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Research Title :  The Development of Computer-assisted Instruction Program on Volume
by Triple Integral

Researchers : Asst. Prof. Wanna Chaiwino

Organization : Rajamangala University of Technology Krungthep

Academic Year :  B.C. 2009

Abstract

The purposes of this research were : (1) to develop computer-assisted instruction on volume
by triple Integral in order to have effectiveness criterion 80/80  (2) to study the learning achievement of
students from using computer-assisted instruction on volume by triple Integral and (3) to find the
satisfaction of students from using computer-assisted instruction on volume by triple Integral. The sample
of the study comprised 30 junior students from the 15" section of the students who were studied in Calculus
2 for engineers during the second semester of academic year 2009 , Faculty of Engineering , Rajamangala
University Technology Krungthep. The research instrument utilized in this study were computer-assisted
instruction on volume by triple Integral , examination-paper and questionnaires on the students’ satisfaction
concerning computer-assisted instruction on volume by triple Integral. The one group pretest-posttest design
was used in this study. The data was collected from the developed and improved computer- assisted

instruction on volume by triple Integral in three steps ; individual, small group and field testing. The formula

E,/E, was used to test the efficiency of computer-assisted instruction . The percentage , arithmetic mean ,
standard deviation and t-test for dependent sample were used for data analysis.

The results from this research were as follows : (1) the efficiency of computer-assisted instruction
on volume by triple Integral : revising for rectangular coordinate system ,revising for graph in two and three
dimensions, revising for Integral , double integrals and triple integrals and finding the volume by triple
integral in rectangular coordinate system were 84.23/82.33 , 83.48/81.33 , 81.89/81.22 and 80.95/80.22
respectively which were corresponding with the criterion 80/80 (2) the learning achievement of students
after study the lesson from computer-assisted instruction on volume by triple Integral was better than before
study the lesson with statistical significant at 0.01 and (3) the students’ satisfaction on studying by using
computer-assisted instruction on volume by triple Integral as “good” and for each revising topic as “good” ;
i.e. using explicit language and easy to understand, well-content leads to understand the volume , examination

paper for preparatory examination and the students’ satisfaction as “very good” in the interesting model.

Keywords : Computer-assisted instruction , Volume , Triple Integral
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nouiduiufienTlos (Connectionism Theory) ¥84 To5ulAf (Thomdike) 1inininenymensiuli
o ¢ ¢ _a v A a ag ¢ o a _ad 2
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Ed
(Law of Learning) fail
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o ad o o 9 o Y ad °
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1@3UU59 (reinforcement)  wazFondalaqildsuniug FuaSunss (reinforcer) uumeiinzdi ex'ls
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2. NITVIUMIIUUIUASNIBENMTIIBU

2.1 ANHUWINBYBINNHEMIITEY

vinbznisouineglunguuesinuenadnms  ug (Blue. 1981 8151y 159 Fuala

v
v a

unzhaie. 2542: 11) wenninfidalidliuuafafoany aawmune  uazessiseneuvesinuznisiSou
y
Pwarwvig faednawuuafa fail
211 Vin¥zmsGeumaunavesd 1
#1n0 (Devine. 1987: 10) 181 RmmnevesinuzmsSousminuzasSou
- - o & ° o
wnels  anuasavesdien unsswsadeya  matiudindeya maienudhles  msh
uazmainauedoya
2.1.2  VinyzmsiGeumuumifavesieany
20010% (Wallace. 1980 8191u59 Sunala uazame 2542: 11) '1&%a
1
aasenewinuzmsiSou  uazlddaduthuuifndadmiminou'ld 6w wade'luil
1) MsdassuumsAnudisaues wu smiesnauiienseumisde
maihmsthu uazmsfinnfushdasauies
o o - U o - o .
2) vinuzmseatiudin 1w mssaludfinmszdifgeinmsen uaznsie

y
VITOW FWNINTVOWANNAMITUNN
v
3) mswesniilsziiniam wdszneudrsnmsasiioiuneunise
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mamsoudneuMsaey tazmatiamsydedey Wudu

213  VinuzmsSaumunnfaveaesu

1983 uaz Isd (Irvin and Rose. 1995) TAMTosuninuzmsSoun vinue
nsSoudiummeusovesdFoulunsSoulu 3 ngu 1dud

