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ABSTRACT

The purpose of this study was to investigate the effectiveness of the lesson on the Practice
of Direct Current Circuit using Electronics Workbench Analog Module, Version 2.0a. The
studied were to 1) to compare the learning achievement between the Practice of Direct Current
Circuit using Electronics Workbench Analog Module and the regular instruction and 2)
investigate the students’ satisfaction towards the lesson on the Practice of Direct Current Circuit
using Electronics Workbench Analog Module.

The study was carried out as follows:

First, the lesson was tested to investigate its effectiveness with the 10 first-year Diploma
students of Electrical Power at Udonthani Technical College, academic year 2000. Then, the
lesson was tested to compare the learning achievement with the 40 first-year Diploma students of
Electrical Power at Udonthani Technical College, academic year 2000. This group of students
was divided into two groups of 20. The first one was instructed by using the Electronics Workbench
Analog Module and the latter using the regular lesson. The achievement tests were analyzed by
using t-test.

The findings of this study were as follows:

1. The lesson on Practice of Direct Current Circuit using the Electronics Workbench
Analog Module has an effectiveness as the desired standard;

2. The leaming achievement of the lesson using the Electronics Workbench Analog
Module was higher than that of the regular lesson at the significance of 0.05;

3. The students’ satisfaction towards the lesson instructed by using tile Electronics

Workbench Analog Module was at a higher level.
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1 1 1 1 1 1 5 1
2 1 1 1 1 1 5 1
3 1 1 1 1 1 5 1
4 1 1 1 1 1 5 1
5 1 1 1 0 1 4 0.8
6 1 1 1 1 1 5 1
7 1 1 1 1 1 5 1
8 1 1 1 1 1 5 1
9 1 1 1 1 1 5 1
10 1 1 1 1 1 5 1
11 1 1 1 0 1 4 0.8
12 1 1 1 0 0 3 0.6
13 1 1 0 1 1 4 0.8
14 1 1 1 1 1 5 1
15 1 1 1 1 1 5 1
16 1 1 1 1 0 4 0.8
17 1 1 1 = 0 4 0.8
18 1 1 0 1 1 4 0.8
19 1 1 ] 1 1 5 1
20 1 1 1 0 1 4 0.8
21 1 1 1 1 1 5 ]
22 1 1 1 0 0 3 0.6
23 1 1 1 1 1 5 1
24 1 1 1 1 1 5 1




MINT 6.2 (7D)

81

ANUAAIU
HUUNATOY " — o
) 4 ANsane 571 ANy
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25 1 ] 1 1 ] 5 1
26 ] 1 1 1 1 5 1
27 1 1 1 1 1 5 1
28 1 1 1 1 0 4 0.8
29 1 1 1 1 1 5 1
30 1 1 1 1 1 5 1
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foaovi P r q P-q
1 0.48 0.45 0.53 0.25
2 0.50 0.40 0.50 0.25
3 045 0.40 0.55 0.25
4 0.63 0.25 0.38 0.23
5 0.65 0.30 035 0.23
6 0.43 0.35 0.58 0.24
7 0.30 0.50 0.70 0.21
8 0.60 0.60 0.40 0.24
9 0.68 0.35 0.33 0.22

10 0.68 0.65 0.33 0.22
11 0.70 0.30 0.30 0.21
12 0.63 0.65 0.38 0.23
13 0.55 0.75 0.45 0.25
14 0.68 0.45 0.33 0.22
15 0.75 0.50 0.25 0.19
16 0.63 0.25 0.38 0.23
17 0.48 0.25 0.53 0.25
18 0.63 0.65 0.38 0.23
19 0.63 0.35 0.38 0.23
20 0.60 0.40 0.40 0.24
21 0.55 0.30 0.45 0.25
p2) 0.53 0.25 0.48 0.25
23 0.43 0.25 0.58 0.24
24 0.70 0.60 0.30 021
25 0.65 0.70 0.35 0.23
26 0.68 0.65 0.33 0.22
27 0.68 0.45 0.33 0.22
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9 a
vBIUN

