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ABSTRACT

The purposes of this research study were to develop a Virtual Classroom and compare
learning achievement between students who learned with the Virtual Classroom system and
students who learned with traditional classroom at King Mongkut’s Institute of Technology
Ladkrabang (KMITL). Students’ satisfactions toward the Virtual Classroom were also collected
to find whether or not the system was acceptable to those students.

The samples were 64 students studying Data Communication in the second semester of
2545 academic year at the Faculty of Industrial Education, KMITL. The subjects were divided
into two groups : a control group and an experimental group. The control group was consisted of
28 subjects assigned to study in a traditional classroom. The experimental group was composed of
36 subjects assigned to study in the Virtual Classroom environment. Prior to the experiment,
pretests were administered to all subjects. Both groups of the study learned with the same
instructor at the same time for seven weeks. Then, the posttests were administered to all of them,
and the questionnaires were given to only subjects studying in the Virtual Classroom
environment. All data were analyzed using arithmetic mean, standard deviations and t-test.

The research results revealed that there were no significant differences between subjects
studying with the Virtual Classroom, and subjects studying with the traditional classroom at .05
level. Students’ satisfaction toward the Virtual Classroom was at 4.09. This resulted in high

satisfaction of students toward the Virtual Classroom environment.
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M7 6.1 nzuuui lhnnmstuuunage A NAIATIUYRINGUAIBEN

89

AQUATLAY $1UIU 28 AU

AYUNATBY §1UIU 36 AU

Sl

X X? X X?
1 45 2025 35 1225
2 39 1521 46 2116
3 28 784 33 1089
4 44 1936 47 2209
5 43 1849 21 441
6 36 1296 28 784
7 43 1849 39 1521
8 44 1936 41 1681
9 41 1681 19 361
10 43 1849 47 2209
11 34 1156 44 1936
12 42 1764 43 1849
13 44 1936 44 1936
14 37 1369 42 1764
15 44 1936 44 1936
16 41 1681 47 2209
17 44 1936 37 1369
18 45 2025 42 1764
19 44 1936 46 2116
20 43 1849 41 1681
21 44 1936 45 2025
22 43 1849 42 1764
23 45 2025 40 1600
24 44 1936 46 2116
25 42 1764 47 2209
26 41 1681 42 1764
27 46 2116 43 1849
28 46 2116 47 2209




M1 6.1 (71D)

90

4 AQUAILAN 14U 28 AU AGUNARDL $1UIU 36 AU
auUNn
X X2 X X?
29 - - 41 1681
30 - - 45 2025
3] - - 46 2116
32 - - 47 2209
33 - - 39 1521
34 - - 39 1521
35 - - 39 1521
36 - - 48 2304
R DX=1175 | D X?=49737 | D' X=1482 | > X*=62630
Aundy X = 41.96 X =41.17
anulsdsiu S?=15.89 S? = 4631
Lﬁmmummgm S=3.99 S = 6.81
t-test 551
Sig .584

*ﬂzuumﬁu 50 ABUUY
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A15197 6.2 fhmms‘“vﬂﬁuﬁ?m51zﬁ%1nﬂzuummumﬁann'ﬂm?tm agiiuunageaunan

masou vesnguatunu Tauldgas t-dependent

=
AUN

ATUHHDINUUY | AZUUUINBLY ,
Hame (Y-X) =
(N=28) NATOUNOY | NATBLNANNIN D’
1384 (X) 38U (Y) \D

1 19 45 26 676
2 17 39 22 484
3 17 28 11 121
4 13 44 31 961
5 17 43 26 676
6 18 36 18 324
7 13 43 30 900
8 18 44 26 676
18 41 23 529

10 17 43 26 676
11 10 34 24 576
12 20 42 22 434
13 12 44 32 1024
14 21 37 16 256
15 20 44 24 576
16 16 41 25 625
17 23 44 21 441
18 24 45 21 441
19 16 44 28 784
20 12 43 31 961
21 14 44 30 900
22 18 43 25 625
23 27 45 18 324
24 14 44 30 900
25 24 42 18 324
26 18 41 23 529
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A13197 6.2 (D)

