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2.Literature review
2.1 Mastery Learning
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® Enrichment Activities
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H LCorrective ActivitiesFEEZHEL TWB DA 5IXZ 02 H O TIXEE21T-> T\ 5,
ZO2EH ORI FEFICHEIN TVD L ERRWEEFICR - TWnWDH I L ERL, MARETN—T 3
YDOTNA AL D, HBRITIBREVEBRE I ORERH 5,

/—‘ Enrichment Activities 41

Instruction Formative
on Unit 1 Assessment A

Instruction "
on Unit 2

Corrective Formative
Activities Assessment B
Fig. 1. Mastery learning process.
2.2 Genetic algorithm(GA)
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2.2.1. Initialization stage
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2.2.2. Selection stage
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2.2.3. Crossover stage
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2.2 Case-based reasoning
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® Case retrieval
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Fig. 2. The reasoning procedure of CBR systems.

3.Methodology

3.1System architecture
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Fig 3. System architecture of PLS-ML.

3.2. Estimation of curriculum difficulty parame
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Fig. 4 Curriculum modeling process.

3.3. Estimation of the curriculum relation degree
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4. System design and development
4.1. User interface
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4.2. GA-based module

4.2.1. GA for personalized curriculum generation

4.2.1.1. Definition of chromosome strings

AR TIE, VT AT N—=% 1~ DI X2T KTV AT 5,

The whole individual

Serial Serial Serial
number of NUAbCEOr: | 3 e e S e AR e e e e e number of
curriculum 1 | curriculum 2 curriculum n

Chromosome 1 Chromosome n

Fig. 7. The individual strings combined with serial number of the curriculum for the GA (Chen, Chang. et al.. 2005).
4.2.1.2. Initial population size.
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4.2.1.3. Selecting the fitness function
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w = f(time spent/time needed)

4.2.1.4. Reproduction operation.
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4.2.1.5. Crossover operation.
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4.2.1.6. Mutation operation e , Chiang, et al, 205).
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Mutation
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mmberof | oo.ceden numberof | L .... numberof |........ number of
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et ——rt
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Fig. 9. Mutation operation (Chen, Chang, et al., 2005).
4.2.1.7. Stop criterion
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4.2.2. Experiments
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T KIS Oa—RA2=y MIEDAT LT A MREEEOL > THEITSIN, 1 0DMESTTARNTAT
ANBHDHETDH,
e 1| 7‘J ) %17L\2: LTV ARARNEFERENLDORISCLDENGDOEGEMEAE LT,
& k2| WX o TRESNTZFEANRAEZRT,
> Eﬁkéht%””/\xﬁ)ﬁ@m%ﬂhx IV XaT 00T NLINTA—2H XaF A0
JE %[RRI B 8 LB H ICHESE L=, (CRD XA U % = T A BIHE )

Table 2

The generated learning path by GA

Learning path Difficulty CRD
Aatlort €5 Introduction of syntax of “for” 05
The corresponding difficulty parameter for each curmriculum in the l:::fm‘:z:m xSy OL o ¥
““Control SlrﬁFture" bt C8 Example 1 of “*for’ instruction 1.8 0.9308
Curriculum  Title of curriculum Difficulty €7 Introduction of syntax of “switch™ 08 0.3625

- instruction

C1 Introduction of syntax of “do while” instruction 0.5 C10 Example 1 of “*switch” instruction 0.6 0.7821
C2 Introduction of syntax of “break”™ instruction 0.7 C4 Using opportunity of repetition 1.6 0.287
c3 Example 2 of “do while” instruction 1.6 . Programming .
-~ . & orv . C1 Introduction of syntax of “do while" 0.5 0.585
4 Using opportunity of repetition programming 1.6 Soal :
Cs Ierduc‘fon of syntax of “for .mstl‘“uf:tlon ; -0.5 9 Example 1 of “*do while” instruction 1.2 0.846
C6 Introduction of syntax of “continue” instruction 0.3 C3 Example 2 of “do while” instruction 16 0.684
874 Introduction of syntax of “switch” instruction 0.8 C2 Introduction of syntax of “break™ 0.7 0473
Cc8 Example 1 of “for” instruction 1.8 _ instruction g
9 Example 1 of *“do while” instruction 1.2 C6 !nlrodu;llon of syntax of “continue 0.3 0.426
C10 Example 1 of “switch” instruction 0.6 mstruction

CRD: Curriculum relation degree.

