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Abstract

Over recent decades, concept mapping has been used as a valuable Learning and Teaching tool.
A number of studies have shown a positive impact on student learning. One of the disadvantages
of this technique has been that assessing them or providing feedback to students is time
consuming. We aim here to introduce ways of reducing the complexity of using concept map
techniques in online activities. Several types of scoring methods for the concept map based
assessment have been developed. In this paper, we describe the development of an automatic
assessment system that implements those techniques. We contribute a design that uses semantic
web technologies for both the management and the scoring of the concept maps.
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Fig. 1. Hierarchical concept map
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Fig. 2. Classification of concept mapping tasks
for automatic scoring
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Table 1. Summary of scoring methods provided in our system

Task Type Scoring Method Type -of Score
Fill<in-the-map _ " .
(F SL. F.NSL) Exact matching Count, Weighted count

- Measuring structural Structural Similarity
similarity

- Exact node matching

- Exact propositional

matching

Count, Weighted count
Count, Weighted count
Congruence

Salience

Construct-a-map
(CSL, CNSL)

¥ 194 weighted count= 715 9] 727 8450 7153

< Rojdle] dgEHe 8489 g AL et &
A dzs 7IE IR Alelel 2 AR (structural
similarity)2 (2)M AdEn, AT (6)oA] hE= HrHE
Aol BHAHQA Whgoz 5 2T FAM HAL WS
AL AT, B IF (8)3 (10)004] AM8% YA
(congruence) 2t &= (salience) & construct-a-map HS 9
57 AR S8 £ USRS 3 dAEE VIE s
9] g A e FET A = WAL vlE-g ofn|sh
W, 3= I dze] AH BAF FolM FET Al
H&2 Fodr}(8, 10).

3. APl 22 A % 78
B ERMe e 9718 fdld £ 2004 #AIE Al
Al JAVA APl 2228 dA % 7Eskch

B 2, 7Y A~ MSsHe AP B 29
Table 2. Summary of scoring APl provided in our system

Class Method Nethod Description
cal_Score() Calculate a matching score
cal Wacore() Calculate a weighted matching
F Score score
get Score() Get the matching score
get Wscore() Get the weighted matching score
cal_Mscore() Calculate several matching scores
cal Wimscore() Calculfate several weighted
matching scores
get nmScore() Get a node matching score
C Matchi get pmScore() Get a propositional matching
ngScore score
get WomScore() Get a vyeighted propositionat
matching score
get_congruence() | Get the congruence
get_salience() Get the Salience
C_Similar | cal_SimScore() Calculate a structural similarity
ity get_sScore() Get the structural similarity
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public void cal_Score() {

Sesame APl &= 0183101 7 DBS} o1 MH;

SeRQL He| M2 E3101 7 EINATRTE] selected list HE FE(240] 4
LC S o 27 FE F5);

& DBoHM FEE HEE Java 2IAE 85 tslisto] ARz
*EHSesame TupleCueryResult o] hasNext()2} getValue() Bib= 01R);

z2 uhioz M JHAT2LE selected list HE FE5104, sslistol] Xfzh

tslist@t sslistll MEE HEE Xe2 vjmsio{ xlst= X count;

ARE B 2b2 LR 5 scoredl| A

public class F_Score {
static private int numofelement; // selected liste] 24 =
static private double score: // 74 H<= 2t A&
static private double wscore; // 7I5x|18§ T2ist /€T
/7 "k g
static private ArrayList(String sslist; //2H8 7iTol
// $&49 selected list 2t X
static private ArrayList{String) tslist: //7|& 7Hdzotim
// 54 selected list at A&
static private Arraylist{Double) wflist; //2lAE 2t
/] 222l 75X g MY
// B 29) 25t AP| E(oes)
public void cal_Score()
public void cal_WScore()
public double get_Score()
public double get WScore()
/1 R~ YR E(oes)
private void get_InitValue() // &4 7idT Y 71F

7/ RO B ARIS 98t ZTIRkE FES10,

// vigE(numofelement, sslist, tslist Soll X&sH=
// HERE, cal_Score(), cal WScore() g0l 25
private void get Wilist() // 7HdT KizEaoliM 718%|
/] wkg FE0 wilist LS gioll MESHs Uit &%

}

18| 6. F_Score S2fix He|
Fig. 6. Definition of F_Score class
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18] 7. Exact matching &= Al 18 aig
Fig. 7. Method for calculating the exact matching score
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Table 3. Evaluation results

FSL,
Task type F NSL C SL, C.NSL
Exact Exact |Congruence,| Structural
A B .
B v el matching |matching| Salience Similarity
AlE sl 5 5 5 5
HEr 100 % | 100 % 100 % 100 %

Ald Z2ade ® 29 F Score, C_MatchingScore,
C_Similarity 2814 B2 €2 429 Feod tgahe
Al 22038 @3 Hrh Alasle] 0 F o o W)
BEHE AS3A. B 30419} o] =7 (6)o1A AxF
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& YT ANE FA) o5l A A3 100% BE
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