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The Effectiveness of Alternative Tools for Measuring Metacognitive Skills in 

Terms of the Multi Methods Design 

 

Mahmod Okasha (1,*) 

Eman Salah (*) 

 

Abstract 

The study aimed at reaching a valid methodology to measure metacognition through 

alternative tools constructed and validated in terms of multi-method design that 

combines between qualitative and quantitative methods in measurement.  

          A pilot study was conducted in which the computerized problem solving test 

was applied on sample of undergraduate students, the qualitative and quantitative 

data concerning their methods and paths they used to solve the problem in addition 

their thinking aloud protocols were collected, These data are used in preparing the 

study tools that applied on a sample consisted of (110) students from the faculty of 

education in(2013/2014).       

   The study revealed that there was a statistically significant correlation between 

students' scores in the concurrent methods (TAP) and the offline methods "MRT", 

"TSQ", The skills measured by the multiple response test were the most contributors 

to interpreting and predicting performance. 

   The study revealed also that students' post calibration scores was a good indicator 

of metacognitive monitoring, and it was more accurate than pre calibration for high 

performing students. Traces data presented valuable information about students' 

skills and activity at each step of the solution. 

 

Keywords: Metacognitive Skills Measurement, Multi Method Design , Verbal Protocol 

,Task Specific Measurement. 
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Santiago,2008) 

(Cascallar, et al., 2006)

(Veenman,2005)

(Prospective Methods)

(Retrospective Methods)(Offline 

Methods)

(Concurrent 

Methods)(Online Methods)

 (Hadwin,et al.,2001)

(Allan,1997)

(Winne, et al., 2002)

(Winne, et al., 2002
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Veenman,et al.,2003

(Santiago.,2008)

(Baker & 

Cerro, 2000; Cromley & Azavedo, 2007; Hadwin,et al,2001; Richardson, 2004; Veenman, 2005). 

(Thinking aloud protocol)

(Ericsson&Simon.,1980; Desoete., 2007; Desoete., 2008; Santiago., 2008) 

 (Magliano,et al.,1999) 

(Veenman,2005)

(Bannert & Mengelkamp., 2008)
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Veenman.,2007

Veenman.,2011

 

(Ericsson & Simon., 1980)

(Long & Bourg., 1996)

(Veenman, et al., 2006)

Multi Method Design Across-

method and time design)

(Desoete, 2007; Desoete, 2008; Santiago, 2008; Bannert 

& Mengelkamp, 2008; Van Haut – Wolters, 2009)

0.70.42
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(Schellings,2011)

:

(Messick, 1995)

(The construct- irrelevant variance)

(Construct- under representation)

(Hadwin, et al., 2001)

Jarvela,et al.,2008 (Experience sampling 

method)

 (Schellings, 2011)

(Task specific questionnaire)
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(Bråten & Samuelstuen, 2007)

Traces"

(Winne,2006)

In:(Bråten & Samuelstuen, 2007) 

(Cromley & Azevedo, 2011)

(Multiple Responses Test)

 

(Santiago, 2008)

Veenman,et al.,2003
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(Traces)

1 -  

2 - 

 

 

1 - 

2 - 

3 - 

4 - 

5 - 

 

 

Metacognitive skills

(Sternberg, 1992) 

Problem solving

Sternberg,1996
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Multi methods design

 (Veenman, 2005)

:Task specific questionnaire

 (Shellings, 2011) 

 

1 (Pilot study)

1. 14

19981996

199920072002199320061985
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 )27(

 

5.  

6. 

6080

2   

 

1)(Coding-schema

 

1. 

2. 

 

3.  

4. 
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2 

 

(Russo, et al., 1989))(Reactivity

(Response time)

• 

• 

(Ericsson & Simon, 1980) 

• 

 

)(Non veridicality
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(Messick, 1995; Veenman, 2007; Veenman, 2011)0.76

 

)0.838()0.924(

3Task specific questionnaire

48

48

4 Multiple Responses Test (MRT)

1. 

