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The Analysis of Learning Achievement For Junior High
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Text and Multimedia Curriculum Using Organic Compounds

As An Example.

Student: Hsin-Yi Huang Advisor: Dr. Deng-Jyi Chen

Degree Program of E-Learning
College of Science

National Chiao Tung University

Abstract

In the Curriculum of Organic Compounds; there are a lot of concepts can’t be concretely
interpreted by just using experiments or traditional print media. And the pressures of teaching
don’t make students learn well. Therefore, how to use different teaching method or innovation
curriculum of presentation to improve student’s learning achievement is an important issue.
The main purpose of this thesis is to analyze the student’s learning achievement under
different aptitudes of the Traditional Text-Based and Multimedia-Based Curriculum. The
Multimedia-Based Curriculum is consisted of presentation media such as text, picture, sound,
animation and 3-D models. The traditional teaching material is consisted of presentation
media such as text and picture.

Aptitude is a potential for learning something. Generally, students with the higher
capability of a certain aptitude will have better learning ability for the associated subject.
Therefore, this research uses four aptitudes, that is, language inference, spatial relations,
abstract inference, and consciousness speed and true, to discuss the learning effects in
Traditional Text-Based and Multimedia-Based Curriculum.

There are 71 ®" grade students in Taipei is invited to participate this experimental study.
The experimental subject considered is the Organic Compound curriculum unit. Based on the

quantitative data analysis, we have the following findings:



(1) The students’ learning achievement of multimedia curriculum presentation group
outperforms the traditional text-based presentation group.

(2) The learning achievement has significant improvement while using the multimedia
curriculum compared with the traditional text-based curriculum.

(3) For someone who has higher or lower aptitudes score on language inference, spatial
relations, abstract inference, and consciousness speed and true, show no difference
while using the multimedia-based curriculum.

(4) Under the traditional curriculum presentation, someone with higher ability on
language inference, their learning achievement outperforms other with lower ability

on language inference.

Key words: Multimedia, Computer Assistance Teaching, Aptitudes
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2.2

2.2.1 [ iP5

d £1%77 » (e

P % (Aptitude test) 7 Rl & K F X S

fe A A TR L B ER R

DI T A TIRR A S

B R M A 2R %k o ﬁ%r}r&/?l‘ﬁﬁé?ﬁiﬁdi&-%ﬁﬂﬁﬁﬁ’# ;T‘h%?\?* *F

]E;A;;_,_j\ggss FI

R R T
NE S i SR ;I»m?\

§ enp gl -

o~ B A TEE ek o e B GRSk R ) R

(11)

1 He Pl ehd &

il

Mo BB R &

# i% (Bingham , 1943)

1w 4 B i 4 (Potentialities) » @ & 15 RR| 2
feg & (Abilities and interest) -

% P (Reber, 1985)

ﬁ@ﬂ%émﬁﬁﬁ%Jo

FRMEE LT RHERE
(TM12-260 , 1953)

Ml 2z jehe ARE Y il v FEF XA
e AT L L > e G EBEB A AR R
P a0 R R R SR b

AL 4 et o

iefha v £ 2

% I #(Schwartz , 1971)

/

'ﬁ@%ﬁﬁfﬁéﬁ%ﬁwwm%ﬁﬂ V5l FE A A
N E R R S AR
SR Sl

e PSR A+

F 4 (Super and Crites ,
1962)

B2 @B A AR RS ¢ S5 g+ o 4 chk
fale s TR xR E chld e (Aptitude for a

vocation) o

FA kR (11)

13

Terge 4 5 @ = RPIS P {/?Elﬂ;kb’ﬁﬁ’l—?‘r




2.2.2 1w PlEw B

AR BB W ERBR LD EH A R R A PGS kR
XOA AT PR AR AR A oo T Hp 2 H B %2 BELE T
AT AR e A hERFN T »ﬁ"% BRI R AR RIBR I N
o R UMD LA T 200 2 20F N o [ HHE TS R L FER
%% (Scholastic Aptitude Test) - (11

