Revalidation of Measuring Instrument Systems Thinking and
Comparison of Systems Thinking between Science and General High
School Students
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Abstract: The purposes of this study are 1) to revalidate the developed Measuring Instrument Systems Thinking
and 2) to compare systems thinking skills between gifted and non-gifted high school students. For the test, 116 gifted
science students and 553 non-gifted students were sampled from high schools. Exploratory factor analysis and
confirmatory factor analysis were performed and Independent t-test was performed using the average of the two
groups. The finding of the exploratory factor analysis indicated 5 factors in the model with 4 items per single factor.
The result of confirmatory factor analysis was generally appropriate and acceptable (5 factor model: x*/df : 2.765,
TLI=.907, CFI=.929, IFI=.930, RMSEA=.044). The reliability for 20 items turned out to be high because the
Cronbach’s alphas were at .875 and .693~.751 per each factor. In addition, the result of t-test showed that systems
thinking skills among gifted science students were significantly higher than non-gifted students. This study could be
expanded to measuring systems thinking with qualitative research tools and to various school levels.

Key words: measuring instrument systems thinking, exploratory factor analysis, confirmatory factor analysis,
science high school, science gifted students, systems thinking
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Table 1
Participants
Group Region School Participants Total
Science Gifted Gyeonggi—do B science high school 81
student Daegu I science high school 35 Ho
Gyeongsangbuk—do K girls' high school 190 669
Non—gifted student Daegu D high school 150 553
S high school 13

H high school 120
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Table 3
The result of exploratory factor analysis(factor loading data: pattern matrix data)
Result
Factor Number o Factor Total
Validation reliability reliability
17 .655
Mental Model 18 116 693
(MM) 20 1352 '
7 .340
19 .486
Personal Mastery 3 .647 709
(PM) 422 '
10 .316
2 .896
Team Learning 765
(TL) 5 666 751 875
16 .416
8 .825
Systems Thinking 15 750 739
(ST) 9 481 '
13 .010
14 .083
Shared Vision 12 122
SV) 4 694 09
1 421

Rotation sum of squares loading data

MM - 3.792, PM - 3.323, TL — 3.579, ST — 4.280, SV — 3.495
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Table 4
The result of confirmatory factor analysis
X df $/df TLI CFI IFI RMSEA
Model Fit data 442,451 160 2.765 907 .929 .930 .044

Table 5

Means, standard deviations and t—values for Systems Thinking

Standard

Factor Group Means . t—value
deviations
Non—gifted 68.82 9.27
Total & _5938***
Science—gifted 74.60 10.70
Mental Model Non-—gifted 12.53 2.83 = 166+
(MM) Science—gifted 14.05 3.06 '
Personal Mastery Non-gifted 14.59 2.56 4 g0+
(PM) Science—gifted 15.70 2.64 '

Team Learning Non—gifted 13.42 2.85 S
(TL) Science—gifted 15.07 2.74 '
Systems Thinking Non-gifted 13.56 2.47 _5 gg0HHH
(ST) Science—gifted 14.53 2.54 '
Shared Vision Non—gifted 14.711 2.10 o 447
SV) Science—gifted 15.26 2.61 '

Total = 669 (Science—gifted students : 116, Non—gifted Students : 553)
*opl05 FFpd 01 FFF L pd 001
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