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AEGIS: Automatic Exercise Generator based on the
Intelligence of Student with XML Documents

Akira SUGANUMA, Tsunenori MINE, and Takayoshi SHOUDAI
Graduate School of Information Science and Electrical Engineering
Kyushu University

e-mail: {suga,mine}@is.kyushu-u.ac.jp, shoudai@i.kyushu-u.ac.jp

Popularization of computers and the Internet enable us to hold lectures using Web contents
as a teaching material and even develop new lecture methods. If we arrange some exercises
which follow a lecture note and prepare an answering mechanism for the exercises through
the Internet, every student can try the exercises any time. In this paper, we propose AEGIS
(Automatic Exercise Generator based on the Intelligence of Student) system which generates
exercises of various levels according to each student’s achievement level, marks his/her answers
and returns them to him/her. In order to realize this feedback mechanism, we currently restrict
the question-types which are generated to the following three types: multiple-choice question,
fill-the-gap question, and error-correcting question. All question-types can be generated from

the same XML document.



1. OO0

ggoboooooboboobooboobg
gobooboobobobobooooboobob
oooboooobobobo LANDODO
gboooboooooooobobonobon
gbobooobobobobbobobob
gbooboopoobooooboboboonoooon
gboobobobbbobooobobogod
gboooobobobbobobbobob
gboboboopooooobobobobob
gooo

000 OWebDODOOOOOODODOOOO
00DOo0ooDuRO0OD0000000000
gbobobbobooooooobobobon
o0opooBoO0oOoODOO0OD0DODODOO0O
gogbobooboiooobobooboon
gbooobobooooobooooooobon
gobgooooboboboo

ooooooobooboorLANDOOD
gbooboboboboobobooooo
Web OODOODOOOOOOODOODOOO
gboobuoboooboboboboobobob
gogboooooooboooobooobob
00000000 00DO0O000O0O0O0n0 Web
googbooobboobobobobbbobon
O0D000o0oooowMooooooooo
gogbobopooobooobbobbobon
OO0 WebOODOOODODOODOODODDOO
gboobobooboboboboboobooo
0000000O0OWebOODOODOOOOOOO
goboooboooon
goboooboobboboboobobbo
OWebOODODODOOODOODODODOOOO
goobboobboooobobooobbooooon
goooboboooobobobbobob
gooobobooooboooboobon
goboboooboboooooobboooboo
gooboboboboboobbobobon
gbobooboboboboooooooon
gboboboopooooooobobobon

000000000 O0ooOoDooooooo
00000000 HTMLODODDOOOOD DO
000000000000 AEGIS(Automatic
Exercise Generator based on the Intelligence
of Student) D0 OO OOOOBOODOOOOO
0000000000000ooDoooooDoo
0000000000oopooooooooo
O00oooo

goboobobobooboboboobonbog
goboobuoboooobobooboboooog
gobooobogbboboboboboood
goboboboooobooooboooooog
goboobobooooobooboboooood
goboboooobooboooboboobobd
gobooboobobooboobobooooood
OOOOAEGISODODODOOODOODOODOO
ggobooogoobboobboobboo

2. gOobooOoOOoOoon

goboboobobooooboboboobo

gobooboboooobooboboooood
goboboobbooooobobobooo
gogoboboooboobobobooog
gboobboooobobooboboobon
goobooboooboboooboboood
gogoobobboooboboooooboon
gobooboobooooobobboboooood
gobobooboooooboboooooobog
gobobooooooooboboooood
gogoobbooobooboboobobboog s
goooboboboboboboooooog
goooo

e JOUOOO UOO0ODLOOOOODOODO
goobooboboboooboobooboon
goboogooon

e JOODOOO DDOOOOOODOODO
gogobooboboooboobooboo
ggooooo



good

0000000000000 0ooooooo
Data structures need to be studied I:l order to understand the algorithms.
(HanODO (2)in00 (3)on 00 (4) at 00O (5) by

ooooo Oo0ooooooo
Data structures need to be studied I:l order to understand the algorithms.
000000 |0000000000000ooDoDoo

Data structures need to be studied an order to understand the algorithms.