P r q pq
28 0.65 0.60 0.35 0.23
29 0.75 0.50 0.25 0.19
30 0.58 0.80 0.43 0.24

57 17.80 13.90 12.20 - 6.91
Ay 0.59 0.46 0.41 023
K=30 >pq =691 S, =49.66 r,=0.89
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1. Foies r '
1.1 Hdnwaizsmonsesaulddnm 4 0.25 A
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1.3 UBATLMWHILBINITNATDA 4.2 0.10 - @
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39 4.1 0.21 a
2. Saguszaan
2.1 gndeanumdnmsliouinguszasnis 4.2 0.35 0]
NOANI T
2.2 nsalfifuaz Jawald 438 0.10 Aun
2.3 Bousinanmd inve fivgl8sumnms 42 0.35 A
NATDY
59U 4.4 0.27 0
3. ginsainsnanes
3.1 venwilavosgunyei laasudou 4.8 0.10 Aun
3.2 WalemalddSoutaunaaunselu | 44 0.25 @
mudenldinfeaiio gunsal
59 4.6 0.18 Aun
4 2995NATDY
4.1 MNNDIFAY 4.4 0.40 a
4.2 Foydnueigndesmuinasgiu 4.8 0.10 aun
43 aeandesfuriiom 42 0.10 @
4.4 JYupuhigaensdszneuiees 4.2 0.10 f
59U 4.4 0.18 @
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Foefitseidiu X S TTAUAUMN |
Susumsnaass
5.1 Soyafilginmdan 4.4 0.15 @
5.2 UBNTUABLMSNARBINIAF Y 4.4 0.15 A
wduse
5.3 SoyaiilfaansoialaTavase 4.4 0.15 - @
5.4 Sdeyafigawlfifauifalumsiay 4.6 0.15 aun
5 4.5 0.15 Aun
msntudfindoya
6.1 99719 Fydnyel tazuuInveanILia 4.6 0.15 Aun
6.2 aoandoafuiduunsnaasy 4.6 0.15 AN
6.3 mufudoyadzaindensingizd uaz 4.6 0.15 AN
wilawa
59 4.6 0.15 AuIn
m3esanun 4.4 0.19 )
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AZLUUITNINNITNANDY

audi Tunaaesd (Azunuii) neAHTRImANY
30 AZUUYU
1 (10) 2 (10) 3(10)
1 10 10 9 28 -
2 10 9 9 27
3 8 8 24
4 10 10 29
5 9 8 9 25
6 9 7 7 2
7 8 10 g 26
8 7 9 3 22
9 8 9 7 23
10 7 10 10 27
52 86 90 84 253
Wiy 8.6 9 8.4 25.3
mAvdouas 86.00 90.00 84.00 84.33
maviovaziianua E, =86.67 E,=84.33
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MINN 6.6 LAAINZUUUT IATINNISNATOUABUNITNAADY TTHINNTNATDULAL
MAININATDY INBMIHATUNENRMISIUYDINGUNARDIRT UUAY
UNISoU 1599 MINAneees IWvhnaszuanssnaeulas1dldsunsy

s Qg =y < .«
alannsalindiesaiuud

, ATUHUTETHINMINARBY y
. ATHUUNDUNIINATDY ; AZUNUNAINITNATDY
auR Tunaaef (AiuuAY)
30 AZIUY 30 AZUUY
1(10) 2(10) 3 (10) -
1 14 9 8 9 26
2 12 10 8 9 27
3 11 8 7 9 26
4 10 8 9 8 24
5 14 9 10 9 28
6 9 8 8 10 27
7 11 10 9 10 28
8 12 10 7 9 25
9 11 9 7 8 24
10 10 9 8 7 25
11 9 9 8 8 24
12 11 8 9 8 26
13 15 8 9 10 26
14 12 7 9 9 20
15 13 10 10 9 27
16 16 9 9 9 27
17 11 8 10 8 25
18 12 9 10 9 28
19 11 9 8 10 26
" 20 15 8 9 9 24
59U 239 175 172 177 513
sPTanue 239 524 513
Ay 11.95 262 25.65
mavdosaziumiou E,=87.33 E,=85.50
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Aun lunaosan (AzuuuGY)
30 AU 30 AZUUY
1(10) | 2(10) | 3(10)
1 11 9 8 8 25
2 9 10 10 9 28
3 9 8 8 6 20
4 15 6 8 6 19
5 10 8 9 9 24
6 9 9 8 8 24
7 12 9 8 9 25
8 11 10 10 9 28
9 16 8 9 9 24
10 12 6 7 8 20
11 11 7 7 9 21
12 13 8 9 9 24
13 15 10 9 9 26
14 12 10 10 9 27
15 10 10 10 10 28
16 13 6 8 8 24
17 14 8 9 9 26
18 11 8 8 8 24
19 10 6 7 8 22
20 11 6 7 8 22
59U 234 162 | 169 | 168 481
sauvanun 234 499 481
e 11.7 24.95 24.05
miutevazieunizon E,=83.17 E,=80.17
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(¥o7) auit1 | aufi2 | aufis | aufia | auiis