 

2. 
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17
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-  

-  

-  

3

21

3

1

35959177
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(Calibration)

(Bias)

(Mengel Kamp & Bannert, 2010)

(Over Confidence)

 (Under Confidence)(Baker,2010)

(Prediction)

(Postdiction)
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110

 

(SPSS) 

1

0.935

0.9550.957

0.01 

0.8880.949

2(MRT)

45

(MRT)

(Cronbach’s Alpha)

(Cronbach’s Alpha if item deleted)

34
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0.8800.8880.870

340.3640.654

0.5890.7440.5340.984

34

0.01

0.8060.5780.732

(Secolsky,et al,2011).

 

(Schelling, 2011)
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34

11

3(TSQ)

12

36

0.906

0.5490.6880.7200.627

(TSQ)

0.3310.5610.4450.616

0.5430.729

0.01

0.78
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4

110

  

 

 

1

(Convergent validity)

11

 (TAP)

(TSQ)(MRT)

12

)0.01

(MRT ,TSQ) 
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 (Braten & Samuelstuen, 2007; Samuelstuen & Braten, 2007; Schellings, 2011)

1 : TAP)( MRT

       
 

 0.370 0.579 0.297 0.374 0.443 0.365 0.664 

 0.464 0.463 0.464 0.224 0.349 0.355 0.462 

 0.500 0.057 0.577 0.306 0.269 0.320 0.351 

 
0.556 0.408 0.490 0.323 0.542 0.357 0.650 

 

2 : TAP) (TSQ

       
 

 0.380 0.255 0.268 0.502 0.427 0.574 0.500 

 0.399 0.434 0.281 0.226 0.437 0.377 0.562 

 0.420 0.182 0.217 0.407 0.363 0.358 0.448 

 
0.568 0.254 0.313 0.545 0.493 0.434 0.676 

12

(MRT)(TSQ)

30.4030.507

0.6940.01

3 : MRT TSQ

       
 

 0.294 0.369 0.300 0.394 0.381 0.449 0.339 

 0.447 0.438 0.285 0.382 0.473 0.452 0.518 

 0.381 0.371 0.214 0.549 0.273 0.531 0.582 

 
0.458 0.403 0.428 0.429 0.422 0.507 0.694 
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MRT)&

(TSQ(Offline Measurement) 

2 

  

. (Messick,1995; Veenman,2007; Veenman,2011) 

(Stepwise 

Regression)

4 

4: 

  
 

(R) )2(R  
  

 
 

(MRT)

 

134.255 0.01 0.744 0.554 55.4 25.610 0.564 11.587 0.01 

(MRT)

(TAP) 

93.020 0.01 0.797 0.635 8.1

63.5 

28.529 
0.356

0.720 

5.803

4.862 

0.01

0.01 

(MRT)

(TAP)

(TSQ) 

65.949 0.01 0.807 0.651 1.6

65.1 

32.369 0.308

0.574

0.134 

4.795

3.597

2.224 

0.01

0.01

0.05 

4

 - 65.949

0.01
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 - (TSQ)(MRT)(TAP)

0.8070.651(TSQ)

1.665.1 

 - 

 

32.3690.308MRT0.574

TAP0.134TSQ 

(Bannert& Mengel Kamp, 2008;Cooper, et al., 

2008; Desoete, 2007; Desoete, 2008; Santiago, 2008).(Multi 

Method Design)

 

(Bråten & Samuelstuen, 2007;Samuelstuen & 

Bråten, 2007; Schellings, 2011)
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 (Schellings, 2011)

3(Calibaration)

(Metacognitive Monitoring Accuracy)

 

(Desoete, 2007; Desoete, 2008; Sampaio & Brewer, 2009)

555555

 

(Stone,2000)

1 - 66

33

2 - 

 

3 - 

(TAP)(MRT)(TSQ)
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4 - 2

56 

5 : 

       

 

 0.113 0.171 0.284 0.011 0.314 0.173 0.465 

 0.062 0.011 0.136 0.200 0.351 0.164 0.121 

 0.119 0.075 0.177 0.041 0.132 0.164 0.327 

 0.357 0.047 0.260 0.240 0.385 0.638 0.512 

 