FREIRIIRIER Rt o Flpt Sl Asd e PSR FIREE o IR A A&
- BRlBENA L i E S YT NEENLE £ H A GG ET A BRI {
PR By AL FRF Y SRR S EE R R F SRR SRS H AR
Fl L {7 R RUQR R A o 4 R E A RIS A e KA A RIBREF AT R
Moo sy o FIH LSRRI P L0 o HERR 4 B AT L DR o

d 3R R PP FERTRA O SRS R HRAS AR
FLTETFA LT RIS AT L e 3840 B &n]&r&?ﬁ?]‘uiﬂ’._éi"Spearman v £ R I
£ ¥ Thurstone ¥ o 1 & § & FIF A {7 FHPII Y Bgt T enb 53 21 A ML BT
or— B R SRBfE Y o bdrGuilforderadyag . SRR A b o PR A A BAL
B g% FE LA el & (Multiple'Aptitude Batteries) » # 1 4 &% F 4F
ﬁjﬁﬁwéﬁ’%%éﬂf\ﬁﬁﬁ@\i@%ﬁ\ﬁﬁﬁﬂi%ﬁﬁﬁi’éﬁﬁ
RFREEHBAPN AT RABOLE R g1l oo

223 5 F|E M Pl

%+1940-1950#  » % F] % |+ p% (Multi-factor Aptitude Test)l i# 28 /& g2 g * » 7=
TRARIFA L2 e > HiE %3 §- Brs o a - 3832 F(Psychograph) &t 4 i i
5 Bl(Intellectual Profile) » 2/ & 4 454 chirsagherssgh o (2] [11)

PEIR M RIRE R IR AR B
1 AP i Bamass:
FOOA RIS AT B R R AT RIS B E D2 A RIS chip
FTRAS FIRPI%RT B OLSE . 5 A4 PIskET] ) f&%ﬁ@]luﬂé‘f‘ﬁ
Spearman id F)& LR o A RIS PN IR R Fla KIE PN A PIER 2 A L AR 1K

S
K
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BRA SR AT R RIREFY KR EERR e R B b A Tt
kP F o AR E R LR A BEATS RIR AP NI TG RR

3. Fl%‘« B fos fpagl

BT REAFREBFIULE > 1 TR R enE g ¢ KN PEH EONS > HP LK
1EA R ARSI B R S e R 1 e BRI R L A e 2
o OFIP BB DL G Bk 4 edlad s RREBRL T TR e Bk B RG
RE AR A gk B enE - pls%k o B {5 eniE o

4. BEEF B R

1930 % » ¥ HE 1 FF REAMOF R 2AcFF 4472~ LM 2R Wi

FlE e plsh 0 A ek EIEA R A R K R S FER R AR E

=
SN

\l—

AR

“\i—
%m
2%
%‘

EE
5 F & M plsk BE R T AR 2
L g5 o ihfhe plo%
AR AEFRERY FREEEN S POAGREE SR TR FHeEL
(Guilford-Zimmerman Aptitude Survey , GZAS, 1946-56) | :=H 3 ~ 223 %474 ~ #icp R

-
a

oo~ o REERE T 4 A Bls (Multiple Aptitude Tests , 1959) | =& 3 < 1 {2 ~
R E R BT EfE P RIEEE SRS T e L E IRk R L F ERELN
4 (&4 ) dpdic; T % A @ Rl s (Differential Aptitude Tests , DAT , 1947-86) 5 if * *+
PERERTLEEERTEF LY REINE B 0T RUER RO E M Rauise
A T ER e R 5 - SRA A 4 e i £ £ (The Career Ability Placement Survey ,
CAPS , 1981) % H s @ FlA o pl% > ¢ 18~ 2B ~FvHE &I L4 - F
YR FE TREEREZER CIMERZEGIR o

2. 1 ¥ E o plsk

ABRFENIFERIRESE TR e g o dol i % (4% p|5% (General Aptitude

Test Battery, GATB , 1946-82) |, & ix 95 /" £ R %iﬁ 47 7 “r(Minnesota Employment
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Stabilization Research Institute) #72& = mﬁl‘«# it # 2 73](Occupational Ability Pattern ,
OAP) ~ 1 ¥4 47 ~ B A 17 & Sl cnipl % » £ E AR E Rk & > § %5 GATB2
EABEFN MM P AR EN R S AR EN S 2B F G R
< M & 3PS (Flanagan Aptitude Classification Tests , FACT , 1951-60) ~ & < 1 % p| %%
(Flanagan Industrial Tests , FIT , 1960-75) % % X B % {# = jp| % (Aptitude Tests for
Occupations , Roeder and Graham , 1951) % -

