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Effective Utilization of Human Resources
with Personal Learning Records
in Programming Education

HirosH1 TacucHr ! Fumiko HARADA, T2
HIDEYUKI TAKADAT? and HIROMITSU SHIMAKAWA 2

In this paper, we propose a method to utilize human resources effectively
in programming education. The method makes personal learning records from
programming exercise results. The records represent learning context with the
understanding level and the amounts of learning efforts for each item. Further-
more, the method analyzes the records and provides supporting information
for teachers. It picks out students requiring supplemental supervision, using
records of other students who took the same programming course in the past.
In addition, it divides the students into groups depending on their learning
contexts. We have implemented a system based on the method and applied it
to an actual C programming course in a university. The results have proved
that the method can generate effective supporting information.
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Fig.1 Contents of C programming exercise courses.
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Fig.2 Understanding process of programming techniques.
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Fig.3 Teacher workloads in programming exercise courses.
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Table 1 Example of evaluation criteria.

oo
Jl1o0000ooooooooOO0O0000000OO000D0D0UODoDODOoOoODODODDODODOOOOOODO
godo0O0o0O0o0ooOobO00oOoO0U0OO0OO0U0DO0obOO00OOO0ODO0O0O0DO0O0ODOODODODOUOOUODbDOO
goooooooooooooo
Jgoooo0ooooooooooooooo

struct node{
char line[MAX_LINE_LENGTH]; // 0000000000000D00O00O0D
// MAX LINELLENGTH O 1 000000000000 0O0O0ODO
// O0Odefine 00000000 OOOOOO
// 000000000000000000000000O0OO
// 000000000000D0DO0000D0OO00OOOO

struct node *next;

struct node *prev;

oo oooo oooo ooo
1 gooooooooooooooon ooooooooo 6
2 gooooooooOooobooOoooono goooooooo 6
3 goooooooooooooooooo 0000 for O /while 00O 6
4 ooooooooo0ooooo oo0oo0ooo0o0o00b0o00o00Dn 6
5 goooooooooon goooooooo 6
6 gooooooooooo ooooooooo 6
7 oo0oo0o0o000o00o000 oo0oo0ooooooooooo 2
8 gooooooO0ooobooOoooD ooooooooo 10
9 goooooooooooooooo oooooooooooon 10
10 malloc() 000000000000 00OOO ooooooono 8
oooo
11 0o0oo0oooo0oo0ooOooo0ooooon ooooooooo 8
ooooooo
12 goooooOo0ooO0ooboo0ooD goooooo 4

goboooooooo
gobooooooooooboooooboboOoooobooOobocbOoboOobOOobCcOoOoOooDoooO
goobobooooooooobcoooobooboooooobooboooboobooOobOoooooboa
gotboooooooooooobooooooooOoOoOoOoOooOoboOobCOoOoooDoObOo
gooooooooooooooooooobooooboboooooobooOooooDObooo
goboooobooooboobooobooboooobooobooobooooboooboobooooDooOoo
goooooooooooooooooobooOoooOooooooooboooooooooOoboo
gooooooooooooooooooooboooooobooooOoooooDooooboobo
gbooobooooboooboooobooooboboooboooobooooooDo

00o0oooooog Vol 50 No. 10 2409-2425 (Oct. 2009)

FRTOFEHERT—4

TaySIVTEEALT

BRES

.
E¥EHED|
ERRR

nERES AR

W‘Jﬂﬁ&ﬁy

04 O0OO0ODOOOOOODODOOOO
Fig.4 Realization of personal learning records.
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Table 2 Example of the effort score.
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Fig.5 Analysis of personal learning records.
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Fig.6 Configration of the system based on the method.

goooooooooooobobooboooooobooooboooooooboooooDoD
gooooooooooooooooooooooboooooooboooooDoooDoo
goooobooooooooooobooooobooooboobooooDbobooooDboboo
goboooobooooooooooboboooooobobooobbooDboboooo
ooboooooooooobooooooboooooOooooboOooooOoOoOobboooooooo 7
gbooobooobooooboooobooooboooobooooboobOoooono
gobobobooooooooooobooobooooobooos2bob00oboooooonooa
goooooboooooooooooooooobobooooooobooooobooooOoDooboo
gooobooboooooboooooobooboooboboooboboOoooboobobOoooooboooo
uoboooobooooooboooooooo

