12543,

?, 2524 (
. .2533)1 , 2533,
' , 2532,
.. 2555,
, 2534,
, . ?
. L 2543,
. VRML: 3
, 2544,
- 1 S 12 ?
2 "
, 2526.
, 2541,
10.
, 2541
10 )
2526.

, 2535.



87

, 2022,
.72
, 2042,
? 1
, 240,
, 2030.
.7
, 2034,
\ !
2022, 3.
. 2536 133L
2.
, 2042,
y ?,
, 2540,
? 15.
, 2021.
21 2 2
1 2540,
, &

, 242,



88

Andrea, L, Ames, John, L, Moreland and David, R. N. The VRML 2.0 Sourcebook 1
Professional, Reference and Trade Group New York 11996.

Alan, R. ., Phillip, E., McCleanand Brian, M. Slator. The Virtual Cell: An Interactive-
Virtual Environment for Cell Biology 1Departments of Botany/Biology, Plant
Science,and Computer Science North Dakota state University, [online].
Available from http://lwwwic.ndsu.edu/abstracts/ed-media.htm [1999, June]

Atsusi, H.,and Andrea, B. Interactivity, Distance Education . and Instructional Systems
Design Converge on Information Superhighway. Magazine : Journal of research
on computing in Education® 996.

Anna, . Computer Graphic Image Analysis, and Vision Overview (Computer Graphics
Research) -Department of computer science. University of North Carolina 1
[online], available from : http:/fwww.cs.unc.edu/Research/Graphics-Image
[2000, April]

Andras Kemeny, SIMULATION AND PERCEPTION OF MOVEMENT. Research Division
Technocentre Renault France,1999.

Andrew, J., Thomas, M., stellan, 0.,and Mark, G. The Round Earth Project -
Collaborative VR for Conceptual Learning. University of lllinois at Chicago,
Chicago USA 1]online], available from : http://lwww.evl.uic.edu/roundearth.
[1999].

Brown, C. M. Human Computer Interface Design Guidelines ,1985.

Bernhard Jung and Jan-Torsten Mildey, An Open Virtual Environment for Autonomous
Agents Using VRML and Java. Faculty of Technology University of Bielefeld
Germany, 1998.

Bernie, D. Ph.D, Distance Learning on the World Wide Web 1San Diego state University,
[online], available from : http://ledweb.adsu.edu/people/bdodgelctpty/ctptg.htm [1996]

Bricken, M. Virtual Reality Learning Environments: Potentials and Challenges. Human
Interface Technology Laboratory, University of Washington, Seattle WA, 1991.


http://wwwic.ndsu.edu/abstracts/ed-media.htm
http://www.cs.unc.edu/Research/Graphics-lmage
http://www.evl.uic.edu/roundearth
http:///edweb.adsu.edu/people/bdodge/ctptg/ctptg.htm

89

Bruce Damer, Karen Marcelo 1Frank Revi. Nerve Garden: a Public Terrarium in
Cyberspace 1Biota.org .Consortium Special Interest Group , Scotts Valley
USA 1[online], available from : http://www.biota.org/papersingalife.ntm[1994]

Bylinsky, G. The Marvels of 'Virtual Realityl Fortune, June 3: 38-9. 1991,
Carin, Arthur A., and Robert B. Sund. Teaching Modern Sience. 2nd Ed. Columbus, Ohio
Charles E. Merrill Publishing Company, 1975.

Cheryl, E. Virtual Reality 1[online], available from :
http:/iwww.hitl.washington.edu/scivw/EVE/ AEducation.html [1991].

Chris Schatver, Ben Goldstein, Alex Hill., Mars Explorer : Still from Cooperative Learning
Experiment navailable from : [online].
http:/lwww.evl.uic.edu/cavern/seminars/limbo2/Mars/. [1999]

Corbetta, M. Miezen, FM., Dobmeyer, ., Shulman, GL, etal, Attentional modulation of
Neural processing of shape, colour and velocity in humans. Science (248),1990 .
1556-1557.

Dniel, K., Schneider and stylvere, M. M. VRML Primer and Tutorial. Faculté de
Psychologie et des sciences de I'éducation : University of Geneva IMarch 1998.

Denise, ., Paul, B.,and Simon, H. What is the Value of Virtual Reality for
Conceptual Learning? Towards a Theoretical Framework .Computing
Department : The open University, England L]online], available from :
http:/lwww.chl.leeds.ac.uk/--euroaied/papers/Whitelock1/ [1999]

Eugenia Nikolou 1Panayiotis Tsakalis 1Tassos A. Mikropoulos 1IN-SERVICE TEACHERS'
ATTITUDES TOWARDS VIRTUAL REALITY (VR) 1 Department of Primary
Education, School of Education, University of loannina, Greece 11999.

Gibson, JJ .The ecological approach to visual perception Houghton Mifflin. New
York, 1979,

Gombrich, EH. The sense of order: a study in the psychology of decorative art Phaidon.
Oxford, 1979.

Herris, M., Freeman, T. and Williams, G. Surface layout and retinal flow in Humphreys
GW (ed) Understanding vision Blackwell. Oxford, 1992 : 231.

E.R. Hilgard and G.H. Brown, Theories of Learning . New York Appletton Crofts ,1960 :
p.65.


http://www.biota.org/papers/ngalife.htm%5b1994
http://www.hitl.washington.edu/scivw/EVE/ll
http://www.evl.uic.edu/cavern/seminars/limbo2/Mars/
http://www.cbl.leeds.ac.uk/--euroaied/papers/Whitelock1/

90

Harris MG. optic and retinal flow. Smith AT and Snowden RJ (eds) Visual
Detection of Motion Academic London ,1994 : PP307-332.

