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Development of Indicators of Student’s Self-regulation 
: An Application of the Second-order Confirmatory Factor Analysis Model 

Chaiwichit Chianchana1*, Sittipong Wattananonsakul2 and Praweena Aieamyeesoon3

Abstract
 The purpose of this study was to develop the indicators of student’s self–regulation. There were two sub-
objectives as follows: 1. To develop the single indicators of student’s self-regulation by the exploratory factor 
analysis (EFA), and 2. To examine the construct validation of student’s self-regulation model by the 
confirmatory factor analysis (CFA).  The samples were 293 Angthong College of Dramatic Arts students from 
under the jurisdiction of the Bunditpatanasilpa Institute, the Fine Arts department, the Ministry of Culture. The 
instrument for data collection was a self-regulation scale for students.  The data were analyzed by the 
LISREL program.  The findings were as follows: 
 1. The indicators of self-regulation consisted of three factors: 1.1 The indicators of self-observation (the 
preparation of regulative education equipments, time allocation for exercising and homework, the practicing 
for school regulation, the careful task checking, and the punctuality) 1.2 The indicators of the judgment 
process (problem-solving for learning, the decisive judgment, and the reasonable judgment), and 1.3 The 
indicators of self-reaction (the self-rewarding, the reflection of self-practicing, and the improvement of failing 
work).
 2. The self-regulation model was fit with the empirical data indicated by Chi-square=52.20 (df=38, p=.062), 
GFI=.97, AGFI=.95, RMR=.039, and RMSEA=.035.

Keywords: Self-regulation, Indicator, Second-order confirmatory factor analysis 

__________________________________________
1 Lecturer, Department of Technical Education Management, Faculty of Technical Education,
  King Mongkut’s University of Technology North Bangkok. 
2 Researcher, Faculty of Psychology, Chulalongkorn University. 
3 Lecturer, Angthong College of Dramatic Arts 
* Corresponding Auther Tel. 0-2913-2500 ext. 3237, Email: chaiwichitc@kmutnb.ac.th 

_10-1402(001-040).indd   2 9/4/10   6:42:06 PM



วารสารวิชาการครุศาสตร์อุตสาหกรรม พระจอมเกล้าพระนครเหนือ 

ปีที่ 1 ฉบับที่ 2 กรกฎาคม - ธันวาคม 2553 
�

1.

 [1] 
  “

”

 [2]
 [3] 

 (self-regulation)  

(Zimmerman, 1989  [4])   Carver 
 Scheier [5] 

 (self) 

(cycle)  TOTE: Test, Operate, Test, Exit

 Bandura [6] 

 Bandura 

 (Corno  Mandinace, 1983 
 [7]) 

(Weinstein  Palmer, 2002  [8]) 
 Pintrich  De-Groot [7] 

-
/

 [9] 

 [10] 
 3 

 1)  (self-
observation)

  2)  (judgment 
process)

_10-1402(001-040).indd   3 9/4/10   6:42:07 PM




 Technical Education Journal King Mongkut’s University of Technology North Bangkok  

Vol. 1, No. 2, July - December 2010 

�

 3) 
 (self-reaction) 

 [11] 

 [12]

2.

 2.1  

2.2

3.
 3.1  

 2551 

 637 
 3.2 

 2 
  3.2.1 

 120 
  Hair  [13]  

_10-1402(001-040).indd   4 9/4/10   6:42:09 PM



วารสารวิชาการครุศาสตร์อุตสาหกรรม พระจอมเกล้าพระนครเหนือ 

ปีที่ 1 ฉบับที่ 2 กรกฎาคม - ธันวาคม 2553 
�

 50 
3.2.2

 20  1  [13] 
 11 

 220 
 (Simple random sampling) 

 (power of test) 
 [14]  

 293 
 90  203 

 3.3  

 (Rating scale)  5 

 .861 
 1 

 1

/
  ( )

1.

 (O1) 
2.

/
 (O2) 

3.
      
      (O3) 
4.

 (O4) 

 1
 (self-observation; 

SEO)

5.  (O5) 

5

1.
 (J6) 

2.
 (J7) 

 2
(judgment process; JUD) 

3.
 (J8) 

3

1.
     (R9) 
2.

 (R10) 

 3 
 (self-reaction; 

SERA)  

3.

     (R11)  

3

 11 

_10-1402(001-040).indd   5 9/4/10   6:42:10 PM




 Technical Education Journal King Mongkut’s University of Technology North Bangkok  

Vol. 1, No. 2, July - December 2010 

�

4.
4. 1

   

(Item-total correlation)  .354 - .509 
 (Cronbach’s alpha) 

 (SEO)  .710 
(JUD)  .633 

 (SERA)  .766 

(Item-total correlation)  2 

 2

 (n=120) 
 Item-total cor. 

O1 .440 
O2 .502 
O3 .406 
O4 .509 

 1  

(SEO) 

O5 .464 

.710 

J6 .441 
J7 .421 

 2 

(JUD) J8 .354 

.633 

R9 .451 
R10 .508 

 3  

 (SERA) R11 .458 

.766 

 .793 

4.2
(exploratory factor analysis) 

 .01 

 (SEO)  (JUD) 
 (SERA) 

 .219  .444, .347  .428  .489 
 .539 

 3 

 .422  .788, .622  .789 
 .794  .825 

 61 .005  

 4 

 3

 (n=120)
 O1 O2 O3 O4 O5 J6 J7 

O1 1.00       
O2 .426** 1.00      
O3 .310** .292** 1.00     
O4 .396** .444** .316** 1.00    
O5 .267** .318** .219** .335** 1.00   
J6 .299** .197** .239** .272** .291** 1.00  
J7 .147** .240** .223** .296** .178** .428** 1.00 
J8 .305** .150** .256** .230** .249** .347** .357**

R9 .084 .275** .187** .257** .316** .155** .141**

R10 .223** .251** .206** .251** .250** .206** .286**
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Mean 3.520 3.470 3.860 3.481 3.431 3.491 3.523 
SD 1.115 1.043 1.007 .960 1.106 .969 1.012 
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Mean 3.680 3.051 3.341 2.990    
SD .980 1.242 1.096 1.273    
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) = .798 
Bartlett's Test of Sphericity  = 387.043, p = .000 

; Measure of Sampling Adequacy (MSA)
 .738 –  .892, * p< .05, ** p<.01
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