, the Metacognitive Awareness Inventory

is a valid and reliable instrument that can be used in the field of education.
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It is important for students to be aware of their strengths and limi-

tations as learners. In last twenty years, metacognition has been

receiving increased attention in cognitive psychology. Specific

attention has been focused on this construct as the interface

between cognition and affect and its essential role in self-regulation

in achievement settings (Carrell, Gajdusek, & Wise, 1998;

Lucangeli & Cornoldi, 1997). Metacognition itself does not predict

achievement, but theorists believe that it may serve as a mediator

to learning (Braten, 1991; Bruning, Schraw, & Ronning, 1995).

Pintrich & De Groot, 1990). Highly metacognitive individuals do

better than others in planning, managing information, monitoring,

debugging, and evaluating (Anderson & Walker, 1991; Schraw &

Dennison 1994).

The concept of metacognition was introduced by John Flavell in

the early 1970s, based on the term metamemory, previously con-

ceived by the same scholar (Butler & Winne, 1995; Campbell, 1999;

Delclos & Harrington, 1991). Flavell (1979) regarded metacogni-

tion as learners’ knowledge of their own cognition, defining it as

“knowledge and cognition about cognitive phenomena” (p. 906).

Metacognition is often referred to in the literature as ‘thinking

about one’s own thinking’, or ‘cognitions about cognitions’. It is

usually associated with learners’ knowledge, awareness, and control

of the processes by which they learn (Brown 1987; Garner &

Alexander 1989) and the metacognitive learner is believed to be

characterized by ability to recognize, evaluate, and where needed

reconstruct existing ideas (Blank, 2000; Gunstone, 1991; Wellman,

1985). Though no universally accepted definition of metacognition

can be found in the literature, many researchers agree on common

fundamental components of metacognition and they suggest that

metacognition can be classified into two main components as;

knowledge of cognition and regulation of cognition (Brown, 1987;

Everson & Tobias, 1998; Flavell, 1987; Forrest-Pressley & Waller;

1984; Mazzoni & Nelson, 1998; Metcalfe & Shimmura, 1994;

Nelson & Narens, 1990; Schraw & Dennison, 1994). Knowledge of

cognition refers to what individuals know about their own cognition

or about cognition in general (Kumar, 1998; Kyllonen & Woltz,

1989). It includes at least three different kinds of metacognitive

awareness: Declarative, procedural, and conditional knowledge
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(Brown, 1987; Jacobs & Paris, 1987; Schraw & Moshman, 1995).

Declarative knowledge refers to knowing “about” things.

Procedural knowledge refers to knowing “how” to do things.

Conditional knowledge refers to knowing the “why” and “when”

aspects of cognition. Regulation of cognition refers to a set of activ-

ities that help students control their learning (Gavelek & Raphael,

1982; Gourgey, 1998; Hartman, 1998). Although a number of regu-

latory skills have been defined in the literature, three basic skills

are included in all accounts: Planning, monitoring, and evaluation

(Fraenkel & Wallen, 2000; Jacobs & Paris, 1987). “Planning

involves the selection of appropriate strategies and the allocation of

resources that affect performance. Monitoring refers to one’s on-

line awareness of comprehension and task performance. Evaluation

refers to appraising the products and efficiency of one’s learning”

(Schraw, 1998, p. 115).

In sum, metacognition is an important construct that influences

individuals’ learning processes. Since they have intense learning

tasks, it is essential for today’s university students that they have

planning, controlling, and evaluating skills about themselves.

These activities are metacognition in nature. Therefore, determin-

ing metacognitive levels is an important issue for university stu-

dents. However in our country there is no inventory that assesses

college students’ metacognitive awareness. Therefore, the aim of

this research is to translate the Metacognitive Awareness Inventory

(Schraw & Dennison, 1994) to Turkish and to examine psychome-

tric properties of the Turkish version. The MAI is a 52-item self-

report inventory and each item is rated on 5-Point Likert-type scale

which ranges from “1-always false” to “5-always true” to report

respondents’ level of agreement with the 52 items. High scores

indicate strong agreement. The MAI takes approximately twenty

minutes to complete. 

Method

The sample of study consisted of 607 university students who were

enrolled in different programs at Sakarya University, Turkey.

These programs were computer education and instructional tech-

nologies (n=112), pre-school education (n=76), psychological coun-

seling and guidance (n=88), elementary school education (n=107),
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social science education (n=115), and Turkish language (n=109). Of

the participants, 297 were female; 310 were male. The mean age of

the participants was 20 years. In this study, exploratory factor analy-

sis was performed to examine the factor structure of the scale

according to the data obtained from the Turkish students. Also con-

current validity, re-test and internal consistency reliabilities, and

item analysis of the inventory were examined. 

Results

First, the English form of the MAI was translated into Turkish and

back translated to English by 25 English teacher. Then, they

examined the congruence between the Turkish and English forms

and made some corrections. Finally, experts discussed the Turkish

form of the MAI and along with some corrections this scale was

prepared to use. Before the validity and reliability analyses, the

Turkish form of the MAI was examined, as content validity, by

three academicians who were experts in the field of educational

sciences and according to their views some corrections were made.