Hildreth ECand Koch C. The analysis of visual motion: from computational theon/ to
neuronal mechanisms , Annual review of neuroscience ,1987: PP477-533

Jessica, K. H. Human Motion. Animation Lab 1Graphics, Visualization & Usability
Center, [online], available from : http:/lwww.cc.gatech.edu/gvu/animation [1998]

Jorge F. Trindade , Carlos Fiolhais, Victor Gil 1José C. Teixeira. Virtual Environment of
Water Molecules for Learning and Teaching Science. Universidade de Coimbra 1
Coimbra, Portugal, [online], available from : http:/www.hydra.ci.uc.pt [1998]

Kalawsky R.S. Professor. Exploiting Virtual Reality Techniques in Education an Training:
Technological Issues , Advanced VR Research Centre, Loughborough University
of Technology, [online], available from : http://lwww.lboro.ac.uk [1996]

Kimberley, 0. Ethics and Virtual Reality: A Discussion , Human Interface Technology
Laboratory of the Washington Technology Center University of Washington,
1995,

Kiaus-Peter Beier 1Dr. Virtual Reality : A Short Introduction, Virtual Reality Laboratory

(VRL) University of Michigan, [online], available from : http://www-vrl.umich.edu
[2001]

Kuslan 1Louis ., and A. Harris Stone. Teaching Children Science: an Inquiry Approach.
Belmont, California : Wadsworth Publishing company 1inc. 1969.

Laurel, Brenda. Computers as Theatre Addison-Weslev.1991

LI Fung-Chun 1Hu Jyr-Ching 1Hsu Shih-Hao 1Huang Chia-Hui 1Chen Cheng-Hung 1
Yu-Ming 1Tamg Chau-Rong 1LEE Chin-Hui and LIN Li-Fang., Create Virtual
Reality of Rivers to Enhance Student Learning of National Tainan Teachers
College in Earth Science. Department of Nature Science Education, National
Tainan Teachers College, Taiwan, 2000.

Loyd, p. Rieber. The Effect of Visual Grouping on Learning From Computer Animated
Presentations. Proceedings of Selected. Research Presentations at the Annua!
Convention of the Association for Educational Communications and Technology,
1991,


http://www.cc.gatech.edu/gvu/animation
http://www.hydra.ci.uc.pt
http://www.lboro.ac.uk
http://www-vrl.umich.edu

91

M.A. Gigante. Virtual Reality : Definitions. History and Applications . Academic Press
Ltd. - Harcourt Brace & Company, 1993,

Mark Green, Dr. Virtual Reality and Visualization 1Department of Computing Science
University of Alberta , Edmonton Alberta Canada 1[online], available from
http://3dgraphics.about.com/gi/dynamic/offsite.htm [1998]

MIRALab, CUI : Computer Animation 2002 (CA 2002). The 15th annual conference on
Computer Animation will be organized by with the support of IFIP WG5.10
(ComputerGraphics and Virtual  orlds)University of Geneva Switzerland,
[online], available from : http:/www.miralab.unige.ch/MIRAhtml/mirahome.htm
12002

Miles, John. Design for desktop publishing : a guide to layout and typography on the
personal computer John Taylor Book Ventures. Hatfield UK, 1987.

Morgan and Richard A. King, Introduction to Psychology. New York McGraw- Hill Book
Company, 1997: pp. 256-258.

Nakayama, K, Biological image motion processing : a review Vision research (252) 5,
1985:625-660.

Norman, Don. "The psychology of everyday things Basic Books". New York,1998.

Passini R..Wavfindino: people, signs and architecture. McGraw-Hill Ryerson,1992.

Philip A. Warrick and W.R.J. Funnell ..VRML: A TOOL FOR VISUALIZING ANATOMY IN
MEDICAL EDUCATION . Departments of Electrical and Biomedical Engineering
McGill University, Canada, 1994.

Rick Gilmore Dr. and Sam Slobounov, Dr..VR in Research: Studying the Relationship
Between Vision and Posture Stability. Visualization Group The Pennsylvania
State University 12001,

Serres IM. * Language and space - from Oedipus to Zola “ in Harai Josue V and
Bell.David F (eds) Hermes Literature, Science and Philosophy John Hopkins
University Press Baltimore, 1997.

Sekuier.R . “Visual motion perception” nin Carterrettle ¢ and Freeman MP (eds).
Handbook of Perception (Vol 5) 1Academic, New York ,1975: 385-430.
Shneiderman, Designing the user Interface - strategies for effective human-computer

interaction. 2rd Edition Addision Wesley, 1992,


http://3dgraphics.about.com/gi/dynamic/offsite.htm
http://www.miralab.unige.ch/MIRAhtml/mirahome.htm

92

Stephen, B. . The Design of Virtual Environments With particular reference to VRML .
Center for Electronic Art : Middlesex University UK 1[online], available from :
http:/lwww.man.ac.uk [1996]

Steven Mizrach Dr., What do we mean by virtual reality? Florida International University,
Department of Sociology Anthropology 1[online], available from
http:/lwww.fiu.edu/~mizrachs/cyberanthropos.html [1995]

Sutherland, I.E., "The Ultimate Display " . Proceedings of IFIPS Congress, New York, May
1965, Vol. 2, pp. 506-508.

Tom, M., Andrew J., stellan, 0.,and Mark, G. Bridging Strategies for VR-Based Learning
. Electronic Visualization Laboratory EECS Department .University of lllinois at
Chicago 1Chicago, IL 60607 USA 1[online], available from :
http:/lwww.evl.uic.edu/roundearth [1999]

Toby Howard, Roger Hubbold, Alan Murta, Adrian West Survey of Virtual Reality
Activity in the United Kingdom. Department of Computer Science University of
Manchester, [online], available from
http:/lwww.agocg.ac.uk/reportsivirtuall27/report.htm [1997]

Tony, Parisi., Mr, and Neil, Trevett. VRML99 1the VRML99 Conference in Paderborn :
Germany .February 1[online], available from http://www.c-
lab.de/vrml99/home.html [1999]

Veronica . Pantelidis, Ph. D. Virtual Reality in Education and Howard Gardner's Theory
of Multiple Intelligences .Virtual Reality and Education Laboratory School of
Education, East Carolina University, Greenville, North Carolina USA, [online],
available from : http:/www.soe.ecu.edulvrivrel.htm [1997]

Viadimir llic . Virtual Reality Input and Output Devices: p. 2 : [online], available from
http:/lwww.esat.kuleuven.ac.be/~veycken/HJ84/info-VR/IO.pdf [2000,December]

William, . A Conceptual Basis for Educational Applications of Virtual Reality 1{online],
available from : http://www.hitl.washington.edu/projects/learning_center/pf/
[1993]