013000000

e JOUODUOOO OOODODOOODOO
00000 (Doo0o0oo)0oooooon
gbogoboooooooboooooooo

gobos3boobobbobooboonog
gboooboboobobooooobooo
gboooboboobobooobobooo
gooobooboobooboboobon
gooobooobobobobbobobob
goooboobboooobbooboon
gobooobooboobigooooooo
00000000000000in order toOO
Oin0000000000ODO0O0

gobobooooobobooooboonog
g30bgbobobobobooboboon
gogbodbobooobobobuoobob
gobooboboboobooboobooooo
gbooobobboooobboboobon
gooooobbooboboobboooon
gbobobopooooooobobobon
gboooboobooboooobobonobon
gbooobobooobbobboooobon
gboobobobobuoobobobooo
gooboopobooboboboboobobob
gbogboboboboooboooobon
gbobobopooooooobobobon
gooobobbobooobobobobobon
gbooobobooooboobooboon
gbooboboboboobobooogo
gboobuopooobobobobbobob
gboobooooooooooooobooon

goboboooboboo

3. Joooooo

3.1 0O00OOO0O0O0Od

gobooboooooboboooobooog
goobodboooboobon

(1) D0DO0U00O0O0O0 ODOoOoooooood
goboboboooooobobobooo
goboboboboobbooooboo
gooooo

(2 0000000 OOOOOOOUOOOO
goboboobooobobobooboo
gobooooboobbooboobon
gobobooobooboooboo

(3) 0000000 O0OOOoUOOOoooO
goboboooooooooboooboon
gobobobooooooboobooo
gogoobobobboooboobooboo
goboboboboooooboooboo
gooboboboobobonooonboo
goooo

ogs3sgbuoobbooboooobonbog
goooobooooboboboobobd
00000uobb0o00oUUbDAEGISOODOO
goboooooooooboboooood
gobooboboboooboobobbboood
gogoobobbooobbboooooboon
oobooboboono ARGISODOoDon



<QUESTION>

Data structures need to be studied
<DEL CAND="an,on,at,by"> in </DEL>
order to understand the algorithms.

</QUESTION>

U2:00000000000000D00O0

gboooboboboooboobooooobon
gobooooboboboo

3.2 ODO0OOODODODO XMLOO

goooooobobboooooobooon
ggs3ggobboooobbooooobon
ARGISOOUOUOUO0DUOOoooooooooo
gbooboboboboobobboboboo
XMLOOOOoooooo

e JOID00ODOODO OO0OOODDODO
Uob0obo0obO0O0O0dUdQuESTION O
gogoboboboooobooboboo
gobooboboboooobobobogo
10000b0o0oboobbooooooa
goboobooooobobooooogo
goboooooobbooiboboboon

e JOODOODODLODOO DLDDOODLDODODO
gobobodpELO0DO0OD0OO0OO0n0bOooga
gobooboboboooobobbooo
gogbooboboooobbobooo
goboboboobboooboobooooo
goooo

e JOI0O0ODODLODO OO0OOODDOOO
gobogbbobooboobooogo
goobooboboboboboobobooba
goboboboobobobobooboo
OoooobobbDUObDUOuAEGISODD
DELODODOcCANDOUOOOOOOnDog
Uobooboo0ob0obboOoOonogncanD
gooboooboboo

goobooooob20000b00bogoon
g1o00boob0opooobobobooooong 2
000 gopEL D DO0OD00OmmOb0Donoon
goboobobo10obbobo0obodgDpEL 0O
gcecanvboogoooooooobooogno
100b0bbogbgcAapgponooo 100
DELOO0OD0O0ODbObObDbOD1bO000n
ggobooo

3.3 0J0O0O0DbOooboooboo XMLOO

ggbooboboobooboobboob 200
googboboooobobobooobon
gobobooboooooboooooooog
0000000uoubbo0obDO0OUAEGISD O
UUOOODELO DO DO O0OODUOLEVELD GROUPU
REFO 30000000000O00O0O0ODOODO
gboobooboobobobooooooboon
UobobO0o0o0bOo0OLABELODDOOO

LEVELOOODOODOOoooooboboooo
goooboobbiolobooboobon
gogboooopobobooboboooon
gobooboULEvELO 000000 ooood
DELODODDOO0DLO00O0DOO0bOoOogon

GgrROUPO OO ODOOODOODLDOODLOOOOODO
goboobooobooooboboooood
ggogbboooobboboooooboo
gobobooboooooboboobooog
gobgobodgerovPp0gnoonooonoon
gobooboopoooooobobboooood
goboguderovpdgnoooooonong
gobooboooboobboobobbooo
goboobobbobooboobooobood
gobboobooboboobbobboo

