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Knowledge Structure Analysis System for Critical Learning Pathway
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ABSTRACT

Knowledge space theory is a theory that provides a guidelines for human learners’ possible education decisions and has been used
in various educational environment. However, traditional methodologies using the knowledge space theory have always depended on
handwork system and it is necessary to learn programming language such as Visual Basic and R, causing fime consuming situations.
In order fo overcome those issues on the environment of education we propose a new Knowledge Structure Analysis System that not
just analyzes learners’ knowledge structures automatically but to provide critical leamning path for the learners based on knowledge
space theory. Proposed system is implemented by using rApache generating critical leamning path computing Chi-square value. This
provides an aufomatic way of analyzing knowledge structure in learners’” knowledge space and shows systematic reviews for the
knowledge space.

= keyword : Knowledge space theory, Knowledge structure analysis, Education environment, Automatic analysis system.
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- Web Server: Apache 02 3= A9 v HEE st
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(Table 3) Knowledge space analysis tools

WS cs IL |ACL upP
proposed Yes | Yes | Html/R | Yes ks, .
system rgraphviz
potter's No Yes Vlsu.al No No
program Basic
kst package| No No R No kst
daks No No R No | rgraphviz

* WS: web support, CS: chi-square support, IL: implemented
language, ACL: automatic critical learning path, UP: used
packages
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(Table 4) Experiment on Test1 and Test2

Testl-A Test1-B Test2-A Test2-B
#Q 7 7 6 6
#S 39 39 “ “
# KRS 21 21 8 8
# ARS 21 52 8 20
LG 0.1 0.1 0.1 0.1
CE 0.1 0.1 0.1 0.1

* #Q the number of questions, #S: the number of students,
#KRS: knowledge response states, #ARS: assumed response
states, LG: estimated probability for lucky-guess, CE:
estimated probability for careless error
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(Table 5) Experiment for Test1 and Test2

Testl-A Test1-B Test2-A Test2-B
Manual | 0.801358 11.50172 2.887248 7.845916
System | 0801358 11.50172 2.887248 7.845916
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k Prob Pred_Pop Pop Chi_Sq
000000 02846 12523 17 16006

100000 0.0805 35411 2 0.6707
010000 0.1594 7.0124 7 0
000001 0048 21108 1 0.5845
110000 0.1837 80814 10 04555
100001 00192 08451 O 0.8451
010010 00331 14567 1 0.1432
010001 0.028 12308 0 1.2308
110010 00221 09732 0 09732
110001 0.0976 42939 5 0.1161
011100 00176 07725 1 0.067
010011 00048 0212 0 0212
111100 0.004 0.176 0 0.176
110011 0.011 04855 0 0.4855
011110 00021 00942 0 0.0942
011101 00021 00914 0O 0.0914
111110 3e-04 00205 0 0.0205
111101 0.0014 00615 0 0.0615
011111 3e-04 00111 O 00111
111111 2e-04 00069 O 0.0069

(3% 4) Test2-Bof| Cist Chi-square AlAt
(Figure 4) Chi-square computing for Test2-B
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