3. BE v e Pl

FR?Y-FZARPE > J AT FHE A {0 E ¢ 8 £ (Army Alpha Scale & Army
Beta Scale , 1917) B 4> » EH s d A EF end B > R FRFHN KA F {3 ER
PEE AR R E G FEIVRE E e e & (Armed Services Vocational Aptitude
Battery, ASVAB , 1967-82) » = 5 # W= & %i- MEfrr a1 B o

AFETHRY DS FF e RR FERE N peK ﬁ-ﬁiﬁfr‘:ﬁ A S L EPiR B
PR AFEEAN R R WA Fieg s B L - B EA4 B% & (Built-in
General Intelligence Test)enfd P 5595 %4 M RIS > P a3t 3F ~ ME oL B > &l
BB EE T IF I BRI N SRR s M T B R R F 2
B R RS R X ANBARRSTE  FE e (F4 ) Ap et BAKH
FREF? E8E 2 3 ERYE D SR 2R RIRE R R LF
P g R AARE- B ABARISRER G (2]

1L FfE: 31 @FMmAdnd > P OhiTrE AR ¢ AP ald > oA 2Ll
Hemg v I F R RIBRADRT 283 RJhF L L 2@ H I T w e
PITR L iEE o d AU d R BRI TR E  RAF e e T i 4 .

2. BF I R BRI AT fREP M, 2 T ASZEP A | i d oD
R EAEET AAREE RY A cREFE X AERE R
Penplg o FAEPEEG HPE o g TR Rip MLz

3 WAL 1 H PN U B B BRERAPRET g BHE
Foe o #3032k &7 28824 FRAOPARATE 0 5 - LRI -

4, 2B G A fEEP >3 e 2SR S RER A e BRI G -
BioRERz 24alk > 2D g1 o FEFRA L0 BHRUEFLD % o ofh
HzRBMGeEons >R - R Te > e RIS AT v T
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6. 4wl FAclg * 2Rl 1 iES BRI ATERY GUEP 3 N0 AR 5P ANeA o 1T
*ﬁﬁ%$%’iﬁémﬁwﬁiéﬂﬁ%ﬁﬁﬁ:%uéﬁ%M%iﬁ&$mm%e

TR AR A AHAFEEFF AR ET IS A AR o

7. oG REAER PR BAGS N BA I B E R 32 Ak o P
HH LR SR AR - i AR BN HN RS R 01 (T e R ARR
hi bl it 5L & o

2.3 SCORM %

2.3.1 SCORM i 4= 88 4

SCORM(Sharable Content Object Reference Model)A= /1997 # > d £ ®o ¥ & 7%
DR BRI INATH e e d cHADLS 2+ F (Advanced Distributed Learning Initiative) ¥ #%
Mo A GEE T REEAF R BRG] 2 KRk g R E R R
g A s B Rt B Y T L B p oo AT - R AR MU ondiedy 51
(Technical Books) > 2 # % Sharable Content Object Reference Model > # # % SCORM (12 ]
(13)
1. Sharable(¥ = % )

PenaFTF nEY P FAFEEG e VURFYARN SR RY > 2 apkp

BT LA S5 87 £ SCORMIRE G % T 5 1 igia » 7 gt p 3 & et 40 ehikr
g

UL BRI o BT LA S Meta-data > s4k BN F g LA 2R

-nw\-

#E
s A E

\1::1

)

2. Content(p %)
SCORM#-#:E# 7 o % (Content)@m 7 4 %A% (Course) & A& & o — PR F ¥ i 1
A-FR2 - %Ry - BE- B REFSPIE LI T - BEA-B
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3. Object(4~ i*)