1) ngusausaudeya (Extract information) lAuA Winwzmsew msile

2) ngunsadszuladeyn (Organization information) 1AUA Ynuzmsea
Tuitn asadrauwuiauafa

3) nqueiedenidiilsnnauds  Weuaashiimamuazawsoh
n'nui"lﬂﬂiane'x"lé’lunawiau1 (Demonstrate understanding and application of that knowledge)

18un vinugmsaeudin msvuuunaTeu

vnuuIfaves Alnl Jeainy uazeedu MinwznunSeudunrmaunsavesdFouluns
UERMIANEAIEAMIEY  SInundsamiiivarnats daovinuz 3 agu 1dun
« o o 9 - " e ' o o o 2
nquii 1 vinuznisSudeya (receptive) AR Vinuzmsew  vinwzmisile vinuemistudin
doyn Hludu
v oa o ' , ' e - ¢ @ o o
nquit2  Ninugns lasases (reflective) 1AUA Winuemsdinsed  Yinwemsduasiee
nuzmsvirnundile vinugnssr Wudu
NQUA 3 INBYMITUAAIBEN (expressive) TITUIANIZATZUIUMT  MINoDY Nnuzmsitou

. nugmniuauedunn vinvsmsiuuunaaey  Wudu

22 pszunsiseudiinys
e e i 4w 2o
nsvvunsSouinuziiunszuaunsehatiuiuney  uazdeidesluiifizioue
- o - - 3
nszvaumsisoudinuzmaiSou 2 uwafa 18ud
D wAavesiad -
W (Paul Fitis. 1962 83314 John P. De Cecco. 1968 : 284) Tduriansifou

i d
vinue it 3 aeu dail



»11 calfnms,

()
c!

aoufi 1 15 19layg (cognitive phase)
o o 4 o oa v - /o .
maiSowinuzlumeuil  nSoudeldilygnlunsiinseinue  uazuenldh
vnwzey IshdeuSou daeudssuenminSouldd mandiiinSoudesies 1514 uazuenliingou
¥ 4 v o dwr oy da &, w
Inszuoumsfigndes  uazmisnszihiii higndesiiiiaduisen lundazsinue
< o a ¥ <
aoufi 2 msvimgAnssulAgnAes (fixation phase)
- o ﬂv o o v 1aa o 3
maouinuzluneuil inSoussiniinuzougndes lillAawata  swrinSoun
o > v < aéﬂ o R o o o ' a "o
uziuldgnAemnnss  mdifduinusiidudeu  dnSeuaunsmivinyzdesquuvendeiuau
v
nsuldgnAeayniuneu
poun 3 M3 1Avd199ase (autonomous phase)
PR 4 o a o o £ . ¥
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¥
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2) wAAYes A 1Al (De Cecco)
- I3 - o - o v . P
f wala WBiaszdmsSoninusnmguimsSoud  wazagdihnisGoud
vinug Usznoudan 3 Meu'ly laud
i & .
2.1 ANUABIUBY (contiguity)
v a . < o 2
anwAeliies Muwde MsARTusEIeMse AR ITuMsAeUAURNTY
- o 4 o = A o da 4 AY a a2 o o
Weuwzndouaiu  Falinawmnufvatissfuszoznainaiu (timing) M3eMIEBadRUBINS
a v o Jd o o
iiRmam3el (proper order)  M3BASUsTAUALWUTFIAU uaziU (coordination)
anwAeiesvensisowinuziivannsdig 2 nanns 18un
nanmshi 1 M3iSuesdRufigndes (proper sequence)  5¥MTN S-R YBMARLYINYLERY LOZ
- e o o o o w M Y caYe a o o & W .
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P o 2 S b i 5 21
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A o 0 " o
Method) 3BRnABIiBIMNYINYZ (Whole Method) 15U msAnmmsImilissthu  Useneudan vinug
v ¥
a9 Gunnvnuenstu fawesnssuily viowzaadadh  dudu msRnuendiumsiineiay
finyzdeo udrlhinnswiuluiiqa  daumsiinsan agnszmialdnsuyminue  ud Wvmisimi
Mmwasuyninye waeINA1IITves F.J. McGuigan and MacCaslin (8191u De Cecco 1968 : 658)
' ) o 3 av o i o
nuhnsAndeiiemninuz ldradnimslinuen  waznsiSodmananunandweiy dean James
= ,
Naylor  (8131u De Cecco 1968 : 658) 1argilainwanisisoimawininuzlaflion hidudeu 14
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3 a ' ' o 3 Py A 5 « A e
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7. MINUNMY (Review)
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Welcome to the CAI-V3 Install program.

