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SKP-based Recommendation of Learning
Contents for C Programming Beginners

SAKURA ISHIMORIT KURASAWA YOUSUKE'
SUGASAWA KOUSEI"T  AIGUO HE'

We focus on the fact that programming beginners use the Web and study methods to
recommend suitable Web contents. In this research, we identified the necessity of
searching Web content and proposed a recommendation algorithm of Web content.
Experiments have shown that the proposed recommendation method is useful for self
learning of programming beginners.
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Figure: 1 What kind of resource do you rely to solve problems in C Language
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Figure: 2 What do you use Web site for?
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Figure: 3 Are you unsatisfied with the results you found from the Web site ?
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2. SKP-based Learning Contents Recommendation
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Figure: 4 SKP-based Learning Contents Recommendation
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int count;
for (count = 1; count <= 3; count = count + 1)
printf ("CAICBI3¥n");

K5 WorrarvsIsro—EHof

Figure: 5  Example of sample program.*
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(1) A& =%y b2 6 LT ERIZ# Y72 Web YA N ZEE,

(2) HEE LTz Web YA N LT T a—RhbEe7 a7 AL, SKPV(SKP-
Vector) ZffiH, 7272 L. Z® SKPV X Web ¥ b EnbikEH LY T a—
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(3) Web ¥ b > URL, i L7= SKPV, LT LRI S, LT 1B,

* https://www.javadrive.jp/cstart/for/index 1.html
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Field Name Type Meaning
y\[\l{ String The URL of web page
title String Title for content
access Integer Number of use LT
grade Integer Grade by students
date String Date added LT
skpy size Integer Number of SKPs
skp1 name String skp1’s name
skp1 count Integer Number of skp1
skp2 name String skp2's name
skp2 count Integer Number of skp2

M6 LTVa—FRoT7x—<yh
Figure: 6 Format of LT record.
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Figure: 7(a) Program code and its syntax tree.

No SKP name Meaning Num,
1 DCVMO1int Data type “int” in variable declaration 1
2 DCVO1ID Variable name in variable declaration 2
3 DCVMO04, “” in variable declaration 1
4 DCVMO3; “" in variable declaration 1
5 EX_ASSO01EX_V Variable used in an Assignment 1
expression
6 EX_ASS02= “=" used in an Assignment expression 1
7 EX_ASSO03EX_CST Constant expression used in an 1
Assignment declaration

X 7(b) SKP Of]
Figure: 7(b) Example of SKP.
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X 8  SKPV; & PU-SKP D Ef%
Figure: 8  Relation between SKPV; and PU-SKP.
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Figure: 9 Recommend method B
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Text Field:
Input title
Text Field: Croote Ly —
bt URL | ettty | (7777777777777 | [Toxthoew:
C program 7 Input code without error

Google

= /
[ // / Text Area:
Google MR | m Fesing Lucky // J Input sample code.
This becomes SKPV in LT.
ERAR EPRRAYYI-LaL  +Oooge Oooge LOVT Button:
o shosk, Compile and
| | extract SKPV
e .
V77 : use to create LT Button: Text Area:
Create LT Show result of compile

and SKPV size

10 LTC ® GUI
Figure: 10 GUI of LTC.
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5. =&
[ ] L ] Experiment
Student's Number 51230000 State Subject
Name name == | | List View:
ANG ex03 Show prepared sample code
Grade L T2 .
ox01
1 #include<stdio.h>
2 void main(){
5 inta=1;
¢ (Houble)y; Change clicked field to green. PROVIT:
s Green fields are PU-SKPV il Show selected sample code and
¢ if(a[==] Select PU-SKPV
7 a=2 | | (please read references)
s )
s}
Button:
“oer | — Get PU-SKPV and

Recommend MRETLRRTBLALELTLNSL Recommend LT
grade title URL - "
po #FART http:/pwww3.nit.ac jp/~tamurajex2/expression.H List View:
PO ®TAN s Mo/ javackive nimi Show LT Recommended List

for PU-SKPV

B FAER GUI
Figure: 11  GUI for students.

ABWFFE T FEE SN HAE TN ELEICHOW T L B LIHEE R34 207,
SRR D 23 NICFEBR LT,

5.1 %
COEBRTIILUTO4>0H o AT rS a2 RE LR,

Vol.2019-1 No.2-3
2019/1/12

1) EHES., R, ¥ A b, &Kok if

(2) B3%. ZWwochlsl, —7 for

(3) /—while

(4) switch case
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ABIAZELZLDB DL a— R 61 fETchsd, ZnHIEAELEZETOT T
a— NIZxfis LTV 5,

