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Abstract: High school students’ understanding hierarchy of astronomical concepts and an individual student’s knowledge
state are analyzed by using the knowledge space theory that allows one to infer an individual’s entire knowledge on a
subject based on fragmentary information coming from that student’s answers. The hierarchy of astronomical space
concepts is: spatial position < spatial reasoning < spatial variation. In addition, an analysis of assessment materials using
the knowledge space theory shows not only the relationship of assessment questions but also the knowledge state of
individual students, which the current evaluation method is not able to reveal. Therefore, the assessment analysis of this
study using the knowledge space theory becomes critically instrumental in providing information of an instructional
differentiation amenable to individual learners for deciding their level of understanding and selecting suitable curriculum.
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Table 1. Response for question a, b
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Table 2. Number of sampled students for the test

School Number of sample Remark

A 53 male students of 11th grade
B 60 female students of 11th grade
C 65 students of 10th grade

178 students

Science high school
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Table 3. Main factor and definition related to astronomical spatial concepts

Spatial

Sub factor Definition Num. of question
concepts
Spatial Abl]lt?’ to‘recognlze the form of celestial bodies according to an observer’s location 589.11.15,
osition and direction 1820
. p Ability to understand the relationship between oneself and celestial location in space ?
Astronomical
spatial Spatl?l Ability to figure out formation or structure of 3-dimensional space 3471016,
concepts reasoning 19,21
Spatial .. . . , . . . 1,2,6,12,13,
variation Ability to recognize the change of celestial body's location according to time 14.17




Table 4. Results of the test

RABZIE0 7|25 MRS T2hige] 9 24 263

r

Average score

Standard

School Num. of students (Full score: 21.0) deviation Remark
A 53 11.0(52.4%) 34 Male student
B 60 11.1(52.9%) 34 Female student
C 65 17.3(82.4%) 2.0 Science high school

. spatial position
El spatial reasoning
IE‘ spatial variation

Fig. 2. Hierarchy of astronomical spatial concept.
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Fig. 5. Diagram representing each item's knowledge state of astronomical spatial concept.
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