AUN ASUUUDINUDY | ASHHUINUVY ,
, Han (Y-X) = X
(N=23) NATOUNOU NATDUNDINIA D
D
1S (X) =383 (Y)
27 20 46 26 676
28 17 46 29 841
59U ZX=493 > Y=1175 > D=682 ZD2=17310
t 25.34
*AZUUUIAY 50 ASLUUY
ROV
N> D*-() D)’
N-1
~ 682
(28x17310)-(682)*
28-1
W 682
\/484680-465 124
27
(o 682
19556
7
L 682
26.912753

t=125.341145




AN 6.3 AN IINFOLURUATIZHINASUUHLUUNATOUADUIS UU LASULUNATDOLNAN

MAsou veangunaase 1aoldqas t-dependent

93

AUN

AZUHUDINUDY | AZUUUINIUD ,
wama (Y-X) =
(N=36) NATOUNDY | NATOLNANMNA D’
(383 (X) S84 (Y) P

1 15 35 20 400
2 24 46 22 484
3 18 33 15 225
4 16 47 31 961
5 17 21 4 16
6 20 28 8 64
7 20 39 19 361
8 21 41 20 400
9 19 19 0 0
10 11 47 36 1296
11 9 44 35 1225
12 17 43 26 676
13 18 44 26 676
14 17 42 25 625
15 13 44 31 961
16 8 47 39 1521
17 17 37 20 400
18 16 42 26 676
19 19 46 27 729
20 16 41 25 625
21 9 45 36 1296
22 17 42 25 625
23 19 40 21 441
24 20 46 26 676
25 13 47 34 1156
26 17 Iy} 25 625
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M15197 6.3 (719)

auf AZUUUDINKLY | AZUHUINUUY :
Hame (Y-X) =
(N=36) NATOLNBY | NATBUNANIMA D’
38U (X) S (Y) P
27 20 43 23 529
28 17 47 30 900
29 16 41 25 625
30 16 45 29 841
31 24 46 22 484
32 22 47 25 625
33 20 39 19 361
34 21 39 18 324
35 16 39 23 529
36 20 48 28 784
3 > X=618 D> Y =1482 > D=864 | > D*=23142
t 17.37 N

*ﬂzuumﬁu 50 ASUUU
Ph D
\/NZDZ-(ZD)Z

N-1

864

(36x23142)-(864)
36-1

t=

864
\/8331 12-746496

t= _&
49.746786

t=17.367956
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M317 6.4 MszAuANURATUR ldnnmsUsziliuguamussszuumsaeuuuuiesSou

rilouvednsanugdl $119U 3 u

TAUANUAMITHUBIAN T IR

nEM3 o3 3 2
munl | munz | muns
Laugiupunisionegly
1.1 AN ANVDIVUIAN NG AU 4 5 3
1.2 ANUININSAUVBIVHIAN NS Tad 5 5 4
1.3 AUIMINS TUVDIVUIANIIA Chat 4 5 3
1.4 ANUMUIZANVDIAWNUIL 1A 4 5 4
} 24 A
2. upaauiinvessyuy
2.1 Inmianmindemdoaussnovesfaou 5 5 5
2.2 Samwa'lasdseneudiusso 5 5 5
ad dq Va oY 4 v VY
2.3 inun i Audea1u Chat doesduld 5 5 4
2.4 Hijulfidenasufomniionaoy 18 5 5 4
2.5 faouannsadoueiuoiudnluama ladvas
. - 5 5 4
fasaeu'ld
E4 k4
2.6 figililo¥asullomvnzidadon’ld 5 5 4
2.7 My lgnsuiusenindasuduindauudiuliedw
s N\ &2 A 3 5 4
ST UIMIPUTBS ULV A
2.8 anunsanumuunis ould 4 5 4
2.9 ImsuaaRanisasumnuveindny 14 4 5 4
Y d o o P
3. DN LUTES NI HaSTe
3.1 ANUFARUVDUTIIVTTEY 3 5 4
3.2 ANMUFATUVBINTNIA 1D 3 4 3
k4
3.3 AUIMINSANVDIVUIA TADAYT HASHUNAY 4 4
3.4 AnuTanuvesmna laslsznoudiussey 5 5 4
3.5 ANUTARUVDIToAN ¥ Chat Ardadodisiu 5 5 4
3.6 anudauilosustuiomiuduaslua ladune
4 5 4