1 1 1 1 1 1 5 1
2 1 1 1 1 1 5 1
3 1 1 1 1 1 5 1
4 1 1 1 1 0 4 0.8
5 1 1 1 1 0 4 0.8
6 1 1 1 1 1 5 1
7 1 1 1 1 0 4 0.8
8 1 1 1 1 1 5 1
9 1 1 1 1 0 4 0.8
10 1 1 1 1 1 5 1
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2930NANM
Yinfinun Boafisziiiu ATUUY
it | 1| 213|456 78|09 |1w0]| sw
1 4 4 4 4 5 4 5 4 4 4 42
2 30 3| 4| 4| 4|33 ]| 4| 4]3 35
3 3| 3 (34| 3| 4] 3| 3] 4]|3 33
4 5 1 s | 5| 53|55 1]5]4]3 45
5 s | 415|555 |5 1|3]3]S5 45
6 4 | 4 | 313 |3 ]| 4|33 ]| 4|4 35
7 s | 415 145|415 51] 5|4 46
sA/s T T2 f 33T H] 4\N\ 4 47
9 511 5 _|-BRL-b G d ek 3~ [Fa~] 4 \Y% 47
10 b | MRS W S5€ DN BN LS | § 50
X 44 | 42 | 44 | 44 | 41 | 44 | 44 | 42 | 41 | 39 425
X 200 | 182 | 200 | 198 | 175 | 198 | 202 | 184 | 171 | 157 1867
X 44 | 42 | 44 | 44 | 41 | 44 | 44 | 42 | 41 | 39
§S,.,=2.85 | 88,3245 | §S,,=6075 | SS_ =2545 | MS,=3.61 | MS_ =031 | r =091
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aufi 1 | 23|45 |6 | 7|8 ]| 91|10 59U
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2 4 5 4 5 5 4 3 4 4 5 43
3 s | 3| 3| 4| 4)a]3|3]|4a]3 36
4 s | s |1 4| 4|3 4|55 ]|5s5]|s 45
5 5 {35 | 45|43 |31|3]:3 38
6 5 1 31 3| 4|3 4|21]41)4]a4 36
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8 5 WA T2 L5 riel oo\ Wa~31"7 |\3 42
9 4y 5 154040\ A4 /188 \ I/ ANEING ™4 40
10 4 || oot A WAy 196, (N2 PRI P oS 46
11 3 1| =4 P Bt )5 \\C 513 B 47
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X 93 | 83 | 84 | 8 | 85 | 80 | 83 | 87 | 90 | 88 868
X 4.65 | 4.15 | 420 | 430 | 4.25 | 445 | 4.15 | 435 | 450 | 440 | 434




92

dy 1 dl Y o U ¥ d‘ = 1 5 1 Y o v 6 v ¥
wnanstluenasianulidmsunisidnuienisfinewingu leugrsbnhlulgsslovimunisin

[ o 5 Qy a gj L% af Yo dy k4 ¥ a < 1 gj Adld o ¥
immiaﬂ,mmau dnnautlinaulasilon LLGSG]EN@’]\‘IENOQL‘R]'WGUENL@ﬂﬁ?iﬂﬂﬂiﬂ%ﬂﬂ’]ﬁuqiﬂiﬂj



