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The purposes of this study are 1) to identify systems thinking level and definition, 2) to develop a
framework for the assessment of systems thinking level, and 3) to develop a rubric for scoring open-ended
written responded test. In order to achieve these purposes, a total of 60 articles were analyzed by using
the literature analysis framework. The systems thinking level and definition are identified through the
results of systems thinking literature analysis. Based on the systems thinking level and definitions, the
research derived a framework that includes the core ideas and evaluation content of each level. In addition,
rubric for the scoring of open-ended response test items was revised and supplemented. It is concluded
that a content validity test on the tools (systems thinking level and definition, framework for item
development, rubric) has been developed in the study. The content validity was verified by 7-science
education experts. According to the result of CVI, it was found to be more than .95 in all three tools.
Based on the results of this study, the research will develop items that can measure students’ level of

systems thinking. The construct validity and criterion validity of the developed items should be verified
systematically. The research could carry out a validation study for the systems thinking measurement
related to the core competence emphasized in the 2015 revised curriculum.
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o f-85HA &8t
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Orion(2005) SolA] 7120 el Az} 1 Bl A7 Ef2 Bjsh

WS El AT IR HET 4 G AT AR HohE AN
3t A7} o]F o0&tk Ben-Zvi Assaraf & Orion(2005)2] ¢1tof|Al=
Senge(1990) 2] Fifth Disciplineo]] <A A|A8] AFao] o)} Sh
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AE @) AR o] P4 fh AL ) Ty R4S Aushs
59, b) Al Y 94 7R TAIE APEskE 58, o) THA| HellA
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A2 AL el 52, @ A28 U] 27148 ofseis
b ) AL AT AR ot ol 2 ke s
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H5o) 5o Be FEarth System $)04 FAE) 5
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A28 Aol SAAG AFHIR: Aol
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Table 6. Result of rubric about open-ended written response test
Items 1 2 3 4 5 Level

80% of the critical
variables are unidentified

Identification of
representing system

40% of the critical
variables identified

All the critical
variables are correctly identified

Most interconnections among the

Some of interconnections

The reasoning process and concept LST 1

Interconnectivity variables or concepts in the among the variables or concepts shows a accurate interconnections
system are inaccurate in the system among the variables
. . . . t tai tly bi-
L concept and reasoning process is 50% of the concept contains bi- concep’ contains mostly bi- of
Linearity . . . .. multiple directional causal
highly linear or multiple directional . .
relationships
All th ffi LST 2
t - t
Cause-effect No/poor cause-effect 50% of the cause-effect . e cause-etiee
. . . . . relationships are identified and
relations(causal-loop) relationships relationships
accurately
Feedback Processes Most of the feedback loop of the 50% of the feedback loop of the Feedback loop processes of the
(reinforce or balance) system are inaccurately system are inaccurately system are accurately LST 3
. . . View the whol t View the whol v
Dynamics Processes ~ View the whole system as static few the wiole system as few the whole systems as
partially static dynamic entity
Explanatory knowledge concept does not explain the concept explain partially the concept explain accurately the
nature of the part of the system nature of the part of the system nature of the part of the system
. taking no context-specific taking some context-specific taking full context-specific
Contextualization . . . . . .
consideration considerations consideration LST 4

Time delay & Hidden
dimension

No consider time delay
No consider hidden dimension

Partial consider time delay
Partial consider hidden
dimension

Consider time delay entity
Consider hidden dimension entity
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Table 7. CVI about ‘Levels and Definition’, ‘Framework’ and ‘Rubric’ of Systems Thinking

A Y& B. B C. A84 D. Alg4 o
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Al A2 Bl Cl Cc2 D1 D2
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Framework 0.96
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Rubric 0.95
0.95 0.95 0.96 0.95
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