6: 

       

 

 0.264 0.256 0.250 0.212 0.3 0.366 0.448 

 0.273 0.264 0.29 0.209 0.38 0.208 0.315 

 0.407 0.259 0.36 0.39 0.2 0.253 0.465 

 0.641 0.218 0.55 0.604 0.89 0.304 0.771 

0.2180.89

(Cummings, 2006; Snyder, et al., 2011)(Cummings, 

2006)

(Prospective Monitoring Judgment)
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(Messick, 1995; Stone, 2000; Veenman, 2007; Veenman, 2011) 

 

1- 

- 110

 

- 2730

2730

 

2 - 

}(TAP)(MRT)

(TSQ) {789 

 

7:  

  
  

 
    

 

 

6.30

5.63

5.10

17.03 

1.66

2.11

1.65

3.61 

3.83

3.77

3.63

12.23 

1.95

1.52

1.77

3.33 

3.13

3.93

3.32

5.35 

 

 

4.43

7.83

7.80

20.07 

1.43

1.91

2.59

4.08 

3.77

6.63

6.07

16.47 

1.28

2.20

2.60

4.73 

1.90

2.25

2.58

3.15 
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4.47

4.97

4.60

14.03 

5.94

1.10

1.25

1.75 

4.20

4.10

3.37

11.67 

0.71

0.71

1.41

0.71 

1.24

3.63

3.58

6.86 

 

 

6.23

4.93

6.87

18.03 

1.45

1.76

1.68

3.36 

4.97

4.00

5.77

14.73 

1.77

1.44

2.27

4.18 

3.03

2.25

2.14

3.37 

 

 

3.63

2.57

3.37

9.57 

1.22

0.97

1.38

2.10 

2.90

2.00

2.67

7.57 

1.16

1.20

1.27

2.65 

2.39

2.01

2.05

3.24 

 

 

5.20

4.20

4.07

13.47 

1.32

1.73

1.74

3.01 

4.53

3.00

2.83

10.37 

1.22

1.51

1.49

2.33 

2.03

2.86

2.95

4.46 

 
 

30.27

30.13

31.80

92.20 

3.44

5.05

4.21

8.88 

25.20

23.50

24.33

73.03 

3.59

3.37

5.20

7.92 

5.58

5.98

6.11

8.83 

580.0520.012.66

8: 

  
  

 
    

 

 

4.30

2.67

2.40

9.37 

1.34

0.55

0.56

1.71 

2.53

2.20

1.97

6.70 

0.82

0.89

0.67

1.66 

6.15

2.45

2.71

6.12 

 

 

4.07

5.27

6.43

15.77 

1.05

0.87

0.82

1.59 

1.67

4.50

4.03

10.20 

1.12

0.73

1.54

1.73 

8.55

3.69

7.53

12.97 

 

4.90

5.07

2.53

0.99

1.08

0.51

4.23

3.47

2.10

2.12

2.83

1.41

1.55

2.89

1.58
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 12.50 1.83 9.80 3.54 3.71 

 

 

5.07

4.30

4.70

14.07 

0.94

1.37

0.88

2.03 

3.67

3.50

3.63

10.80 

1.63

1.38

0.93

2.01 

4.08

2.25

4.58

6.26 

 

 

5.27

2.67

4.20

12.13 

0.94

0.55

1.16

1.89 

4.53

2.17

3.57

10.27 

1.46

0.83

1.17

2.59 

2.31

2.75

2.11

3.19 

 

 

6.03

2.10

5.70

13.83 

1.33

0.76

0.60

1.80 

5.13

1.53

4.27

10.93 

1.80

0.63

1.17

2.35 

2.21

3.15

5.97

5.37 

 
 

29.63

22.07

25.97

77.67 

2.89

2.36

2.06

3.73 

21.77

17.37

19.57

58.70 

3.48

2.48

2.53

5.32 

9.52

7.51

10.75

15.98 

9: 

  
  

 
    

 

 

1.67

1.60

1.57

4.83 

0.66

0.56

0.68

1.32 

1.23

1.03

1.13

3.40 

0.63

0.61

0.73

1.13 

2.61

3.72

2.38

4.52 

 