William, . Learning in Virtual Environments : A Theoretical Framework and
Consideration for Design  Washington USA Educational Media International,
Volume 36 , Nomber 4 :p.271-276 : December 1999.


http://www.man.ac.uk
http://www.fiu.edu/~mizrachs/cyberanthropos.html
http://www.evl.uic.edu/roundearth
http://www.agocg.ac.uk/reports/virtual/27/report.htm
http://www.c-lab.de/vrml99/home.html
http://www.c-lab.de/vrml99/home.html
http://www.soe.ecu.edu/vr/vrel.htm
http://www.esat.kuleuven.ac.be/~veycken/HJ84/info-VR/IO.pdf
http://www.hitl.washington.edu/projects/learning_center/pf/

William, . The Impact of Three-Dimension Immersive Virtual Environment on Modem
Pedagogy, [online], available from :
http:/lwww.hitl.washington.edu/projects/learning_center/pf/ [1997]

Warren, W.H. Self-motion : vision perception and visual control, in Epstein  and
Rogers (eds)Perception of space and motion (2nd Edition) Academic Press,
San Diego, 1995; 263-325.

Yam San Chee, Virtual Reality in Education: Rooting Learning in Experience. School of
Computing, National University of Singapore, 2001.

93


http://www.hitl.washington.edu/projects/learning_center/pf/

FWIaNnsaluuIIngds
GCHULALONGKORN UNIVERSITY



FWIaNnsaluuIIngds
GCHULALONGKORN UNIVERSITY






AWIANNTAUUNIINY1A Y
CHULALONGKORN UNIVERSITY

97



98




.. 2545

25







FWIaNnsaluuIIngds
GCHULALONGKORN UNIVERSITY



t—test Independent

T

_X\-X2 (/] -fi2)

S l_{_L

P
n

102



103

AWIANNTUNWIINY1A
CHuLALONGKORN UNIVERSITY



14

(One - on - one testing)

« «

«

| 4.
0 11 2 B ¥ 5B 1B 7 18 1S 20

&

»

| 2.

»

3

B 17 8

5

N AN NA

B
7
32

= 8014

-80% 32

1
8

-0014

2
9

- 704

2
7

-
8|J806/0

2

(Small group testing)

12:

« # »

»

4, »

» &

iMnviddtH
i

% - -

m —
m_d —
==} —
SIS
= b
Ee} —
M._ —
« =
o it
&\
<

=1 —
(o)) ~—
[ce) o
~ o
i
o —
<t —
on —
~ —

16
16

0
1

1
1

11T

1

19
18
14
14
14
150

1 0 0
g ~~5 57" T 10 6 -

1

0

10

10

.
4%

9

10
Ndfa=-824

7614

150

=841

21

371

= 6014

30

()



Kfisiaij Mini 1

1

w

9
10

«AU01I Mini 2

n
12
13

10
10
17
13
19
20

«Hftiuuu

«T

™)

13

Lfwtrtlioumliuhfi

1

2

3 1
1 1 1
1 1 1
1 1 1
1 1 1
0 1 1
1 1 1
1 1 1
0 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
0 1 1
1 1 1
1 1 1
1 1 1
0 1 1
1 1 1
1 1 1

« 20
o1 va =a1 %

5

2 fioHioaVuflisw'is'Miif

0

7

10

PNva =

3

1

19

3

1

17

0 %

10

19

(Large group testing)

3. ftOrtis lusoUiafi

2 13 m
1 1 1
1 0 1
1 1 1
0 1 1
1 1 1
1 1 0
1 1 1
1 1 1
d 1 1
1 1 1
1 1 1
0 L 1
1 1 1
1 1 1
0 1 1
. | 1 1
1 1 0
1 1 1
1 ik 1
1 1 1
7 19 13
20 = 0«

itHisi BiuiBgslee ajfAlwaaiBtivihiu

15

17

10

7 13 1
101 1
101 1
1 0 1
11 o0
101 1
1 1 o0
101 1
1 1 o0
0o 1 1
1 0 1
101 1
0 1 1
101 1
101 1
101 1
1 0 1
101 1
101 1
101 1
o 1 1
7 1w 1w
ain=u%

nilAttUMM

5 B B B B

B &

17

19

302 =90.80



106

FWIaNnsaluuIIngds
GCHULALONGKORN UNIVERSITY



107

40)

= 10 ( 25%

60
75
50
80

0.2

0.3
0.6

0.2

75
35

0.3
0.5

80

10
40

0.6

10
50
65

0.2

10

0.6

0.5
0.7

12
13
14
15
16
17
18
19
20
2

45

50
85

0.1

55
55
25
40

0.5

10

0.6

03
0.6

80

55

0.9

10
10

2
13

10
75

0.6

22

0.3

23



108

14
15

45

0.5

24
25
26
21

50
10
85

0.2

01

55

01

28

15
35

0.3

29
30
a

0.3

16
17
18

55

0.7

60
10
15

0.3

32

04
01

33

34
35

01

90
90
90
90
15

36

19
20

0.2

10
10
10

31

0.2

38
39
40

0.1

01



109

4t

&N

44 90 0.20

20



10

K B

13
14
15
16
17
18
19
20

(Reliabiliy)

[N SR NG R RN S 5 BN S 5 B NS R~ S 2 T O S R A

{

fX

10
44
36
65
56
30
80
8
126
3
40

ZfX =610

X2
100
2
144
169
196
225
256
289
324
361
400

|x 2=2585

110

20

fX"
100
484
432
845
184
450
1280
1445
2286
122
800

= %28



S.D.

X = 2>X
| fx = 610
= 40
X = 610
40
= 1525
(SD)
V' Zfx2 - pX]
N 1 nJd
= 2585
= 610
40

L= 4 2585 - (102

02

0 MO
y 64.62 - (15.25)
¢ 64.62 - 23256

= V 814
= 2.85
= 8.14

m



112

(Reliability)
r
Kl = K 1 MEK-M
K-1 KO2 ]
Kl = ( Reliability Coeffecient )
= =20
M = = 1525
G2 = = 814
Kl = 20 1 . 1525(20- 15.25)
201 v 20(8.14) v

[ ~\
105 1 15.25 (4.75)

V. 162.80 >

r ‘N
105 1128

162.80.2
= 105 -0.4)
= 105 '0)
0.63



AWIANNTUNWIINY1A
GHuLALONGKORN UNIVERSITY



20

(Posttest)



10.