aou
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M15199 6.4 (91B)

FTALANNAAANVIIIN IR
ERAAE " 3 T A T A
Mudl | mufiz | mudis
b 4 S/

4. MuMslvaussuy

4.1 msonlylysunsy 4 4 4

42 m3ouiIsldlusunsuy 4 4 3

v K4
4.3 MIAUTUBUNBIS unFBITIOM 3 5 5
4 "
4.4 A weaniiiemiivsing 3 4 3

A19197 6.5 Mszdunufaniumie # ldvinmsdssifiuguainvesszuunsgeounuy

L4 =4 A g/ a o 1
NBAUTYUITUDUYDIHNIIRUYA TTUIU 3 MU
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Foil R, R, D \4 q Pq
1 8 5 0.43 0.20 0.57 0.25
2 11 7 0.60 0.27 0.40 0.24
3 9 5 0.47 0.27 0.53 0.25

‘ 4 11 7 0.60 0.27 0.40 0.24
5 12 7 0.63 0.33 0.37 0.23
6 11 8 0.63 0.20 0.37 0.23
7 11 6 0.57 0.33 0.43 0.25
8 10 7 0.57 0.20 043 0.25
9 11 4 0.50 0.47 0.50 0.25
10 11 8 0.63 0.20 0.37 0.23
11 10 7 0.57 0.20 043 0.25
12 8 5 0.43 0.20 0.57 0.25
13 11 8 0.63 0.20 0.37 0.23
14 12 5 0.57 0.47 0.43 0.25
15 11 8 0.63 0.20 0.37 0.23
16 10 6 0.53 0.27 0.47 0.25
17 9 5 0.57 0.27 0.53 0.25
18 12 6 0.60 0.40 0.40 0.24
19 11 5 0.53 0.40 0.47 0.25
20 11 8 0.63 0.20 0.37 0.23
21 12 7 0.63 0.33 0.37 0.23
22 11 4 0.50 0.47 0.50 0.25
23 13 3 0.53 0.67 0.47 0.25
24 13 5 0.60 0.53 0.40 0.24
25 11 8 0.63 0.20 0.37 0.23
26 10 7 0.57 0.20 0.43 0.25
27 12 6 0.60 0.40 0.40 0.24
28 10 6 0.53 0.27 0.47 0.25
29 12 5 0.57 0.47 0.43 0.25
30 9 6 0.50 0.20 0.50 0.25
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%’aﬁ R, R, D v q pq
31 11 7 0.60 027 0.40 0.24
32 11 8 0.63 0.20 0.37 0.23
33 11 4 0.50 0.47 0.50 0.25
34 12 9 0.70 0.20 0.30 021
35 10 7 0.57 0.20 0.43 0.25
36 13 7 0.67 0.40 0.33 0.22
37 8 4 0.40 0.27 0.60 0.24
38 1 8 0.63 0.20 0.37 0.23
39 9 1 0.33 0.53 0.67 0.22
40 12 7 0.63 0.33 0.37 0.23
a1 11 8 0.63 0.20 037 0.23
a2 11 7 0.60 027 0.40 0.24
43 1 7 0.60 027 0.40 0.24
44 11 7 0.60 0.27 0.40 0.24
45 14 8 0.73 0.40 0.27 0.20
46 11 8 0.63 0.20 037 0.23
47 13 4 0.57 0.60 0.43 025
48 9 0.47 0.27 0.53 0.25
49 10 0.43 0.47 0.57 0.25
50 14 11 0.83 0.20 0.17 0.14
51 12 7 0.63 033 0.37 0.23
52 10 7 0.57 0.20 0.43 0.25
53 11 6 0.57 033 0.43 0.25
54 12 6 0.60 0.40 0.40 0.24
55 12 4 0.53 0.53 0.47 0.25
56 10 7 0.57 0.20 043 0.25
57 10 7 0.57 0.20 0.43 0.25
58 14 8 0.73 0.40 027 0.20
59 11 0.60 0.27 0.40 0.24
60 10 6 0.53 027 0.47 025
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k4