4.2 O0O0OO0OO0OO0OOOOOOO0OO
goooboobooooooooooooooooooboOobooooboobOOooooooDooo
ooooooooooooooooooooboOooOobOoOooooooDooOoOoooDbono
gooooooooooobooooboobooooobooboooooboooooooboooooboo
gooooboooooooooooooooboooooboooooooocoooooDooooo

(© 2009 Information Processing Society of Japan



2416 0OO0OO0OO0OO0O0OOOOOOOOOOOOOOCOOOOOOGOOOO

] =
TPIIUE) WRE BERY BES TvIv-2B) Y-LD ALTH
BER RECHAMTER / ETERLL

BEARERT TOISLERR RTERERT
10TLLEDF £ D 7 T LOSITEHIHAG , BTEBRETSWAMY X MBEEEDEE

) it WEEAPT s T<Ed| FE ., D7 AUORRELESE S CRETNS ERIONEE BEH NIRRT )
27 7 LFLAOREGTOTS LEE TEL
R No.] O [ 4 EEFomEMG

* RERM3-6OMEABTY .

DA LERBAHRIEA—T VTS & struct node {
ar Line [MAX_LINE_LENGTH]; /1 ETOXFIERBLTHEHTHS
/7 WAX_LINE L TETS . &A, def
ct
t

1
27 OA—T YRICT S—ABERTS 2
D71 LOBRE TORDE LIER > H
P ANST—SERHAG a
I ANEHD-XTS B
6
7
8

ode *next; 11 ROBEDT KL RERHLTH R Y IEBTHS
ct node *prev; /1 BOBRDT KU RERHLTH K1Y IRBTHS

}

EEETES .

P NOERERET S
BRI T SERSHT
AU R AOBENE RIS
T R S AFTEBREENT S ]
malloc(E AN TEBRABBE T BXEVEMRI S 10
TOISLOBST , SEEHARL TUEXEYMLERRT S 1
TO55 LA EIRY MENES 12 g
REIAY R (XOREPHERECEVABEONTOT K/i1 2BE) /¥ ANBOT 7 A WOF~TYEEZDTS R */
npul
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/* TP AIVERRE TRHBAL */
while(fgets(buffer, MAX_STR, fpi) != NULL){
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Fig.7 Interface for source code evaluation.
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Table 3 Course schedule of “Programming Exercise 2” in 2007.
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Table 4 Judgement of students requiring supplemental supervision.

oooo oooooo 290000 AO0OO0OO A0 BOOO
A B C D E ooo ooo ooo ooo
020000 230 00 20 40 00 — — 79.3% 39.0%

030000 160 90 20 20 00 55.2%  53.3% | 86.2%  42.4%
040000 170 80 10 30 00 58.6%  56.7% | 86.2%  42.4%
050000 17 0 70 20 30 00O 58.6%  56.7% | 82.8%  40.7%
0oeq0ooo 170 60 50 10 00 58.6%  56.7% | 79.3%  39.0%
070000 170 80 30 10 00 58.6%  56.7% | 86.2% = 42.4%
08oooa 170 8O0 40 00 00O 58.6%  56.7% | 86.2% = 42.4%
09oooo 17O 80 40 00 00O 58.6%  56.7% | 86.2% = 42.4%
100000 | 220 30 40 00 o0 75.9%  73.3% | 86.2%  42.4%
110000 | 210 50 30 00 00 72.4%  70.0% | 89.7%  44.1%
120000 | 210 60 20 00 0O 72.4%  70.0% | 93.1%  45.8%
130000 | 200 50 40 00 00 | 69.0% 66.7% | 86.2%  42.4%
140000 | 200 80O 10 00 00 | 69.0% 66.7% | 96.6% 47.5%
150000 | 250 30 10 00 00 | 8.2% 83.3% | 96.6%  47.5%
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Table 5 How to set the effort score.
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0o (103) 6 4 2
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Table 6 Grouping results at the beginning of 5th week.
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Table 7 Abbreviated learning item name.
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Table 8 Grouping results of all students at the beginning of 5th week.
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Table 9 Grouping results at the beginning of 8th week.
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