 

1.37

1.80

1.53

4.07 

0.67

0.41

0.57

1.29 

1.00

1.47

1.13

3.60 

0.69

0.57

0.68

1.40 

2.08

2.60

2.46

3.15 

 

 

1.47

1.80

1.73

5.00 

0.57

0.41

0.45

0.95 

1.10

1.20

0.97

3.27 

0.00

0.71

0.00

0.71 

3.51

4.02

9.33

8.03 
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1.63

1.50

1.77

4.90 

0.61

0.63

0.43

1.35 

1.23

1.13

1.07

3.43 

0.57

0.51

0.64

0.97 

2.62

2.48

4.97

4.83 

 

 

1.83

1.57

1.67

5.07 

0.38

0.57

0.66

0.98 

1.53

1.23

1.30

4.07 

0.63

0.63

0.65

1.14 

2.24

2.16

2.16

3.64 

 

 

1.70

1.43

1.37

4.50 

0.47

0.67

0.760

1.20 

1.27

1.00

0.83

3.10 

0.69

0.69

0.59

1.15 

2.85

2.44

3.02

4.61 

 
 

9.67

9.70

9.63

29.00 

0.99

1.21

1.25

2.08 

7.37

7.07

6.43

20.87 

1.71

1.44

2.05

3.78 

6.36

7.68

7.32

10.33 

0.01

0.01

0.05
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3

  

  

(Hadwin, et al., 2007)

- 

 - 

 

 -  

 

-  

- 

198
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2
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 - 

1615

30 

2 

 - 30

9

20

 

 - 

 

 - 

110

 

4

 

10

10

    

    

https://doi.org/10.20428/ijtd.v14i1.2154


 
 

 
 

54 
 

https://journals.ust.edu/index.php/IJTD 

 

13202

 

 

2.73 1.60 3.27 2.89 9.960 

 

0.27 0.58 3.43 2.88 6.89 

 

 

0.93 1.80 0.20 2.30 1.377 

 

0.07 0.64 0.43 1.01 1.68 

 

 

0.23 0.43 0.40 1.73 0.511 

 

0.07 0.25 1.87 3.17 3.33 

 

 

0.30 0.47 0.43 0.86 4.112 

 

0.00 0.69 1.90 1.21 7.44 

 

 

0.12 0.25 1.18 0.28 15.57 

 

0.00 0.13 0.60 1.74 1.88 

 

 

0.43 0.50 1.53 0.90 10.477 

 

0.13 0.51 0.30 0.75 2.62 

 

▪ 

2.730.93

▪ 

3.270.431.53

0.200.401.18 
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▪ 

757080

 

▪ 

0.070.27

 

▪ 

0.30

3.43

0.43

(Halo effect) 

(Dompnier,et al., 2006) 

 

1 - 

2 - 
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6

3

 

(Perfect Colibration)(Over 

Confident)(Under Confident)

(Hacker, et al., 2008b) 

(Krug, 2007)34

3

4

0

1

2

3

4

5

6

1 2 3 4 5 6

متوسط الدرجات

الفعلية

متوسط الدرجات

القبلية

متوسط الدرجات

البعدية

0

1

2

3

4

5

6

1 2 3 4 5 6

متوسط الدرجات الفعلية

ةمتوسط التوقعات القبلي

ةمتوسط التوقعات البعدي
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3

(Cummings, 2006; Snyder, et al., 2011) 

4

(Ormrod, 2004

(Multi method design)
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(Thresholds)

 

 

 

1 - 

 

2 - 

 

3 - 

 

4 - 

 

5 - 

 

 

 

1 - 

 

2 - 

 

3 - 

 

4-  
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: 

1998 

1996

 

1999  

2007

 

2002

 

1993

 

2006

94788 

1985

 

2007

 

Allan, A.(1997). Begging the questionnaire: Instrument effect on readers response to a self-

report checklist, Language Testing.12,133-156. 

Baker, S. F. (2010).  Calibration analysis within the cognitive and personality domains: 
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