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Abstract

According to previous researches about online evaluation in many e-Learning contents, it took
too much time and effort to generate test questions for formative or achievement tests using a
database as an item pool. Furthermore, it is hard to measure accomplishment of learners for each
unit through overall tests provided by existing e-learning contents.

In this paper, to efficiently cope with problems described above, the item pool based on Item
Form was transformed into Interaction Date Model in Run-Time Environment of SCORM2004. And
the contents for the math concepts and principles that students would learn from regular classroom
were developed in accordance with SCORM. In addition, Confidence Factor Function was used to
take an objective view in measuring the accomplishment of learners through the items
automatically generated by LMS(Learning Management System).
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CF (R, Ry, - » R,)

— Ri s Waopr + - R, W, +R,W, —-- (A1)
Wn.—kﬂJr AW W -
R, = Resultof Responcen time

W, = Weightof Responce ntime
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«l éﬂ 8013, 83 384, AL THeAE EoluA 3

em  SCORMH n‘“éiut 33 13} #o] SCORM®

N 8(Overview)$} CAM, RTE, S&N(Sequencing and
Navigation) 2.2 o]F]#] it}

SCORM

T2 1. SCORME| A4
Fig. 1. Component of SCORM
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thee 29 gHel dATR( A Bl ool &g T3
W) s W) aasel 27)0ke Hel3n Sl Quiz.xsd %
de} A¥E BelZn Yok A9 AR B (Type)&
2AgE B9stz ik

<?xml version="1.0" encoding="euc—kr"?> -+
<xsd:complexType name="a_domain">
<xsd:sequence>

<xsd:choice maxOccurs="unbounded">
<xsd'element name="Type" type="xsd:string"/>
</xsd:choice>

</xsd'sequence>

</xsd:complexType> -+

quiz.xsdE YO 2 quiz.xm] (ElolE]) EXE WA
o othee WA 72( AElcnd ge Faay e
A o AR A% & 4R BdFa o xml2
REEQ7) WEdl 39 7t 73, AHA7E folsitt

= <QUIZ xmilns="Schema.xsd" xmins:xsi= -
xsi:schemalocation="Schema.xsd Quiz.xsd">
~ <question>
<ID>1</ID>
<Type> A(B pi/2 C theta)" </Type>
- <A_domain>
<Type>sin</Type>
<Type>cos</Type> -

BAHHE AR QIS $13 html 3ldo) Aai=wA
T 2] loadQuiz()E gl 94 quiz.xmlE 2=}

function loadQuiz()
{var xmlDoc = new
ActiveXObject("MSXML.DOMDocument");
xmlDoc.async = false;
xmiDoc Joad("Quiz.xml");

ol quiz.xml V&S 4334 dolg 2dg o)t
o AP 33244 vlold Rdd= o F/e ¥ €
% (true/false, fill-in, likert,
matching, sequencing, performance, numberic, other)
< Adstn gon, o] =RdM Feg £A /3L 7Y}
37} ‘performance & A gt

choice, long—fill-in,

// Set the Interaction ID

LMSSetValue("cmi.interactions."+ index+ ".id", "Quiz");

// Set the Interaction type for this "interaction”
LMSSetValue("cmi.interactions."+ index+ ".type", "performance");

// to describe this Interaction, we'r using the actual test question
LMSSetValue("cmi.interactions."+index+ ".description",description);

FAlEolE A& Interaction Data Modelol] AZE
&S glo] B9 o 8%

// get description of question

LMSGetValue("cmi.interactions."+ idx+ ".description");

// get correct_responses.O.pattern
LMSGetValue("cmi.interactions."+ idx+".correct_responses.0.patt
em");

Aol EAle]l digt ®E A A=A
Interactions Data Modeloll update 3ttt T 28 913
3lA] ggkeom the slHog o|E3A] E3A Aeldd.