To examine the equivalency between the original and Turkish

inventories, both forms are administered to 86 English teachers,

with interval of one week, respectively. The correlation between

the English and Turkish versions is found to be .93 for entire

inventory, .96 for declarative knowledge, .94 for procedural

knowledge, .96 for conditional knowledge, .95 for planning, .96 for

monitoring, .97 for evaluation, .96 for debugging, and .97 for

information management. These results confirm that the Turkish

and English versions of the scales might be regarded equivalent.

Results of exploratory factor analysis have demonstrated that the

items loaded on eight factors under the knowledge of cognition and

regulation of cognition dimensions. These eight factors were;

declarative knowledge, procedural knowledge, conditional knowl-

edge, planning, monitoring, information management, debugging,

and evaluation. Factor loadings ranged from .49 to .72 for declara-

tive knowledge, .36 to .63 for procedural knowledge, .35 to .74 for

conditional knowledge, .38 to .65 for planning, .32 to .83 for moni-

toring, .35 to .70 for evaluation, .32 to .55 for debugging, and .32 to

.75 for information management. For concurrent validity, the rela-

tionship between the Metacognitive Awareness Inventory
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(Yurdakul, 2004) and the MAI (Schraw & Dennison, 1994) which

was translated into Turkish in this study was calculated. This result

also showed that there was a high relationship between two inven-

tories (r =.95). 

The internal consistencies of the MAI, was found .95 for the entire

scale, and for subscales were found ranged between .93-.98.

Findings also demonstrated that the corrected item-total correla-

tions ranged from .35 to .65. For each factor and each item, the dif-

ferences between mean scores of upper 27 % and lover 27 % groups

are significant. Test-retest reliability coefficient of MAI over three-

week period was .95. 

Discussion

The aim of this research was to translate the MAI into Turkish and

to examine its psychometric properties. Overall findings

demonstrated that this scale had acceptable to  high validity and

reliability scores. So, this inventory can be named as a valid and

reliable instrument that could be used in the field of education.

However, because participants were university students,

examination of the factor structure of the MAI for targeting other

student populations should be made. Finally, to examine the

original inventory’s factor structure in Turkish culture, a

confirmatory factor analysis study should be performed.

AKIN, ABACI, ÇET‹N / The Validity and Reliability of the Turkish Version of the Metacognitive...• 675



Kaynakça / References
Anderson, D., & Walker, R. (1991). The effects of metacognitive training on the
approaches to learning and academic achievement of beginning teacher education
students. Paper presented at the Australian Teacher Education Association,

Melbourne.

Baykul, Y. (2000). E¤itimde ve psikolojide ölçme: Klasik test teorisi ve uygulamas›.
Ankara: ÖSYM Yay›nlar›.

Blank, L. M. (2000). A metacognitive learning cycle: A better warranty for stu-

dent understanding? Science Education, 84, 486-506.

Braten, I. (1991). Vygotsky as precursor to metacognitive theory: I. The concept

of metacognition and its roots. Scandinavian Journal of Educational Research,
35 (3), 179-192.

Brown, A. L. (1987). Metacognition, executive control, self-regulation, and

other more mysterious mechanisms. In F. E., Weinert, & R. H., Kluwe (Ed.),

Metacognition, motivation and understanding (pp. 65-116). Hillsdale, NJ:

Lawrence Erlbaum.

Bruning, R., Schraw, G., & Ronning, R. (1995). Cognitive psychology and
instruction. Englewood Cliffs, NJ: Prentice-Hall.

Butler, D. L., & Winne, P. H. (1995). Feedback and self-regulated learning: A

theoretical synthesis. Review of Educational Research, 65, 245-282.

Büyüköztürk, fi. (2004). Veri analizi el kitab›. Ankara: PegemA Yay›nc›l›k.

Campbell, B. D. (1999). An evaluation between confidence judgments and dif-
ferences in monitoring ability. Unpublished master thesis, University of

Nevada, Las Vegas.

Carrell, P. L., Gajdusek, L., & Wise, T. (1998). Metacognition and EFL/ESL

reading. Instructional Science, 26, 97-112.

Delclos, V. R., & Harrington, C. (1991). Effects of strategy monitoring and

proactive instruction on children’s problem-solving performance. Journal of
Educational Psychology, 83 (1), 35-42.

Derry, S. J. (1989). Strategy and expertise in solving word problems. In C. B.

McCormick, G. E. Miller, & M. Presley (Ed.), Cognitive research strategy: From
basic research to educational application (pp. 269-302). New York: Springer-

Verlag.

Everson, H. T., & Tobias, S. (1998). The ability to estimate knowledge and

performance in college: A metacognitive analysis. Instructional Science, 26, 65-

79.

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of

cognitive developmental inquiry. American Psychologist, 34 (10), 906-911.