93

- T 4
397 U 1
o 2 AU
2393 ivh 1 2995 ULANTINU
3
' 1589 ,
NINARRIN 1 T UHUN 1
299513 uN Bl Han (No - Load)

3/ <1

[ 4 ~t
moilseasn : HITUUANUTININ

1w Y ] v o (7= 3
1. aedadumululessutiasesun it lvaald

2. 3o uazsumusy dhanaseuanudumululsesudus iu

71y lvanld

@
ﬂﬂﬂﬁﬂlﬂ'ﬁ‘l’lﬂﬁﬂﬂ

1. AoUNUROS IBM PC wioiauim
- fimiuaud) Conventional memory 13id1n21 500 kbyte
- §T1s1n5Y Electronics Workbench ag’iu 8‘15’ AR f{/aﬂ’ ﬁ 1.44 MB

- 31 Mouse Uazi30n Driver 1Auda
g o ° @ o J 1 v =1
24 Lﬂ?ﬂs‘lﬂ']ﬂ’)ﬂlﬁ'lﬂi'ﬂﬂ']ﬁ’)ﬁlflﬂi'H’lﬂ'lﬂ'N 9 “1500107'}]@153

RE
~ v,
R [—9 El"“

s 11




94

I wUIN 1
o 200
2395lvivh 1 130UV UITINY
3
, 1504 ,
=4 t =4 .
MINaanen 1 o s HHUN 2
29050V UN 11NIHan (No - Load)

13
DAVTUNITNRADY

. Apnesmwgn 1.1 lasldanudumu R, =200 2 uaz R, =100 £2

159 D.C. Power Supply W 1dus sl V,=12V

1 I o o o =)
. aeTaaviamed Mase Saussdu v, udaniuiinmnewldaslums

NaMsNAaoen 1.1

° ' Y] 1 Y] Voo b Y

Annusussuanasey R, tuiindinisuaaldaslums
e ¥

Hamsnaneen 1.1 lagldgas

VTRZ

Y M=/Be s
(R +R,)

wWasuddunu R, itlu 200, 300, 400 ag 500 €2 MUAIAY
y 9
MINSNARBITIAUATD 2 - 4

ajUramsnanes

. MULUNATBUTZHINNTINADDY

HANIINAQTB

a5t uRnEanIsnAaeIn 1.1

R,=20092, v,=12V

R,(€2) 100 200 300 400 500

Ve (V)

nia'ld

Ve (V)

TR eI




95

B1' HyeN 1
. 2 MY
2393l 1 290 UUAWTINY
3
. 1594 ,
=i v =4 M
P1INADBIT 1 UHWA 3

299s5uuassuN 1 Inan (No - Load)

d31Unan1snaang




96

- A
91 HuEN 1
. 2
1309 th 1 290U IAU
3
' 15049 ,
] T = .
MINAABIN 2 v o de uHUN 1
23050 ITUNNInan (No - Load)

[% 14
3R89 ﬂ g3 :

1.

2
3.
4

5.

=~

9 =}
AITUUUANIUTINIETD

aodadtumulueesussuseauni Ivaala

S wazsnuauseu Ithanaseuanudmululesid

LoNHaYBILsITY tazanud I luesutwsunii Tnaald

. @ounswl v = £ ®) Wediusm R, 14

aSuens v, = £ R) Weliu R 14

U4
9Un3giMInAaey

1.

2.

AoNRNMBS IBM PC M3aifiuumm

- fiMUUA NI Conventional memory Tsifiina1 500 kbyte
A ) ' S a o

- 1T1J5un5Y Electronics Workbench g lugsaaan/adan 1.44 MB
=~ = R Y Y

- 31 Mouse 1021380 Driver 13udn

4 o o @ o (AR, ' (=
wipsRIud IR ILINgAIMIMIAN 9 TABENIIAG)

f
[l
2

R

o
4@—

<




97

- . 4
I I 1
v 2 AU
201Mth 1 2305UUIUTINU
3
, 1509 ,
MINARDIN 2 ' e e UHUAN 2
23051 INUNN AR (No - Load)

¥y
A19UTUMINARDS

1. aenesawgiii 2.1 Taslddadumu g, = 100 Q R, = 500 Q
way R, = 100 &2
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