-
YN

R, R, D v q Pq
61 10 4 0.47 0.40 0.53 0.25
62 12 7 0.63 0.33 037 0.23
63 10 6 0.53 0.27 0.47 0.25
64 12 9 0.70 0.20 0.30 021
65 11 7 0.60 0.27 0.40 0.24
66 11 5 0.53 0.40 0.47 0.25
67 13 9 0.73 0.27 0.27 0.20
68 12 6 0.60 0.40 0.40 0.24
69 9 4 0.43 033 0.57 0.25
70 10 6 0.53 0.27 0.47 0.25
71 12 9 0.70 020 030 0.21
72 11 8 0.63 0.20 0.37 0.23
73 11 6 0.57 0.33 0.43 0.25
74 11 3 0.47 0.53 0.53 0.25
75 8 3 0.37 0.33 0.63 0.23
76 13 10 0.77 0.20 0.23 0.17
77 13 5 0.60 0.53 0.40 0.24
78 10 6 0.53 027 0.47 0.25
79 1 2 0.43 0.60 0.57 0.25
80 13 10 0.77 0.20 0.21 0.17
81 10 7 0.57 0.20 0.43 025
82 9 047 0.27 0.53 0.25
83 1 8 0.63 0.20 0.37 023
84 12 7 0.63 0.33 0.37 0.23
85 13 6 0.63 0.47 037 0.23
86 12 8 0.67 0.27 033 0.22
87 11 6 0.57 0.33 043 0.25
88 9 5 0.47 0.27 0.53 0.25
89 12 4 0.53 0.53 0.47 0.25
90 10 4 0.47 0.40 0.53 0.25

57 990 564 51.80 28.40 3" pq=21.26
e 11.00 6.27 0.58 0.32
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msianazaannlusunsn Windows Media Encoder

X walasunsy Windows Media Encoder

AZ Untitled < Windows Media Encodets: -|0] x|

File  Help

Alcs(e| > | =] e dm @

— Create a new configuration using

Cancel |
% " QuickStart

You specify options for input, ﬂ

T . ‘ transcoding, and output. For

!!l " Template with 170 options advanced users.
-

%‘ {% ‘Custom settings

HHYY

L |
\ </

Ready

2. NAABA Custom settings HAINA OK

= Create a new configuration using:

! @:7 . QuickStart

!!H " “Template with 170 options -advanced users.’




3 Lﬁ’f)ﬂ Live source Lia¥nNA Next

Windows Media Encoder

INPUT SETTINGS (D4

<Back Nest >.

Cancel

Help

4. /hengUnsalfideams Capture 114719 Next

+

v :Vldejbi[:épluj!‘

S

= Default [. Winnov Viideum %

¢ Custom IWnndv Videum "

I~ Script Commands (URLS; etc.).

Windows Media Encoder E3

Cancel

< Back

Next>

Help
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5. nAKAON Use single bit rate video 1A9nA Next

Windows Media Encoder

Ja

INPUT SETTINGS?

CONFIGURE STREA

Would you like to create multiple bit rate content?