52 RERAE

WA NK 1L O GUL ZFIA L, B L WSUEERZERT 5, HEINZLT 27
Vo 3258, LTICHYST D Web X—Y LMW AN F RTINS, #BRF TS8R LT
PR LW EERICH LT, HE I LT ONENBMEINE 9 h, 5 B CRlfid
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53 HEIEORRBER
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Table: 1  Result of Experiment.
S L 2% 3RE 4¥E RE | 2K
JiiE A 4.61 4. 87 4.13 4.59 4.37 4.51
Ji% B 4.7 4. 88 4.56 4.31 4.4 4.57
S 4.65 4.87 4. 34 4. 45 4.38 4.54
N# 5 2 4 10 2 23

FE A BT 4.5 WOFHIi A5 5 Z LR TE -, (F1) LaL, [PU-SKPV| R KX
VR 7R A FTAR 2SRRI AR < 72 5 72, SKP DA BTk L7 LTDB 3R +4 T
bHolotE 25,

4 ELISMTITE B D F OFMAE Do T2 N EIRINFARIC R & REIT R Do T,
COHBELTFOXIICELET D,
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WRUT=ERE 1L 23 A 3 NEDZemolzt=d, HiE ADOFHEN TN L Z L3z
hoto, (X12)

2 B 5EA %% B [l PU-SKPV size
n

10

9

8

7

6

5

4

3

’

o 0 o oo O 0 0 O ol 000 0 A0 O
>

X 12 £E%
Figure: 12 Total answer.

F7-. HIEB OFEMEVER & LT, LT 123455 Web ~=— P DIE#7A% PU-SKP
WXL CHEEI TR ho 7z 2 a6 N5, FlXE, int aslicxi LT, EHES O
BINFEHRH SN TWAD URL & LT & UTIERRT 5, LA L, EBERIIAEE S OFEMFI T
o< int CEEA) OFHNRLETH o7, 2D b, —D0 PU-SKP IZDW\W T,
BHEO LT 2 HET DHEEZ BT RE7TEEX D,

HH—o0H L LT, printf( “%d” ,1); D7+ —~ > MER % PU-SKPV & LT
BIRL L 2O/REZET S (K13), AERTHIL printf Q OFEABICT +—~ v
MEETICET 2 LT_1 Z2HET IR, LT 2 BHEEINTLES, Zhud” %d”
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DB OB % (EX_FOSEX_CST) & L Cadik s, £ ELT 2 L0 LT 1 &|A |3 KE
Winn 7,

I EFRRT D721 SKP OBEMEZ Z 8 LB HIENMLEEEE XD, L,
SKP DREM % ZE LB A ER TENIE, FLTOJA| &[G BNRCKTY, #Y)
RIT 2 HETEE7259,

printf( “%d” ,1);
, , LT name LT 1 LT 2
: ’ Program printf(“%d”, i); f(1);
’ ‘ SKPV size 9 7
L 1 EX_FOlprintf EX_FO1ID
3 ’ EX_F02( EX_F02(
. , EX_FOSEX_CST  EX_FO5EX_CST
0 0 EX_F04, EX_F03)
e e EX_FO5EX_V ST_EX01EX_F
m A: SKPV size in LT EX_F03) ST_EXOZ;
01C: PU-SKPV size included in LT ST _EXO01EX_F ST _CMPO4ST_EX

ST_EXO02;
ST_CMPO4ST_EX

m B: PU-SKPV size

X 13 KR OBl
Figure: 13  Example of low grade.
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Q3. 26 =35|Z SKP-based LCR ZEH 7=\ Dy,

SKP-based LCRIZDWT, WBRE D 9 EI O EWRHMEIZ &b NTZ, 7 27— MERMN
DY, BELUHE FENEFEO UERICKRNL -T2 25,

20 | |
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Figure: 14  Questionnaire of System.

6. £&&

AW CiE, SKPZFIH L, Web 2o T oY OHERKET L HFERRE L, £
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(3) SKP-based LCR {Z# ® PU-SKPV (29 % ikl 7s LT #HEEE T 5,
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AN
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EowFEELARTNIER S R0,

BELZ Web oo T U YHEE HIETIZ, —O®D Web X—I T LT 8 EIEHKTE 5
23, LT BRSBERE, £ D Web X— EOITICHFEET D ONFEETE R, L7h-> T, Web
R—=UNTO LT DFTEERIE S AT L a FEET & 72,

% LT, SKP-based LCR ZJSH LB REM L AT LOFHEFEREZ L, 5% D
AT LD, EED C SEEIMBICZL T2V,

8. SEE

[1] T.K Yu Yan, Kohei Hara and A. He, “A method for personalized c
programming learning contents recommendation to enhance traditional
instruction,” IEEE 31°" International Conference on Advanced
Information Networking and Applications, 2017.

[2] T.K Yu Yan, Kohei Hara and A. He, “A method to describe student
learning status for personalized computer programming e—learning
environment,” IEEE, pp.231, 238, Mar 2016

[3] Yuka Katsushima “SKP-based Learning Contents Creation and
Recommendation C—programming beginners,” University of Aizu, Graduation
Thesis. Mar, 2018

[4] “Provit.” http://cleast.u-aizu.ac. jp/

(©2019 Information Processing Society of Japan