11.

(rugae)

115



12

13.

14

15.

16.

17.

10

10

(large intestine) ?

116



117

18.

19.

20.

) © I~ o0 o

20.

10. .



( Free Movement Control )



119

I"Reseaich-VR  Microsoft Internet Explorer provided by MGLogic Pte
File  Edit View Favorites Tools Help n
Address http:/Avww.mingkwan.net/viU itm | A oBack T - $ s earch. Links "Custo

MNguUNGEY AUz

m Welcome to the researchwebpage-as a <3 Internet

rISStart] jB £aiw wesrift- 'fff ffil -Jj [ 1'jReseaich-VR - Micros... 9 17 TH» 2545

HUMAN
DIGESTION

L LEsons -

¥ i
'3 ATUUTTHIULNE Y
" 3

lerusimilu VR
uanfrusseeid

o & e < o
@ Sithnsweasug

CI0U2 Mangewan. et

BSBBBK- =>| 18«.»pl «* M« .. [(l» *« |I¥ @

¢ | >InuliiVH. « 60 « «:le™ » »

1 % I W Dowload CosmoPayer ' A B



120

-5VR1 Free Movement Control ..Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 Microsoft Internet Expl W B B .

Rauf 1._msgagewnstn

Asuh 2..msranlunsuiwidaim

. ¥
nTERnaTUT LU e I:n

aeud 4, SN inguasnEune




121

1_Free Movement Control signed By Mingkwan Supthaw “hulalongkorn University 2002 - Microsoft Internet Expl I E3

HUMAN
DIGESTION

LESSONS

uingusesen
.uronn;noin
F e o o .
AnwiaiuEnneTres
fiumspegennsluhnlmails

B L L e 2

U- -
INAMETHTUUsEIIETING

£2002 Mingkwan.net ; Ali rights reserved. webmaster@ming-ming.com

ned By Mingkwan Supthaworn_Chulalongkom University 2002 - Microsoft Intemnet Fxpl

HUMAN
DIGESTION

L2002 Mingkwan ner ; All rights resarved. webmasteraming-ming.com

te* [, 1n§ .BF . ;d;*/h 7[§'§j " i“gIReséAch-VRlM icrosoft,,F)feeMdvement.. . H‘_’) I SM_


mailto:webmaster@rning-ming.com

122

s —A

Control...Designed By Mingkwan Sy ; longkorn University 2002 - Microsoft Internet Expl... I E3 |
HUMAN
DIGESTION

ZJVR1_Free Movement

- o ol - >
ARNA. .. AVEITVLNETURDY

naand 1T (Oesophagus)

Wureassainrenas
lnszimazaims
o,
sz 25 gu lufiunay
X e - g
maslasimansmangaslag
L.?\ﬂ"l“'?i‘ﬂé"ﬂiﬁQ‘B’\m‘.‘Tﬂﬂn'}i
- -~ -
TufuasARIaATuRRY

(BN WD ARRER perstalsis

ahvbas

1

©2002 Mingkwan.net ; @ S HUR
g e HIUAD

HUMAN
DIGESTION

LESSONS
waanatuwis (Oesophagus)

(HuyaassInAanas
"
tunszinizaimns
S
wadsraan 25 su. laiivmaen
AR e
ns s iseNamangaslag

LARIHITORUANEISIANTS
ey 2

o
Tumuasaaradnturau

FUN . INDTARRESE peristalsis

.

£2002 Mingkwan.nert : All rights reserved. webmasten@aming-ming.com S

saf] A NEEFIg [~ g /EResearc\R -MJUSIVRT Free Mo.. jfos-pat | SHV * 421



123

<5VR1 Fiee Movement Control-Designed By Mingkwan Supthawom Chulalongkorn University 2002_Microsoft Intemet Expl.
‘ HUMAN
DIGESTION

LESSONS

naanaIuIg (Oesophagus)

iwWunaasssInRanas
lunszimnzatms
) . ‘en ¥
sradsrinn 25 on lulunas
W Yt &. hth
i luiineusTaneasla g
X 3 - 3
LJ‘:“‘3“15r1ﬂ1lﬂﬂ'lﬂ'}ﬂ'\fiﬂﬂﬂ15
- ~ = -
fuMuasamediurfy

FUNY). ANOTARARES peristalsis

CrirErRCERRT R R TR RS

£2002 Mingkwan.net : All rights reserved.. webmastenaming-ming.com

SSat  HET 2 4 3fs aRKéhVRM  VRLRifMR | Pat | )

aVHI_Flee Movement Contiol...Designed By Mingkwan Supthaworn ulalongkorn University 2002 - Microsoft Internet Expl .. [

HUMAN
DIGESTION

¢ LESSONS
n’l'a‘t:-!l') {chewing)

tun1ssasewisasausn
B
URSIDUNSHEEIBING
wstsluastlnioulsy
> - &
IR AL URLRETeTNS
5 i
Tnunanas ihalunfuse
LATHNUAN NIRRT BRI

v -
SRR

2002 Mingkwan.net : All rights reserved. webmaster@aming-ming.com

Astat| @AW DAY A A 2]ReseachVR-M._| | B]VRI_Free Mo... {]05-Pant | B¥<E T 4w




HUMAN
DIGESTION

LESSONS
oulgallnea@u (ptyalin)

iusrliaarfiands

B NUIANY

* : t
| -3“59!1."‘,"%’"19\’:])414'1'5'1{1

TN TRLS S

luanaie) = nalag

T <
LHLATIRE = Haaing

Jusne = wnnavisu

£2002 Mingkwan.net : Al

17 G 2€AS

Astan| BGUW AN DR A LlReseachVR M |[2]VRI_Free Mo ¥J6-Pan | BIDE T 4

AJVR1_Free Movement Contiol...Designed By Mingkwan Supthawoin_Chulalongkoin University 2 - Microsoft Internet Expl... [ E3 |