Flavell, J. H. (1987). Speculations about the nature and development of

metacognition. In F. E. Weinert, & R. H. Kluwe (Ed.), Metacognition, motiva-
tion, and understanding (pp. 21-29). Hillsdale, NJ: Lawrence Erlbaum. 

Forrest-Pressley, D. L., & Waller, T. G. (1984). Cognition, metacognition, and
reading. New York: Springer-Verlag.

Fraenkel, J. R., & Wallen, N. E. (2000). How to design and evaluate research in
education. Boston: McGraw-Hill.

676 • EDUCATIONAL SCIENCES: THEORY & PRACTICE



Garner, R., & Alexander, P. A. (1989). Metacognition: Answered and unan-

swered questions. Educational Psychologist, 24, 143-158. 

Gavelek, J. R., & Raphael, T. E. (1982). Instructing metacognitive awareness

of question-answer relationships: Implications for the learning disabled. Topics
in Learning & Learning disabilities, 2 (1), 69-77.

Gourgey, A. F. (1998). Metacognition in basic skills instruction. Instructional
Science, 26 (1-2), 81-96.

Gunstone, R. F. (1991). Constructivism and metacognition: Theoretical issues

and classroom studies. In R. Duit, F. Goldberg, & H. Niedderer (Ed.),

Research in physics learning: Theoretical issues and empirical studies (pp. 129-

140). Kiel: Institut fur die Pedagogik der Naturwissenschaften an der

Universitat Kiel.

Hartman, H. J. (1998). Metacognition in teaching and learning: An introduction.

Instructional Science, 26, 1-3.

Jacobs, J. E., & Paris, S. G. (1987). Children’s metacognition about reading:

Issues in definition, measurement, and instruction. Educational Psychologist, 22,
255–278.

Kumar, A. E. (1998). The influence of metacognition on managerial hiring deci-

sion making: Implications for management development. Unpublished doctor-

al dissertation, Virginia Polytechnic Institute and State University, Blacksburg,

Virginia. 

Kyllonen, P. C., & Woltz, D. J. (1989). Role of cognitive factors in the acquisi-

tion of cognitive skill. In R. Kanfer, P. C. Ackerman, & R. Cudeck (Ed.),

Abilities, motivation, and methodology: The Minnesota Symposium on Learning
and Individual Differences (pp. 239-280). Hillsdale, NJ: Lawrence Erlbaum.

Lucangeli, D., & Cornoldi, C. (1997). Mathematics and metacognition: What is

the nature of the relationship? Mathematical Cognition, 3 (2), 121-139.

Mazzoni, G. F., & Nelson, T. O. (1998). Metacognition and cognitive neuropsy-
chology. Monitoring and control processes. Mahwah, NJ: Lawrence Erlbaum.

Metcalfe, J., & Shimamura, A. P. (1994). Metacognition: Knowing about know-
ing. Cambridge, MA: Massachusetts Institute of Technology Press.

Montgomery, D. E. (1992). Young children’s theory of knowing: The develop-

ment of a folk epistemology. Developmental Review, 12, 410-430.

Nelson, T. O., & Narens, L. (1990). Metacognition: A theoretical framework

and new findings. In G. Bower (Ed.), The psychology of learning and motivation
(Vol. 26) (pp. 125-141). San Diego, CA: Academic Press.

Pintrich, P. R., & De Groot, E. (1990). Motivation and self-regulated learning

components of classroom performance. Journal of Educational Psychology, 82,
33-40.

Schraw, G. (1998). Promoting general metacognitive awareness. Instructional
Science, 26 (1-2), 113-125.

Schraw, G., & Sperling-Dennison, R. (1994). Assessing metacognitive aware-

ness. Contemporary Educational Psychology, 19, 460-470.

Schraw, G., & Moshman, D. (1995). Metacognitive theories. Educational
Psychology Review, 7, 351–371.

AKIN, ABACI, ÇET‹N / The Validity and Reliability of the Turkish Version of the Metacognitive...• 677



Tabachnick, B. G., & Fidell, L. S. (1996). Using multivariate statistics. New

York: HarperCollins College Publishers.

Thomas, G. P., & McRobbie, C. J. (2001). Using a metaphor for learning to

improve students’ metacognition in the chemistry classroom. Journal of
Research in Science Teaching, 38 (2), 222-259.

Weinert, F. E., & Kluwe, R. H. (1987). Metacognition, motivation, and under-
standing. Hillsdale NJ: Lawrence Erlbaum.

Wellman, H. (1985). The child’s theory of mind: The development of conscious cog-
nition. The growth of reflection in children. San Diego: Academic Press.

Yurdakul, B. (2004). Yap›land›rmac› ö¤renme yaklafl›m›n›n ö¤renenlerin
problem çözme becerilerine, biliflötesi fark›ndal›k ve derse yönelik tutum
düzeylerine etkisi ile ö¤renme sürecine katk›lar›. Yay›mlanmam›fl doktora tezi,

Hacettepe Üniversitesi Sosyal Bilimler Enstitüsü, Ankara.

678 • EDUCATIONAL SCIENCES: THEORY & PRACTICE



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


