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A Real-time Instruction Support System

For Introduction to Computer Programming Education

3135

SHIN HASEGAWA, ! SHOICHI MATSUDA, 2
TATSUYUKI TAKANO™ and OsamMu Mrivakawa'?

In this paper we propose a system to collect and analyze history of learner’s
submittal. This proposed system is intended for introduction to computer pro-
gramming education, and in this system, an instructor in lesson is supported by
collecting and analyzing source-code that is submitted by learner. And instruc-
tor also can understand those situations in real-time according to the proper
method. We evaluated the appropriateness of the system for instructors by
the application of this system to an actual introduction course to computer
programming in university.
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Class diagrams:

A6 5

+main (args:String[]) :void
+calculate (number:int) :int

Skeleton code (Java): l

{ public class A6 _5{
i public static void main(Stringl[] args) {

public static int calculate (int number) {
) return 0;

01 00000000000

Fig.1 Example of generating skeleton code.
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Fig.2 Constructure of real-time instruction support system.
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Fig.3 Screenshot of instructor side client application.
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Fig. 6 Transitions of learner side client application.

O0000ooooo00ooooon0on0n0 wWebOO URLOOOOOO0O0O0O0O0O00O0O0O
00000 URLOOOO WebOOOOOOOOOOOOOOOOOOO

goboooboooooboobooooooooOoooooboboooooobocOoOooooDoonoa
goboooooooooooobooboooboboooooobooooo

gooooooooooboobooooooooobooOooOoboOooboooOoOOCcOoOoOoOoDOonoo
gbobooboooboooobooooooobooobOoooobOoboboobOoOooboOoDbo
goooooooooooooobooooooboooooboboooooooOooooDbonoo
gobooooooobooooobooobooooboboOoobOOooooOoOoobOOoOoooOoOooDn

goooooboooooooooooooooooooooboboooooooooooboo
oooooooooooo

00o0oooooog Vol 52 No. 12 3135-3149 (Dec. 2011)

01 0J0000ooooooogoo
Table 1 Subjects applyied to IDISS.

ooo ooooooooooooo A
oo CPA
oooooo ooooooooo
oooo 610
oo 20100 90 2200120 220

5. 0 00040

20100 90 22000000 120 220000000000000000000000
0000000000000 000O00000o00ooOOo0o0oooOo0ooODO ADDOO
CPAODOOOOOOOOOOOOOODODOOOOODODOOOOOODDODOOOOOOOD
goooboooooooooooooboooooooobooooooboobooooooboo
oooo

oobooooooooooo10000

CPAOUOOJava0000O0O000OO0DOOO0OOOOOOOOOOOODOOOODOOOOM
gooobooooooooooobooooooooooooooooooooooDbono
ooooogoo

5.1 0000000000

ooooooooobooooOobOOoOoOoboOooboOobooOoOOOoOoOobooOooooboooOoDoooO
gooobooboooooooboooobooooooboooboooooooboooooonoa
ooo

goooboobobooooooobooooooboooooboOoobooobooOoOooOoOboOoOooon
gooobooodoboooooooobobooooboboOOoO0oOoo suobobboboobDboo
gbobooobob 2000000b0o0booo0ooooobo0oooooboooboboOona
0000000000000 ADODO0OO0O0O0OOOO0O0O 20000

ooooo12roooboboooobooboo soooo

5.1.1 0 OO0

ooobooooooooooooOoODOOODOOO ID12r00000O0OO0ODOO0O0O0OO0
001270000000 “o”00000«”0000000000000C000000
goooooooooooooobooooooooooooooooocoboOoooooDooboo

(© 2011 Information Processing Society of Japan



3143 0OO0OO0O0OO0O0OOOOOOOOOOOOOCOOOOOOOOOOO0O

02 00000000000

oo

Table 2 History of Learner’s submittal.
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Table 3 Trend on Question 127.
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Class diagrams:

Janken

+printResultMessage (player:int, computer:int):void
+printInputMessage () :void

+printIntroduction() :void

+getHandSign (number: int) :String

Janken java: ¥

public class Janken{
public static void printResultMessage (int player
) int computer) {
ublic static void printInputMessage () {
ublic static void printIntroduction(){

public static String getHandSign(int number) {

07 00O 12r000oo
Fig.7 Correct answer of Question 127.
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04 CPAOOOOOODOODOOOO
Table 4 Trend in first submit on CPA.

goooooao goooooo oooooooo
ooo 100 200 100 200 ooooo ooooo gooooooooo
100 40 14 — 59 — 1 13 2
100 60 18 - 62 - 14 14 17
100 130 13 13 60 60 8 5 22
100 180 6 3 58 58 1 1 9
100 200 12 8 59 59 7 4 12
100 250 20 11 57 58 9 11 17
100 270 19 — 54 — 10 11 10
110 80 16 10 55 57 3 1 22
110 100 13 — 55 — 2 3 11
110 150 6 — 54 — 1 1 4
110 240 15 — 53 - 3 2 12
110 290 20 - 48 - 4 3 18
120 10 21 — 55 — 3 3 18
120 60 18 — 54 - 7 4 11
0o 211 45 783 292 73 76 185
256 1,075 334
00o0oO0o0O00o00o000oo0.238

- Class Definition

l:l Indentation

- Compilation

08 O0OO0O0O0OO0ODDDODDODOD
Fig.8 Mistakes of Learner at first submit.
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05 CPAOOOOOOOODOO
Table 5 Average of times of submit at CPA.
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Fig.9 Frequency of times Fig.10 Frequency of times
of submit at 25 Oct. of submit at 27 Oct.
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011 11080000O00O0O0OOOO 0 12 Janken.java 0000000000
Fig.11 Frequency of times Fig. 12 Frequency of times of submit
of submit at 8 Nov. for Janken.java.
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Table 6 Date and Questions.
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Fig.15 Change graph of progress-rank Fig.16 Change graph of progress-rank
at 18 Oct. with partial points at 25 Oct.
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