HUMAN
DIGESTION

LESSONS

voulsllnedu {ptyalin)

lulaayliantia

2
HETRY

FaAMNTINRANYNATE
e RS
‘47‘-” U
= o
auanERgl = nalAd
s " oy
LHLRTIAE = Haaing
"y
Jwans = wnavisu

Ui

O

%780 RD

Y02 Mingkwan.net : All rights reserved. webmasten@ming-ming.com

agstari O I§ !B r# S3*5 £30 ill Research-VR-M  » VB I_(lee Ho... g]OE- Pan! i 8 174 37 *33



125

/aVFH_ ree Movement Control...Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 - Micrasoft Internet Expl... =E

1 ‘ = HUMAN
, LLWIZRIW
seaslunsziwnzaiwns IR DIGESTION

LESSONS

;
winnsraen
m..tl'tt"l'.l':'""."

gﬁwdszneuimrﬂq

uanglddisaanssimzatns

Dt g

<= ATNARNHUAS

&£2002 Mingkwan.net : All nghts reserved. webmast mingﬁfmingicom ﬁivmvi‘:ﬁ

_J85>tar1it|” - N QjRésebaelvVB -Micros{)ftl... [{;HVm_Free Movement...m HF3<M3® E(Bv

aVR 1_Free Movement Control... Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 - Microsoft Internet Expl... [ E3 |

2 mssaslunsziwiza s IR BIGESTION

LESSONS

ARTR . BIULEN ST YN .
NITIWITDIUITEAIUVUAR (cardia)

' v
> ns'ztme'a"wnsmm_-uqa

] ;" © o~
RLUURAL PTIE o

> 98 RTLON
T s daunan : WU Wunszwirans

: i o R AIUNFNTUNABAB WIS
Ay - dvusnaga: waeda

-~ &
UNFIURNTH

e L S L s

Er ETT b o 172 0 1 ¥ S 88

©2002 Mingkwan.net 1 Ali rights reserved. webmasten@ming-ming.com

JSstat g 5 7> (mJd aJRB5eereh-VR- jj sjVBI_FeeM  MJro-Pak P p 512



a VR1_Free Movement Control...Designed By Mingkwan Supthaworn

z 32 K2} 9 A4 %) ."iaqﬂs:mé

B
. LESSONS
Q

_Chulalongkom University 2002 - Microsoft Internet Expl... [ E3

126

RAsta| SUT LAY DE Y lRecachvA-M [[2)VA1 Free Mo Ys-Pan | BIDSE T

516

d By Mingkwan Supthaworn_Chulalongkarn University 2002 - Microsoft Internet Expl.

Y Wi i
me:ﬂaeﬂuns WIS RIUNT MGUsTRIR DIGESTION

LRTH

| @ﬂ r] q gj ﬁu ﬂ j\ m anvmismlusensziwreIns

HUMAN

LESSONS

anpuzvialil

Harmealunsa

Sy
urzesewny Peaslusfuls

w T L -
PILUN N NN TANTANNODY

NIANMNERARIN R IN ST

n'a -
MILUGNUARS V72 LTANTTIW e WS

T T T T,

asas ]
Uy

Arlwiduiamn

lﬂ‘a"v';;‘.("l!.QLQ:)‘I"Q’H&LCLWQ’\

B L L R T T Yoy

©2002 Mingkwan.net ; All rights reserved. webmaster@ming-ming.com

:ﬁ_garll a EJW = g} AR N ] _gﬁéé@;yfg[é]vm_n;u“{l@s-P;m« 7

1~

BUuRD

o |
ol
&
Ig'&

w
o




127

Free Movement Control...Designed By Mingkwan Supthawor University 2002 - Microsott Internet Expl... [N

= | SRR HUMAN
- iz ~
mssaalunssinizaiung Usza DIGESTION

LESSONS
wwilBu (Pepsin)

{oro A ac - P
nselalesnaniin B e fSTusu gnudRewdu oviBu
_wranRasvtnula. .

r . - . T |
WuumanHaviuh

utiu Totmz

sasl{usfiu

l *
uastbassnlasnm
: SRS
el fITaTMsaula.
ALY IUNSEWIEEIYS

- - o1 = Dy
Felluamsearidufy. muu

F39uARe

l~€'2002 Mingkwar:.net ; All rights reserved. webmaster@ming-ming.com
|

Aoy BUW LAY AW N 2lRecseachVh W21V FrecMo. TP | LT 5w

f;VRI_Fme Movement Contiol..Designed By Mingkwan Supthawoin_Chulalongkoin University 20 Miciosoft Intemnet Expl... [

. —'ﬁandwmé : HI’IMAN
K DIGESTION

LESSONS ]

[ILCAN D WUSD

e -
NRNLLERSE
N

. -~
FAIHY i’l';‘.Jﬁ"fJK.?'IY\QZﬂF

©:2002 Minglowan.net ; All rights reserved. webmastergming-ming.com

Astat| @GUW DAY AW A 2lReseachVA M. [[2]VRI_Free Mo ¥J03-Pan | EIDY

518

=




128

HUMAN
DIGESTION

LESSONS

ewinglsean

erserseRTEseRS TR RNARER

. ¥ R sanutlsznaulmanls
LUNIRIN IUNR? “« » -
us2 1 lddreasaalman

R R e )

o e » -
L2002 Mingkwan . net : All rights reserved. w ,Jmastt':r.d;nnnq—mlrlg com

Jstort] & 1'@ai ? 43 ES Aj gJReseafch-.. | gJVRIJree. 1gfln-Pajt JpgjNe» Pag.. 3834 21 521

Movement Control.._Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 - Microsoft Internet Expl... NI E3 .