LMSGetValue(“cmi.interactions.” +index+".learne

r_response’, ~true’)

o] 4 Y FE Al LHULS F5EE ol
zdo] ypdate g},

LMSGetValue(“cmi.interactions.” +index+".result’,

“correct”)

574 dole] o] updateslo] gl shiel S
$ol tsled CF 9% @& 73t 84el 339ue) wet
e e Qi

LMSGetValue("cmi.interactions.” +i+".result”) +)):
return(correct/incorrect)

o] =RME Al AtE AT CF I8 e 2]
A& (A1)4lA (69 WES S8 $7 AFE
52 da(k=5), 5% wWF 75X (weight)E
W, ,=1, W, ;=2, W,_,=3, W, =4, W =52
gt} B A 2RlelXe FRVE B AR %o
o] F012|7] Wizl Azt &t 7LEA Y] A A @t &
g7t e FE QA o) ATt golR|ng 3o
NFE 58 k=3tild k=55 F-E3II}H9]. FAH
A9l 7] B CF g4 o] 0.501810]8 Rae Aog
HWsta, 0.801d01d g1 gtk Adt). YEL ¢4
< du drt AuA g8 Aol ¥ad v £33
el tig Hrt 0|22 CF &4 & Shimo] AMS3 AR
ot =4 243

a9 3& AR(C) T 2F(W) o2 BAE AAMET ol
g CF 3= 33} SCORM Zelxef 2-4317] 943 +4 A
4 A% (Criterion Score)& BE9F1 9t}
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Fig. 3. List of Criterion Score by CF Function Values
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k8ol tiste CF &4 3hs A&stia,
gl mhet hfiekal e AMAIHE 3

document.write(' <br><br>");

document.write(' br>');
/g( CF EJT %l"] 0.5 ¢t BaF oz gk

if( ¢f <=0

{document. wnte( Adel thgk BEeEo]l Jaguoh.<ar),
document. write(' br><br> );
document write('<input type="button" name="quiz" title="T}3"

value="B.55Us7]"

onClick=" goNextPage() >&nbsp &nbsp &nbsp, )
document. wrlte( <input type= "button” name="quiz" title="t}-2"
value="t}A| 3 ZAIE7]" onClick=" gol\extpaae() >0}
/l CF & %ko] 0.8 olgoldl &3 9 >
else if( cf >=0.8)

o el A
sgae R e Snte g 4gsl ge

FEIE &
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Fig. 4. Integration of Beginner Course Contents

W& 85 Ee=(Resource) 9 43 Activity) & ddshe
FZel= 23K Content Aggregation)& 83}, 18 4= %
Fapgel Felx EFE Hol 3 gl LMS7F A& +
S By AFEQ SCO9 T3] Awt Al7E de A8l
AssetS AFs JFE T Ut

TS Az e AR (Resourse)St A A
{Activity) & 9438 Imsmanifest ot}

<metadata>
<schema>ADL SCORM</schema>
<schemaversion>2004 3rd Edition</schemaversion>
<adlep:location>Course.xml</adlcp:location>
</metadata>
<organizations default="CourselD-org">
<organization identifier="CourselD-org">
<title>Course</title>
<item identifier="Z}n]"
<title>Course</title>
<Imsss:sequencing>
<imsss:controlMode choice="false" flow="true" />

identifierref="4r14] 2g">

<resources>

—<resource identifier="27}8] 28"  type="webcontent"
adlepiscormType="sco" href="index.html">

<file href="index.html" />

<file href="content.html" />

<file href="titlemgr.html" />

<dependency identifierref="P_87" />

<dependency identifierref="R_2" />

<dependency identifierref="R 8" />

<dependency identifierref="R_11" />

<dependency identifierref="R_14" />

g&zelx A2 Leatora® FlashE A&} ulg
4 Zel2(Resource) 9 A= (Activity) & 9dsks 24
2 E3H(Content Aggregation) & Fadct.
V. &g 3 "ot

FH ¥

o wRdA ERALE Mg H2PS Lol A

Pl A BAoE Pt AAUSY Hode Fadtel &
&9 Be wED APHE P uE ggdma

Tig AT 43S olgjske Ael
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Lol g Fu, S 4FAE 93] A= E
-a:fz}e} A& @A gl ¥ 18 29 59 ’&%}T ©d4
£ Hrie) 93 29E AdsT 1% B U E Bt
3 ek

1. AlZisie 2t siejlo| Ko
Table 1. Definition of ltems Form for trigonometric function

A & chpE
{sin, cos , tan,cot} (ex) .