4.3. CBR-based module
4.3.1. The learning process of the CBR module
® CBR7T 7 /uy—%RHEWaHEDoHT i@ Lz,
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Fig. 10. The procedure of the CBR ressonmg. Fig 11. A screen shot for the user mterface on summalive asesment.

4.3.1.1. Inputting a new case.
® LUV EHA
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4.3.1.2. Analyze an inquiry
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4.3.1.3. Assign index weight
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4.3.1.4. Case retrieval.
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o Wi % Ze
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4.3.1.5. Case adaptation and reuse.
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4.3.1.6. Revision of a case

B0 S B S8 O FRE DT LD EEEIC R L OB e A, MEIXBAEOFE 4 L 0 #@ulicT 5729

W7 O E = AL LTCEBIND Z LMK D,

4.3.1.7. Saving a case

B EBHPN—RIZELTHAHAZ ETAFAL.

4.3.2. Analytical case representation

o FEHFEOEYOIFZARFMOFLEKITI N N—Y FTNT —F X=X RfF SN D,
> JEIEG®, h—2 237 FoEOEZ LRHESTZER

B LWELERIL CBR VAT AE R — A Th D Z L OffEE TIET 5720

VATLOECFEREERILT S=OHITRET Do

ICHRE SN D, ARZETIITR~

FR IR LX) REGIRORIAZFM T 5, ERSNIZEHIT =T VE, IELWFFIER & RE - 725461
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v IELWEA
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22 -
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Table 3
The case representation of attribute-value
Correct Incorrect
Attributes Values Attributes Values
User_ID Int user_ID User_ID Int user 1D
Gender String mor [ Gender String m or f
Age Int age Age Int age
Item number Int item Item_number Int item
Ttem_unit Int unit Item_unit Int unit
Sol_time Time time Sol_time Time time
Expert_level Double difficulty I,\l isconcept_no  Int misconcept no

4.4. Enrichment activities

Similar_item
Diagnosis

Similar_item
Diagnosis

Int sim_item
Level of learners
knowled ge
Provide adaptive Solution
learning

Solution

Int sim_item
Inference of
misconception
Correct
misconception
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5. Evaluation of the PLS-ML system
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ST 2
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VAT LADOFEHFIRRFEIT T AT DOHERGOIEMMEORE L L T2 0FFEZTIR L, VAT AL - THE
FSANTZ 2 0 DFEFIOFHELEDFNE8 8. 6 5%Efi LRz, Lo THEEFICH L CEblea—=A
T UTNERETHXE AT LE LTHEZS,

(2) 2E®>THRILEHER M H S H
A U 5
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(4) 7' a— L5 & K

® JAVA DORIEREED 1 0 ORIEAZ IR L7z, EBRxIGUT 2 0 O RFADHILE, TRENOEM/IZE LD
RREfRI-FEZ For LAERRO RIS R B 2 7,
> FEOT X A/N— kL PLSML TR Sz fiR% P, F O X 5 k%2 T3 72Dl i Lz,
> INLFED cl, 2, c3 ITE-EDMEST-FAfETH 5,

> AEDREESTEZICTEEVE NS, AREOHETHIN VX2 T L THLHZ EEEWRT D,

> FNTFNOAEEOBEMRIIL AT AB L OAR O 23— MZ X > TSI & 5,
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Table 4
Global system verification check
Case number 1 2 3 4 5 6 7 8 9 10
Diagnostic results from P F P F P F P F F P
educational experts c3, c4 8, c9 c3,¢8 3 9 ¢7.clo
PLS-ML Consulting result P F P F P F P F F P
c3, c4 c8.c9 o4, c8 cl, c9 c7.c10
Similarity 94 86 9 88 1 84 96 8 1 98
Case number 11 12 13 14 15 16 17 18 19 20
Diagnostic results from F P P B P p F F P P
educational experts c5.c8 cd.c7 clch clc3
PLS-ML Consulting result F P P F, P P F F P P
c5.c8 2,04 cl.c® c3.c9
Similarity 1 95 97 92 1 1 85 .78 89 94

P: Pass: F: fail; ¢1-¢10: Curriculum code.
6. Conclusion
BIGHIR—AD ) F 2T A=y 77 7n—F%11-7,
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