REFOODOUODOOODOOODLOOODDOODOOO
goggoderotpDOODODOOOODOO
gbooobbboooboboboobboboogobo
gogogooboooooobobobooood
Uobooouoobo0obb0b0DO0O0LABEL O
gogoboboobooboboobobonbg
gobbooboooboobooboo

gobooboooooboboooobonbog



<!DOCTYPE mondai [

<!ELEMENT question (#PCDATA|del+|label)>

<!ELEMENT del (#PCDATA)>

<!ELEMENT label (#PCDATA)>

<VATTLIST del cand CDATA #IMPLIED
level NMTOKENS #REQUIRED
group NMTOKENS #IMPLIED
ref ID #IMPLIED>

<VATTLIST label name IDREFS #REQUIRED>

1>

(DTD OO)

<QUESTION> OO0 </QUESTION>

<DEL CAND="CANDIDATE"
LEVEL="PAIR"
GROUP="ID"
REF="ID"
CANDIDATE ::
W_s

> 00 </DEL>
W_S | W_S,CANDIDATE
ooooooag
oooooo (H)o20000 (MO
ooooooogo®yooooooo
o0oOooOooOooboobooooanon
LOW,HIGH
LOW 1ig1000000
HIGH 1iJ1000000
ID = 00

PATR

<LABEL NAME="ID"> O OO0 </LABEL>
D =00

(BNFODO)

U3:000000000

gboboobobobobboboobobon
gobooboooooobboobobooog
gooobobobobooboboboon
00000000bO0OUOAEGIS OUOLABEL O
UO0O00D0DDO0OOLABEL U0 O ONAME O O
gboooooboooooobobonobon
oon
goboobobosoobboooooon 30
ooooboog DTbdbod BNFOUODO
googooo

4. JO0O0O0ODOOO0OO0O0OOoOoOO

4.1 0O0OOOODOOOO

ArRGISOOO0OUODOO0Ooooooooon
gooobobobooooboboboooon

gogoobobbboooboboboooooboon
UoobogbD AEGISODO0ObDOobobDon
goboobooob1i1oo0booboobogo
goooboboobobobobooooood
goboboooobooobo

1 miy=0000]
™yt

> gie-bi; [DODO
=1

mm —

Sit = 1

0000s;000¢000000:000000
¢;;000¢000000;;000000m,0
AEGIS 0000000000/ 00000 i
000D0000000000000006,;00
0000000, ;000000100000
000000 00000D00000

gobooboooobboboooobonbog
gboooboobobbooobboogobo
goboobobooooobobooboood
gobooboboooooboboobooog
gobooboobobobboboboood
gobooboooooobboboboooood
gobobbooooboboobooooboon
gobooboboooooboooooooog
gogogoobbooooobboooooboon
goboooooooooboboboooood
gooboooooooboboobobogo
gobooboobobobbbbooobooog
goboboobbooboobbooobn

4.2 OJO0OOOODOOO

goboooooooboboooobonog
gobooboobooooobobboboooood
00o00b0b0bD0o0obU0Ob0U0OOAEGIS O
Uoooob0b0O00O0O0O0ODEL DD O LEVEL [
gobobooboboobboooooog
gogobobobobooboobobobobo
gobobooboooooboboooobog
OUAEGISODOOLEVELOOODODOOOO00OO
goboobooboooooboboobooog



Calculate aNew Difficulty of Q;

Number of students who
answered Q, correctly

A ratio (Hc : Hy) isthe ) \
inverse ratio of the number / \

/ \— Average ofs, »
of studentsin each area. S/ \inadotted area
H g \
Qi1 \
The achievement level
T Hu or the difficulty level

Averageof s, -
in ashaded area

New difficulty level of question Q;

Number of students who
answered Q; wrongly
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<QUESTION>

000000000200 0000000000O0O00O
O00O0O0O000OOoOooOOoo0oan

program enzan;

uses wincrt;

var x, y : integer;
seki, shou : integer;
begin
write(’Input two integers : ’);
readln(x, y);
seki := <DEL CAND="x,xy,x X y,x mul y"

LEVEL="1,5"> x * y </DEL>;
shou := <DEL CAND="x / y,x + y,xdivy,x mod y"
LEVEL="1,5"> x div y </DEL>;

writeln(’ 0 : ’, seki);
writeln(’ 0 : ’, shou);
end.
</QUESTION>
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