A(B2_T09 B2l CisfElst = @—.sma@——cost?
ozie | @l-10=z<10, (@32’;9 @ cosh
:rl'é'}“"j? o: m;ia _ Q?X- tanf @ — cotd

;l ‘:Hihfuf h @ tand @ coté

£% Fejol i <517]> % o] 2 Hge 2o
Fe fAlsz=elr). W9l 84 Ad) fjsle] (R7))7t B

2, Wl 84 B Coff sk Aol 2REY
dua)E 18 ¥ 19 # delol g g A
ga2] Fole}.

UIRIF 1. BE Heipl e Te 2y

Algorithm 1. Decision of Correct Answer by ltems Form

Begin
If variable A = sin or cos
Else Select "<ex2>"

dif
SBI“ DV to the reminder of the number divided by 4
to variable B

Then Select "<ex1>"

If varible A = sin or cos Then
For DV=0 to 3
If C=+ Then Select A
Else Select A®
Endif

Endfor
Eise SET DV to the reminder of the number divided
by 2 to variable B
For DV=0 to 1

If C=+ Then Select A%
Else Select A%
Endif
Endfor
Endif
End

%26 29 59 GA99) 857 BARSE D]
9% B2 44 2AE Fsn Ao Seae e @t
0. T I I Tk B g ge) F2 A8
B g AU 998 997 e T T T
e gz ARdel 23 39S gelan

rlo

E 2. 8§52 a2l 28 Feliel ®a)
Table 2. Definition of ltems Form for trigonometric
function of special degree

Har= ORI -l
A 2| o = (exl) . ]
{sin, cos, tan, cot} @—-2—- @AT
B 2| CHHERE = 1 1
Br z\,20<2£20’ ® 2 @2
A(=CD) | '
o cel fo%P‘.J = V2 )
g&% ?‘éﬁ’? {+ _ } (ex2) -
chRE = 0= vE @
{1 s } O~ O
64 3 616 ‘/%

3 &5 Xz M=

gl g Bdlae 289 FHOE vl ARG,
2L 71EAQ W e FEECE Ied AU g
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Fig. 8. Continuing Formative Evaluation
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Fig. 6. Learning Screen of trigonometric function
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e WE Mg ARG 557 A2 A9 Bue
> . - - Sample Run Time Environment
9 g5 & A=% 29E A Foh .

A 2ot
O B
GHE BEHT 3
© (CRIEA g4 {Corect} {Correct} {InCorrect}
D(CHRA A 053

[Good!] == Sk st
SHRIEE @8 sty a,

{nZ oie =os
TH 4 e -70 - 8 ELE TEIE

(=220
O -tang O -cotg GPtand Dot d

8l 9. CF & a2 &
32| 7 M} Fig. 9. Applying CF Function Value to Formative
Fig. 7. Formative Evaluation Evaluation
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5 ke gl o] wRolA AA 783 SCORM )4t Table 4. Independent t-Test
WESlE TaE H83 a%@"/m} AukAQ] EelxE A T o
83 5 sl oS | ERel Sl chet -2
5k dut JS ez AL A/Fo 24 A SR AN
o ths UE B3 . e o RelEE
| thale] AAs tck Flig| xes oig
S| "
e —— el o 0.50 | .823|3.121| 78 | .003
Table 3. Score Statistics of Compare Group Sgio|
i 3.121|77.97| 003
T g3t A U 5 A4 S8 e 714
ng FRAELE A ga F O2Fe Had vwed
F-2)8&(p-value)©] 0.0032 AF/HE Fel4E 0.059
2l o)z} skt & & Utk
. 0
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Fig. 10. Score Box Graph of Compare Group
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et Shmst #4le) HEW FYAT B HEAFE 9
% SCORM 71 9884 Edlxe Quaql 2zt o
%ol QA=A b} 98 39 Stk B8 ADLOA
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