HUMAN
DIGESTION

LESSONS

o ° ¥ o5
aga IS luslaan

o TR
% s lAaanaauAL (Duodenum )
naeeae

& Wuarlzfnmususaannnezivs

5 evalizang 25-30 S

fanunusTaniuglés g

..... CrverevsiTeavversTReesT e sy

FUNKRN

- e T -
.'j\«IL'}L INYRWIE RN TS

fanvhe ¢ VoW
2 naylvry leun

i \. 18BN ﬂWlJV\i’i'll"ﬂJ’c)i)‘J

¢ +All rights reserved. webmasten@ming-ming.com

AStat| BUT AT AW Y EJResexchVR-M |[2]VRI1_FreeMa . F01-Pan | BIDS E-ﬁu




129

A 7y o > & & -
agatwsluarla@n

HUMAN
DIGESTION

- LESSONS

. 3
3. msuauuﬂaua:uwmﬁa

DEHIRE SINALLEY
' *a' Y4 a %
WrsunessulswARIINTTasaly
Unsrussbwitudanaluianss

z y

UL

§ Laning
A 7 - T » -

FineA FINHUIRTLAANIDT
| wnag c

- - "o ‘.. : 4..
LTVTVUNHBHAD

| e S o
WHWIARINIRNRLAED

et rrrTrverTevIvIes

©
«tartl & Iff a5 0 0 glRessach, [gVRLFE . fosPa | Se2®D-.| 3 530

ZJ VR1_Free Movement Control...Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 - Microsoft Internet Expl

M|
Tnnussasa I—llJMAN
R DIGESTION

. LESSONS

ALDIMIS LU LALAN

115 B ATHYRIRTLALEN

MIBATY
P uR e TARIYNTHaY
Sy

- & o . .
aine l‘»u;ﬁ'}ﬁ;ﬂt'l;ﬂ’ﬂu’tl'ﬂﬁg

TR P T
(TR WIUBABIRTITIIMY

Taan. Andanimdnsinuifivey
meeadulaiad innzBaaan
YRR UM ATNNIn

erververy D

1

&2002 Mingkwan.net : All rights reserved, webmasrengming-rr.ing.com

«Start; & 4 -y

gJReseach-VR -M 1 alVBI Flee Mo. " a]05 -Paint j §S-3~ 533



’3 VR1_Free Movement Control.

1 e ” :
4 ; X X 59 P angusyRn..

Designed By Mingkwan Supthawain_Chulalongkorn University 2002 - Miciosoft Internet Expl

130

3 &
- LESSONS

Zruilsenesunteusn

&) o,
N W OARIRI LU

Sidlvaiduas

a-ldlvninsuns

1dma
Wrsuln

)

2002 Mingkwan.net : All rights reserved. webmasteraming-ming.com

HUMAN
DIGESTION

- LESSONS

arlaluRaus

wushlamunaneanan
AUTIATNWUINDS
Siuuadiise
wan E Coll a1daay
4 - sl ¥
vzt Rl aaui
2ANIMNMNIMNATNIT

B LT T TR e

aBStarf - & 33 igReaegetVR -M_|:a]Vnt_Rec Mo, gal-pait T



131

aVﬂl_I ree Movement Control...Designed By Mingkwan Supthaworn_Chulalongkoin Umiversity 2002 - Microsoft Internet Expl..

HUMAN
DIGESTION

" LESSONS

anlalumaausan
e =
ARuNFNERAR

HYWUIYRS

HUURNGE
vian E.Coll 21/ 88y
@ - ¥
.fl’i:l'lhh'!i)“lfu”l
FAANTINNINA NS

Fevvv A etTvetT R RTT AT EIL Y btwE

©2002 Mingkwan.net ; All rights reserved. webmaster@ining-ming.com

iigstail  5JgF

————— PR —

" SS 0 igReseachVR -M.jlisrjvm jiee Mol- gJi-Paint

aVR 1_Fiee Movement Contiol...Designed By Mingkwan Supthawoin_Chulalongkoin University 2002 - soft Internet Expl. ..

HUMAN
DIGESTION

LESSONS
N219MUN (Anus)

- =
wWuRdunnamie
naunIsILmY

YRNABRANUANS1INY

D L L LR RS S R T TR PSR PR

wuanlaiageayannulanss

o 328 & .
NNAWWIUANIAVITUUN

AuTsusasan VWUIRTUAT

sruesiunissuniy

2002 Mingkwan.net : All rights reserved. webmaster@aming-ming.com

8Stat) g A EF [~ IS 3 dRsseach-VR-M-jjgjVR1 F.ee Mb... ] 4-Paint | B-24 1 51



( Limited Movement Control )



133

~Research VR Microsoft Internet Explorer provided by MGLogic Pte Ltd
Fie Hft View Favorites Tods Hdp

Address 01 hflp tigfondn fifm . T p*Go  ‘¢'Back - i ] ASearch.

£] Welcome to the research web page..as about movement co @ Intefnet

Astet| @LUW A Y DB A [2]Resmorch VR - Micos._ ¢ T 4n

elp - Miciosoft Inteinet Explorer provided by MGLogic Pte Ltd - PWorkin

VRIS roe Movement Contiol Oeemmed By Mk won Sunthemer_Chalabonghonn Univer ity 2002 - Waceovell intomet Lol PRIR 3

: : HUMAN
3 it it DIGESTION

oo N - O OO
ﬂ‘?uh’i’?ﬂ'lﬂt'-‘l‘d“"-

vlanuaimbily VR
s rudurswe it

\ o - 4
\ uarlusdiniiassas

Fneunny |

> - - - - & - -
» sjuilRe sludersaudau adessinresulinuTas

£ -
G = afuifu vk ﬂm?e: Au wizuyy use S Fovunarang

> X = s 4 R
winnmwnutulideng eRnfitey e 1#8 Downkead Cosmic Player mautaiguwiou




134

3 VR? I imited Movement Control Designed By Mingkwan SupthawormnChulalongkorn Universig 20027 Microsoft Internet Ex  ESSHiS

AAUN 1. ngoagaIwsiutn

IS g3

HUMAN
DIGESTION

swinnszaen
seasaassrsteasresins
Qii':\xi/l‘::nﬂu'h;n'w'lq
veranersaneesneene soe
imﬁpﬁﬁn&uuﬁazﬁ'ﬁa

R L e T
g ’

| @
{
£2002 Mingkwan.net ; All rights reserved. webm asti‘rz,—z}dng-n:ing.com SRR
- «HiViN

—



mailto:webmaster@ffiing-mirig.com

135

-a VR2 Lim«red Movement Control Designed By Mingkwan SupthawornChulalongkorn University 2007 Microsoft Intemet Fx B § E
‘ | - HUMAN

‘ 3 | BRESIRSAN - B
- nnse AW LRLIN DIGESTION
LESSONS

f

2vinnlsean
e .-ndnnn:nun
gandszneulwanls

R e L )

NNUYARNIEEUNAETITS

R e e L]

002 Mingkwan.net : All rights reserved. webmaster@ming-ming.com

oy
~l

Chulalongkorn University 2002 - Microsoft Internet Ex. .. [ E3

aVHZ_Lunited Movement Control.. Designed By Mingkwan Supthawoin _

HUMAN
DIGESTION

= LESSONS
nﬁ‘:u'h‘im {chewing)

‘1 (JunrasansATILgn
uastlumssend@ing
weiluaedlaieulon
" - -~ o
4F NI AL URLAEETINS
~Yiny -l o Y
lrunanas ifelunfuns
ARTHNU P INAT AR NG

~ -~
LHIRARA...