This program allows you to install CAI-V3 on your hard drive.

Itis strongly r that before p ing, you ensure that
no other Windows programs are running.

If you do nat wish to install CAl-V3, click ‘Exit' now, otherwise click

'Next' to continue.
a a4 4
aanfileaslusunsy

~ CAI-V3 Install Program

Directory
Choose an installation folder and click Next to continue.
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Choose en installation foider and click Next to continue.

CAI-V3's files will be instalied in the following directory:

r C:Program Files\CAI-V3 : | [Z]

- CAI-V3 Install

Confirmation
You are now ready to install CAI-V3.

zﬂ"v"l 4
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< CAlv3 Install Program

Installing
Installation in progress, please wait.

50 Install

~ CAI-V3 Install Program

End
Installation completed.
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< CAI-V3 Install Program E] - (X|

Clickteam Install Creator
Copyright a 19932001 Clickacam
g Men shgitepm.com

This inrtall prageam has

verriam uf Cliy Coeatar, 3 simple 3nd paneiul install maker.

Thiz semcen ducs nut sppesein inrtoll pragcamys erested with 3 regirtered verrion. You eam register snline an the Clickteam Web site.

Thank yau far uring Inrtall Cretee!
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famnNazdaAveIvINveuaANa 1T 1024 x 768 pixels lasadnunfEhd

aann Properties Aan Settings uaziaeu Screen resolution 117 1024 by 768
pixels ﬁdgﬂ 8uaz 9

Display Properties

| Themes | Desktop | Suemsjag /

A theme is a background plus a set of sounds, icons, and other elements
to help you personalize your computer with one click.

Active Window
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Yoit mamende | A Yot manunade | mMee
() D () (p) SWuN (r)

1 0.73 0.53 21 0.5 033
2 0.63 0.47 22 0.4 0.53
3 0.53 0.8 23 0.57 0.33
4 0.7 0.47 24 0.63 0.47
5 0.63 0.73 25 0.33 04
6 0.57 03 26 04 0.67
7 05 06 27 0.57 02
8 0.4 0.4 28 0.33 0.53
9 0.27 0.53 29 0.4 0.53
10 0.7 0.6 30 0.37 0.47
11 0.8 0.4