FHREAEHEE ¢ PRI F L PEY AER P E G A TR X EAR
* R B

4. Reference Model( %% #3])

SCORM:ié & Redest - 45 dpil i * FHF 310 & hFenp § o oiflF 2 0

ek 4 'gj;:i o

2.3.2 SCORM 4 14
1. 7 = Wi (Accessibility) : &% § 7 " h i W PR~ Z e BLEPE Y HE Y A o
2. il (Adaptability) : ¥EF ¥ F 5% O AFEAFEY P F o ESGRCFY -
3. A (Affordability) : & 145G sxen™ VB K o
4, @t A (- (Durability) @ 2 "af Hefe 2 NecgpE 0 2 F EATR R BN SR o
5. ¥ 3 i {+(Interoperability) s %47 1 G iz B 3 ek E T SR o

1t
6. ¥ & * {2(Reusability) - B A R BIIRE T VY P FAEV S ET EHFRY
(12)(14)

2.3.3 SCORM nk jie 2 1

SCORM m"ﬂ.ﬁh—?—v ’f#- P)\ 7T ‘1 7 % ,[3,40\ ) A Bl % Mh /‘ (OVEereW) ?I*j F\ e E&’L\
-3¢ (Content Aggregation Model - CAM) ~ # {7 3 3 (Run-Time Environment » RTE) 12 2 #
+h % B 21 % 0 (Sequencing and Navigation » SN) » 4 4e™ (4] (12) (14)
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Sequencing Information

& Behavior (from [M5)
IIIIII_IIIII_ i igath

Meta-clata (from [EEE LOM 148417]
= |EEE Data Model 1434.11.2

Content Mur&iﬂuﬁ-ﬂ'ﬁcm:ﬂl:ﬂi

Cantent Packaging (from IM5] i (-:@ 2
Sequencing Information (From IMS) d Environment

IEEE APT 1484772

Content Aggregation
Model

Bl 8 SCORM 14 %
TR (12)

1. # 4 (Overview)

@A L& &/ ESCORM e R jhiis 7 Pﬁ%}iﬂ&mkbm’ & H @ = ASCORMzE
-ﬁ%(CAM\RTE\SNﬁﬂﬁ/7$H£"iSCORM 1#@Fﬁw%&$—4&kaﬁCORM 1#
Fvoh e b o4 v EBRE o bded o RE(RTE R & &g 3 &
LMSs(Learning Management S))Sfém fEﬁ,tI:MS)rni mo v F RAp A RAIG P B
R eI Bt ;F.&%Lb’ﬁﬁ '_%ﬁ'Shqrable‘_(‘:ont'eht Objects(SCOs) © & {5 £ -4+ % * 5 B
eiISCORM L3 /i 52 o

2. ¥ F £ 55 (Content Aggregation Model » CAM) (12] (15)

CAME it 65 ¥ 5% AR Y P& Fodoime RigE R FRAT VAT Pk

RREEE PR EEEE R U{NEREFR S o ARG
Prs gy it Ao deR o EE BT ) F SR E 0 T A.SCORM CAM Y % %
TS Z ARG
(1) 7 #-5% (Content Model)

EEFAEATAE R

”6#‘ﬁkﬁl—ﬁ@ﬁfmﬁiﬁﬁ*i%ﬁéﬁﬁﬁﬁﬁﬂgg$m$w
B REAEY FR o GU Ik s A
OAsset : F i P} F b A h g 20 T EEA P 500 doT BT o & - B
Assetyi v 1~ 1B~ 74t (Metadata) “ 74y 3t > I TR E P WHF B F R - FpFL 2
* - BAssetyi AR EAF R P AL g o
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JavaScript .
Web page Functions Mp3 Audio
Wav Audio 7 - S
] Asset :

GIF HTML
Imaage Fraagment

Flash JPEG

Obiject Imaqge

B 9 Asset F ]

F kiR (12)

@Sharable Content Object(SCO) : — #SCO 5 — i &% — & Assetscnf & » ¥ &
SCORMRTE™ 1 e f7enfh 2 H i » 25 SRTEL S e 4 o & - SCO‘FK?
Pk~ B & R R (Metadata) s i WU CRRE R Y R BB R R R HJALE
W e g | A\ ¥

®Content Organizational : 7 iﬂéﬁcﬁ%ﬁ .H_s\.*:,E HeenbE K B0 0 TR S R &

oo Ei- BlemA T T L LR AFER kRS S LFY TR T BT
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- B
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e | S
. ERREIRITCRCEE! PR .
arl 1
= <items L
~ .
] L! ETESOL TR I "
o e ™ L 1
S
5 SISO FEE oy
___________________________ [t S,
1 L
=jtem= I e =resource Iu' I
» P
x ¥ .
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Fa L] ] i
28 - v T
- # '
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i
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-
’
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a4 -7
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M 10 SCORM Content:Model P
T kiR (12)