£2002 Mingkwan.net : All nghts reserved. webmastenaming-ming.com

distor] & w viai GA3ES.il  gReseareh-VR-M..IfgVBZ.LiMled .. ]?-Pant CSH L1

07



136

ZJ VA2_Limited Movement Contial...Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 - Microsoft Internet Ex.. [EEI ES |

HUMAN
DIGESTION

E LESSONS

msaasglunssinizaims Samszson

AuEYET

2udnnlsEaan
n'moont:oooh.
. I 4 v -
asvsznaulwanla
AR SRR ARSR TR 0N
VInuYARNITEUNALIIYS

EER TR PR AT AR AR AR A AR AR S SRR RS &

Fi
¢

[NAEEY vuu 350

afFtesegch-. 1a3VR2_ B*_1iS]10-PaH  ljgdTerb— L 3-f 31 614

2002 Mingkwan.net : All rights reserved. webmaster@ming-ming.com

Jlstart

3VR2_Limited Movement Control...Designed By Mingkwan Supthawoin_Chulalongkorn University 2002 - Microsoft Internet Lx... HH8IE3

. o human

. . *

’ digestion

anytu:

(stomach)

« arumiuvan N .

‘ T »1 «-ifié-B Lo
*x ot J7 {— " ono"; ihrffir-
§ ‘ « 1 » ?
- 2N A 1 3
wsmr'
€2002 Mingkwan.net . Ail rights reserved. webmaster*namjg-mmg.com 172

pS'H EF£333"



137

ulalongkorn University 2002 - Microsoft Internet Ex... [

HUMAN
DIGESTION

LESSONS

HUINSTIWAZRIMIS (stomach wall)

- - . -
nusnszinzamIsianeusuARy

- &
198N97 rugae...5n

-

SIEFRUIARIETTEAMELLAR

i & <
PRININEVUILRSUTILT NN

R e SO .
wuNETHUIgeY vie 1oulay
o

LN EBUITVNT

Ly creeesssesieriiininiine PrrbrebiitatiIitde

®

£2002 Mingkwan.net ; All rights reserved. webmaster@ming-ming com = S

JBsa) is AEF 1030 0 U

gResearch-.. | ajyH2Jimit. | gJIO-Paint 1gJTAmni 7. Sij-S-1

B
utged ( gastric juice)

vrindslumansainaulaiui

1 - N - -

PRIHANAUNTANDY.. AANANSA

WIEDEIUNTHNISEIMITQNET I
. - v

FINATNUITDUNHUINTEINE

1 3¢%n laun

Trstsutiu ( prorenning

©

:muke

£2002 Mingkwan.net : All nghts reserved. webmasten@ming-ming.com

R [ ’ PSPV T
JEStart] 721 ©® BSjy  ReseachVR-M-JfevB2_ I sa-Pant A

« «



138

HUMAN
DIGESTION

AULUN

.

udnnlszan

un.n:y'namgnnn.
aanlsznaulwieila

ARTR AR MR RASARRA SR SO

INUYAANEHUNREVDER

R T L L

a | m = o
<= AEMNELVEEI UaU 350

B

©

©2002 Mingkwan.net . Ali rights reserved. webmasterzming-ming.com e

HoA|  ~ st&Dits a3 D1 gaReseachVB-M..;jg3VBT futed 1. > 5-Pan B3\ 81

H2_Limited Movement Contiol...Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 - Microsoft Intemet Ex..

HUMAN
DIGESTION

LESSONS

. el
al#ALAan ( small Intestine)
3 v - . -
It aRNE IR
AFoUTIINN 78 1NAT uRY..
N - - ¥ -
.‘.1.'41".‘..'V‘”4\7"¢‘])W131”"".!.’287!1"“”“
el B
(nruansnssLAnutges Ao st
esvnainicresealeadn

- . o
RE YINHAL UATALBSY

L R Sttty

R ﬂ oy oo
FUMANUUIBENIUY S 99N PY

¢ gausy To slasuy

2. HIMNAM T9 199UN

2 Mingkwan.net ; All nights reserved. webmasten@ming-ming.com

Bslarj O s)kf ~ Q%3  alResearfiVR -M.[laVH2_L—* .. 3 -Pat  J 13824 W 62



HUMAN
DIGESTION

A8A% ( villus)

. ~
LuRNAN PR uININNEYeanN el

- TR VS bea N e R
/V‘ :«'LIE'\L‘.‘J‘R'ﬂ‘RL?'} TAT IRR/A

Y u
o dunnau ! Fana Gela i)

Trrmsuuutszan 2040 Sy i
#8 1 MTUNARLIAS

R P
IDESEIINUT "‘Ulﬁﬁﬁﬁ“lﬂ.s’l

#9815 »‘1'.'.'nn%u"mmr,

b urnsnidanoenuiRd e a

aveseaven T L e
" -t . -
'f'l'l‘v'l-"“"ﬁ'thWNWUY‘.'.q'ﬂ‘liﬁ‘!ﬂ'fli

4IBURD

819 & 1EF- 2] ?-3is Reseateh-VRM_[|gjVB2, ted..  31-Pam 33 B e

©2002 Mingkwan.net : Ail rights reserved, webmaster@ming-ming.cam

3 VR2 Limited Movement Control...Designed By Mingkwan Supthaworn Chulaiongkorn University 2002 - Microsoft Intemnet Ex.. EEBIE3