12 0.63 0.6

13 0.43 0.47

14 0.8 027

15 0.7 0.6

16 0.57 047

17 0.5 047

18 0.4 0.53

19 0.63 0.47

20 0.7 0.6

r, = fanudeluvewuunadey = 0.81
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AZUUUIN AZUUUIN AZUUUDIN AZUUUDIN
vinfinmn nuridnia wuunaaeY tinfinmn uuilniia uyunaaow
(40 AZUUY) | (40 AzuMw) @onzuu) | (40 ATUMY)
1 29 32 21 39 38
2 385 38 22 37 36
3 35 34 23 36.5 32
4 385 38 24 30 28
5 355 36 25 295 30
6 34 30 26 37.25 34
7 345 34 27 32 34
8 37 38 28 37 36
9 3725 36 29 38 38
10 335 30 30 385 38
11 28.5 30 ¥ x=1,010.75 Y y=988
12 35 32
13 28.75 28
14 29 26
15 31.25 30
16 27 32
17 305 32
18 38 36
19 29 30
20 26.25 22
E, %xmo = :;’(:;:Z()S)x 00 = 8423
E, - %Bl 2 O(;(Lio)xl 0 - 8233
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AZUUUIN AUUUIN ZUHUDIN AZUUUIN
infinn uunitlndia wuunAIey vindinmn wuritlnia nuunawey
(60 AZUMY) | (60 AZUML) 60 AZUMY) | (60 AzUUW)
1 45 40 21 56 56
2 55 56 22 50 52
3 46.25 46 23 42 38
4 59 58 24 51 46
5 53.5 56 25 52 48
6 43 42 26 52 50
7 47 46 27 50.25 50
8 52.5 52 28 50 56
9 52 54 29 55 52
10 50.25 48 30 53.5 50
1 48 44 >x=1,502.75 | Y y=1,464
12 49 48
13 51.5 50
14 52 50
15 49 46
16 46 46
17 46 44
18 55 56
19 40 36
20 51 48
E, = %XIOO - :’350(;(2;;“ - 8348
E, = %Byxxoo - (—;E%x - 8133
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(60 AZUUY) (60 ATUUY) (60 AZUUY) (60 AZUUY)
1 a1s 38 21 56.5 58
2 51 54 2 53 52
3 50 50 23 41 40
4 52 52 % 495 4
5 52 54 25 49 4
6 49 44 26 51 50
7 a5 ) 27 49 46
8 54 58 28 52.5 56
9 51 54 29 53 52
10 505 50 30 51 54
1" 445 46 Tx=1474 | Yy=1462
12 46 ”
13 49 50
14 51 52
15 48 48
16 46 43
17 47 46
18 555 56
19 39 38
20 49 2
E, ;;:xloo = (316;76;)’('00 = 81.89
E, = E—Byxloo = (3‘(‘)‘;6620)x100 = 812
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AZUUHDIN ALUUUNIN AZUUUIN AZUUUIN
Tinfinun uuiitlniia uuUNAaRY Vinfinn uusitlniia uuunATeY
(60 AZUUY) | (60 AZIUL) (60 AzUUY) | (60 AZIUY)
1 48 38 21 54 56
2 52 54 22 53 56
3 52 42 23 39.5 40
4 56 54 24 43 46
5 5425 54 25 47 46
6 33 36 26 49 46
7 46 46 27 485 52
8 55 58 28 54 54
9 54 56 29 50 52
10 49 48 30 51.5 54
11 46.5 44 Y x=1,45725 | Y y=1,444
12 45 44
13 53 50
14 53 54
15 41 42
16 45 46
17 44 42
18 57.5 56
19 36 38
20 425 40
E, = %:-xloo = '(‘3‘:)5;;;“00 = 8095
E, = %—By 100 = (;(’;;(4:0)x 00 = 80.22
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M3af 9-2  nadeusit (t-test)
o - AZUHHINUVUNATIU 3
UNANY = o~ D D
NDUIIIU (60) HaIeu (60)

1 18 54 36 1296
2 14 52 38 1444
3 12 52 40 1600
4 20 58 38 1444
5 18 52 34 1156
6 16 48 32 1024
7 20 60 40 1600
8 14 56 42 1764
9 14 48 34 1156
10 16 54 38 1444
11 12 48 36 1296
12 14 46 32 1024
13 16 50 34 1156
14 10 44 34 1156
15 18 54 36 1296
16 12 50 38 1444
17 18 56 38 1444
18 14 50 36 1296
19 10 46 36 1296
20 14 44 30 900
21 12 46 34 1156
22 14 42 28 784
23 14 50 36 1296
24 16 54 38 1444
25 10 44 34 1156
26 8 32 24 576
27 10 38 28 784
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AZUHUNUVUNATOL CUHUNUULNATDY
WA | dowduu60) | wiaSouo) | W0AMN | dowiSeu (60) | wdaEeu (60)
1 18 54 21 12 46
2 14 52 22 14 42
3 12 52 23 14 50
4 20 58 24 16 54
5 18 52 25 10 44
6 16 48 26 8 32
7 20 60 27 10 38
8 14 56 28 12 42
9 14 48 29 8 36
10 16 54 30 12 38
1 12 48 Y x=416 Y x=1,444
12 14 46 x=13.87 x=48.13
13 16 50 S.D.=3.28 $.D.=6.72
14 10 44
15 18 54
16 12 50
17 18 56
18 14 50
19 10 46
20 14 44
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NDOUITEU (60) HAUIEU (60)
28 12 42 30 900
29 8 36 28 784
30 12 38 26 676
> D=1,028 ¥ Dp?=35,792
- 2D
fNZ D*-(3'Dy?
N-1
1,028

’(30)(35, 792) - (1,028)>
30-1
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