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An Adaptive Tutoring System using Concept—Map
Sook—Young Choi'

In this paper, we propose an adaptive tutoring system, which analyzes learning process,
subject materials, and test items of students, diagnoses learning problems of them, and then
gives proper advice accordingly. In the system, learning materials are constructed using
concept map, on which the relationships among learning concepts are represented. Concept
map can be used for several purposes in instruction process. Our work considers that new
learning knowledge is dependent on what is already known. That is, it means that precedent
concepts should be thoroughly learned for students to comprehend new concepts. After
grasping the learning state of students for precedent concepts to be required before learning
new concepts, our system provides proper learning materials for want of them, diagnoses the
concepts which students have trouble to understand in the learning process, and provides
suggestions for it.

Keywords : Concept—Map, Learning diagnosis, Adaptive tutoring system,
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Z (DQJ”FMJ X R(Fl Q7“1'F1<kv>))< E (DQJ'FH,/)X

F=1 =1
Rp, Q_rng)

q P

Z(DQJ‘MJ)X (Fi, Qr p ) 7Z(DQJUH<M><

= =1
R(Fi»Q,“/'mm)) = 0.37

= (0.43 + 0.06) x 0.3 = 0.147
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Procedure Learning Diagnosis()

Q ‘Question, F . Frame, F_S Frame Set, Q_r
" Question that has right answer, Q w '
Question that has wrong answer, R_d * Relation
degree between Q r(Q_w) and F, D_d
Difficulty degree, RL_S & Frame set to request
repeat learning, L_P Learning Path on
Concept Map based Graph, L[ _f - Learning
frequency, Eg . Error rate of F;

If there are @ rs then
seek /S related to the @ rs
seek the Union set(U) of F.S
for each Fi € F_S
seek inversely the @ rs and @ ws
related to F;
while(true)
If there is Q_ry then
seek the R_d(Q ri)
compute R_d(Q_ri) X D_d(Q ri)
SRr=SRr+ RAQrnr) X
D_d(@Q_ry)
else if there is Q_w; then
seek the R_d(Q wy)
compute R_d(Q_w;) X D_d(Q_w))
SRw=SRw+ RdAQw) X
D_d@Q wy)
else exit while
compare S_R_r with S_R w
If S_Rr <S_R_w then
RL.S = RL_S + F;
seek L_Ps for RL_S
show the L_/%s to a student

for each F; € RL_S

compute Ep X L_frm
if MAX < Ep X L_fz then
MAX = Ep X L_fwm

seek the F; which has MAX
show the Z_P including the /; as important
L_P to a student
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