\{J HUMAN
e
o uaﬂaﬁwzs'luaﬁ'lman ) SIGESTION

L LESSONS

/i S .-
ungasluailaian
almAnAINRY © Flanux
- ¥ ” - X b o . sl
AwseasnTEn 2 ngMivg g Al

naxh 1. WsarsInsussy

falumamansingas

fer et et e T e

©2002 Mingkwan.net : All rights reserved. webmasten@ming-ming.com



mailto:webmaster@ming-ming.cam

140

f;VHZ_le:led Movement Control...Designed By Mingkwan Supthaworn_Chulalongkorn University 2002 - Microsoft Internet Ex... [l E3
% { 7 R
- @ frssinsarnstudilaidn e
o PR —— DIGESTION

LESSONS

AAUBATATUAAN i NSRS TINTRIATLALAN

NISART..
wWunsiugmsannsietunisuas
ANRIALUNTUNL
lwagiandsan
8. AadsEr @R nas i vy iead [
- 4" s - -
MeEATNlAENT INIERGA RN
IR LT ATNIAN

.............................................

2002 Mingkwan.net . All nghts reserved. webmasterzming ming.com

Jstartt © IT 33 <318J) 1 glRaseach-VR-M.j{IVB7_LMied.. g] Pant D s A

I"""es\t—sm - Micrcgoft !nternet Explorer provided by MGLogic Pte Ltd - [Working Offiine BH ||3[|
S VN WD
..SCORE



141

3VR2 Limited Movement Control ..Designed By Mingkwan SupthawormnChulalongkorn University 2002 - Microsoft Internet Ex..

e;&" - P g T Yoy . - . HUMAN
it ”'ol%"""l“‘““ TR . DIGESTION'

. LESSONS

AkuEY

iim'i'nqﬂitaal;
rer s "'!’OOM:N'“.
' P - -
asvlsznaulwanla
SERSRARARRAARARRR AR AN
ﬁmf‘yhim":uuﬁnﬁ"ﬁa

..... CprecresanrretettaneatteanRte

i - &
<= ARMUNEVALY Nyl 350
©2002 Mingkwan.net : Ali rights reserved. webmastenzming-ming.com 2I0VRD

S 0 & E 2c I3M  ajmesenr [[gVB7_.- gpSPart| Spadj oy

"5VR2 Limited Movement Control.. Designed By Mingkwan Supthaworn Chulalongkorn University 2002 - Microsoft Internet Ex... H |E 3

4

anuigho1Y | msdutha, . neseu | LESSONS

nszwaailaluny (Caecum)

-~
ARG . @andsensuntedan
" Taw
“"I-'ﬂw’-“‘ WedLe [ PR B y
S Y = wualglugasuusnsaan

5 R a~ldlvrgeauas alain
A Mundsuy

BYLURANDIYDY NNANHD

dldluaisnen

N 2 > Wy ' '
2 g Nl O WUREIERNIRG. R
7 ] ~ -
- on Vel - -
1ames i8N (apoendix) WER AN

” -" - . ‘v -
ACTEEVELT FusenNTIUIRIMLINgs

‘ E e L R AAcexnnnss AR L
4%
»

+ e
®©

% -
DIBVRD

Start] s a KF#:S3*5 8  JJ  g3Reseat.jfa]VH2_.r ajS-PairH | Spag3..] IB I<ti0 623

©2002 Mingkwan.net ; All rights reserved. webmaster@ming-raing.cam

i




¥
NMTALIASNIINNINDINIG

e lalnmaousna
sefimegminuasinfaus
AAINMIND NS
R P ¥

T mriualadnuas

La¥mInaIsavgnasna s
B “m -
A A UNELAD

FUTINATUISTALILONEDRN

®

" T P
ing-ming ¢ FIuUAD

«Start) STilOSrhai'ir*Haj

N ResearJ[g]VR2~7 7jgS-PSnC ]  Spazz3.j 134 1 62

ed Movement Control...Designed By Mingkwan lalongkoin Univers Microsoft Internet Ex

: 7 A

o 4 . AT - . HUMAN

ik oﬁ" wgjuasnisiiinog SRR DIGESTION
LESSONS

) NIISUUN (Anus)
TR AT et RUIE B :

“ .
S lalimidrurg

c AP wumAumMnang

) o s raunsiumTe

A I et
saufuasnuansisme

wuaauisageaginnulanss
BENSE Arslehdie M asen
- " "3 -
)a’.']ﬁ”ul‘—-”r‘.'ﬂgb;“i'\‘JW“JH

- - » ¥ iae -

AuBsuganin vimuvrouas
grndasiunisduniy

AP TR AR E R TR AR RN

©

WUAD

£2002 Mingkwan.net ; All rights reserved, webmaster@ming-ming.com

Ast| BUT S AH DB N 21Reex.|[27VRZ . #73-Pant | = spazaz. |




2534

2535 2538

2539-2542
2543
Web Designer
Instructional Designer

.. 2518



	รายการอ้างอิง


	ภาคผนวก


	ภาคผนวก ก รายนามผู้เชี่ยวชาญตรวจสอบเครื่องมือวิจัย
	ภาคผนวก ข ภาพการทดลองของกลุ่มตัวอย่างทั้ง 2 กลุ่ม
	ภาคผนวก ค สถิติที่ใช้ และการวิเคราะห์ข้อมูล
	ภาคผนวก ง การหาประสิทธิภาพสื่อตามเกณฑ์ 90/90
	ภาคผนวก จ ค่าความยากง่าย อำนาจจำแนกและความเที่ยง
	ภาคผนวก ฉ ตัวออ่างเครื่องมือ : แบบทดสอบวัดความเข้าใจ
	ภาคผนวก ช ตัวอย่างเครื่องมือ : บทเรียนเสมือนจรีงบนเว็บ แบบที่ 1 ที่มีการควบคุมการเคลื่อนที่แบบอสระ
	ภาคผนวก ซ ตัวอย่างเครื่องมือ : บทเรียนเสมือนจริงบนเว็บ แบบที่ 2 ที่มีการควบคุมการเคลื่อนที่แบบจำกัด

	ประวัติผู้เขียนวิทยานิพนธ์