BAR A D HEFRATES S IT‘%LE'»\ASSE'[SJ'J % SCO*7/e. 2 » Content Organization
ek spltemid-¢ @ B TS K8 Tk o 2 (897 hltem#-= £ 2 & & 4 Content
Organization » 2 = % i# SCORM Content Model -

(2) =~ 7 #*(Metadata)

Metadata% # ift AL enF AL > * K4y it 4 i Content Package & 18 # ‘e = Content

Packages# i 7 fr ek 6 > 1 I ST THOF B F R 0T o
(3); % ¢ #(Content Packaging)

FYPMF - GEZ T S EY F SRR 5 TAUL S LLMSsiE 3 - IMS Content
Packaging Specification# #— 2 = 34 3 4 2 23§ 3 p % - Content Packagez. P ¢
— P R AR -FELH A REYRA RN LI BDEARN I EF AR V- 2GR
A ® Ry S w2 - w7 x 2 Intended Behaviorz. = i - - Content
Package ¢ 7 @ & 1 & ch= & @ — f Manifest - % 1145 i Packagesiph 7 S H% 40 M
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FReXML= i 5 - § Physical Files » % % = Content Package s %845 % -
3. # {7 %k (Run-Time Environment » RTE) (12 ) [ 15]

SCORM RTE Book#s if £ 4 ¥ 1= & so(LMS) ff JLpF#7 % & el (TR B > bi4o
Contentgx#: i 4% ~ Content® LMSSF e id #5415 2 ¥ * 12 :iE HidrContentdp i ch ¥ ? X
Sz T FTAHCA] o Aot - K Contentfrfu\?’ P Z TV ALMSRE R o Fpt
RTEZ & B} ehk & & Fxds(Launch) ~ & * 425% 4 & (Application Programming
Interface » #§ = API) ~ 2 72 53] (Data Model) -

Data Madel:

Actual data sent Learning Management System (LMS)
back and forth

between the AP ¥ LMS Server ‘
Instance and "

: server Side
LMS {server side P N

component.) = \
_ o Launch Client Side
Communication . bR

with backend
SErVer is not
specified in
SCORM.

Web Browser

SCO Asset

| ECMAScript

v

Web Browser

v
API: Communications Link between a SCO and the LMS provided AP Instance.

Data Model: Data is requested to be retrieved from and stored in the LM5
from the 5C0.

B 11 SCORM Run-Time Environment ¥£ 4 7+ %, B
FA KR (12)

(1) Launch : 5 ¢ ~ & gz 4] o R F ¥ § T o ik e Content Package ® 7 2 &
SUER B Y R YRR E R i

(2) API - Contents2? LMSS® i 38 el * 423¢ /i 6 > dgd APIRE 78 ~ 2% 2V ig
FEOR e

(3) Data Model : %_s Contents#2 LMSsf sh s 2 3% #°3] » F15 5 2 B &3 4pdb
o Pt AR A TR TR A RS F 2 Bl ’*An‘f > @ Data
Modelj: &5 Bix FRE L R

4. FcHt ¥ B 22 % o (Sequencing and Navigation » SN) (12] (15)
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SCORM SN Booki& & 7 LMS 4% {7 Content=F.m F (Sequencing) £ 171 ¥ §F
(Navigation)zfeefk A & 2> H 3 35 ¢ 7 IR A & & EE (bl40g ¥ 7%+ (Learning
Activities) » £ ¥ & # B Activity Trees) » £ & (Clusters)) ~ 4% 5 Z_% i-2] (Sequencing
Definition Model > 4% & R p| 35k 22 2 £) ~ % 5 7 5 #i-73](Sequencing Behavior Model >
i E Y P FEREEY PR ARNEL  RFARTGARREE Y F MR E T R
M FIE Y EE ) s B enir 42§ £(Navigation Controls and Requirements) ~ # 7

7 8 4#3] (Navigation Data Model) -
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