" Use multiple bit rate video

Multiple bit rate (MBR) video encodes multiple target
bandwidths into a single ASF stream or file. Multiple video
bands are encoded. This provides for the best client
experience in a variable bandwidth environment. MBR
encoding has higher CPU requirements.

@ iUse single bit rate video

Single bit rate video encodes one video band per ASF stream
or file..Best suited for delivering ASF content in LAN
environments or when hosting ASF content on an HTTP
server without Windows Media Seivices.

<§éck ' ﬂext)b Cancel : Help

6. lﬁﬂﬂﬂlum%m Network Bandwidth ﬁﬁ'@qmm’c’hnﬂ Next

Windows Media Encodes ! B3

Ja)

=
E
@
5
z

4
2
=
:
EE
ud
=
2
o
™
=
8

e E]

Which network bandwidth would you like to use?
€7 Intemet 14.4 (10 kbps actual)
€ Intemet 28.8 (22 kbps actual)
" Inteinet 56 Modem (37 kbps actuial). -

3 (5' ii_igl'i.Spé”?’d .lr'ite
- Qus;ﬁrr; (bps)

NOTE: Video, if selected, will consume at least half of the
bandwidth and is.not-available at rates below 19 kbps.

< Back Next> Cancel Help .
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Windows Media Encoder

Which codec and format for compressing audio and video would

you like to use?

w —Audio
€X 2 Codec:
s |
z é Format: I 16 kbps, 16 kHz, mono %
E |
"S‘ u ~ Video
42 Codec: |Microsoft MPEG-4 VKI Codec V3 |
= &
8 Advanced l
< Back Next > Cancel: Help

8. NALABN To both AINA Next

Windows Media Encoder : B3

Where do you want the data sent?

ér
(2]
w
[
=
S
™
=
o
o

- ToWindows Media Server(s) over a network

"'To a local ASF:file:

£ {Toboth

< Back

ﬂext >

Cancel.

Help -
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9. 1ADNANYUTNTAAAD 11AINA Next

Windows Media Encoder '

Which connection method would you like to use?

% Allow Remote Server(s) to connect via fixed port.

"2 ¥ MSBD on port; 17007 Query
g g g ‘ ¥ HTTP on port: IBU Query
HIHE e
;:__:‘ e = " Initiate connection to a Windows Media Station Manager.
213 i
= % = (1 Station f'.'1.ar:ager:l

3 1,

Stieam alias: lﬁ.!iae]

< Back Next > Cancel I Help

A o '3 A o v ay o o 4
10. NA Browse tN3NINITININUA D uazmtmm‘nﬁmm'ii)ﬂmn"lﬂa

Windows Media Encoder v o x|

s

= What fle do you want {6 Use for the local ASF fils?

2+ File name:... -

0 I_minutes : "’I ‘

W Butomatic Indesing (enables ff and rewind)

< Back Finish: Cancel Help




Windows Media Encoder

What file do you want to use for the local ASF file?

File name:

IC:\M v Documentstest01. asf

! Would you like to limit the size of this file?

INPUT SETTINGS”

™ Maximum Size (KB): 0

I Mairum Duration:

minutes ¥

2

V' Automatic Indexing (enables ff and rewind)

4 ° o 4 o VoA @ [~ 4 3 [
11. ieimsmvuadouazimuindosnssanu 1audd na Finish N0UMIAIA
E3

< Back

Finish - Cancel Help
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File = Encode Vlew Help

r Summary Statlstm

Off Air

—Summary Settings

Video Codec: MS-MPEG4 V3

Video Source: Winnov Videum
Output File: testO1. asf

Configuration: Custom

AAu'di.o Codec: Windows Media Audio V2
Audio Source: " Crystal WDM Audio
Audio/Input:- Line In

— Connection Information

Stream reference:

msbd://PC022:7007 or.
http://PC022:80

Ready
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