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PHANARA CHAROENYOS : THE COMPARATIVE STUDY OF LEARNING
ACHIEVEMENT BETWEEN ORDINARY AND OVERLAY TRANSPARENCY IN ERGONOMICS
OF FIRST YEAR STUDENTS IN THE INDUSTRIAL PRODUCT DESIGN PROGRAM,

FACULTY OF INDUSTRIAL TECHNOLOGY, RAJABHAT INSTITUTE PHRANAKHON.

THESIS ADVISORS : NARONG SURINWONG, M.Sc. (MEDICAL ARTS & COMMUNICATIONS).,
SAPHA LIMPHANICHAKARN,MD.,CERT IN ARTS AS APPLIED TO MEDICINE

(JOHN HOPKINS).,NUCHAREE PUTRASRENIM.Sc. (MEDICAL ARTS & COMMUNICATIONS).,
VONNEE SAHASOMCHOKE, M.ED. (ART EDUCATION) p.106 ISBN 974-664-584-6.

This study was experimental research aimed to compare the learning achievement
Of students learning Ergonomics by using ordinary and overlay transparency programs. The sample
Group was randomly selected from first year students in the Industrial Product Design program in the
Faculty of Industrial Technology, Rajabhat Institute Phranakhon in the academic year 1999. They
were divided into two groups of thirty students by simple random sampling.

The research instruments were an ordinary transparency program, and overlay
transparency program and an achievement test on “The Skeleton System” developed by the researcher.
Data were analyzed by using arithmetic means and standard diviation. A T-test was used for testing
significant difference.

The results of this study revealed that the learning achievement by using ordinary and
overlay transparency programs were significantly different at the 0.05 level.
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2. N3LYNIZYN (Appendicular skeleton bone)
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1.1 N5¢gnN Inan (Cranium bone),Skull
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1.2 n3zgn¥TI (Face bone)

- Nasal bone nILgNFUIYN

- Zygomatic bone N7 z@ﬂnumtﬁ’u

- Maxilla ASZYNUINGT INTUY
- Mandible N32QNYINGT INTAN
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1.4 nizﬂniﬂufgu (Hyoid bone)
1.5 N32@NA1A72 (Trunk bone)
- N5EGNTUBN (Sternum)
- N32gnATA3e (Ribs)
- N72gNTUNA (Vertebral column)
fl. Crevical vertebrae
9. Thoracic vertebrae
f. Lumbar vertebrae
4. Sacral vertebrae

9. Coccyx vertebrae
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2.2 A5ERNITYNAIUNN (Lower Extremity)
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First Thoraclc

th
12 Thoraclc

Atlas
P Mandible

M. Axis

{lng
7
12

26

Mm@l /67

= First Lumbar

o
AN

12

33



HIUN liﬁﬂgtlﬂ MANUIN Y /68

B 7 )
- Goruical wriebres —

. 6
\— Lumbar\ertebroe —1

MW 12 ulEuveansgaiundsumuasa i

1. NIzgnTUNTITIUAG (Cervical vertebra)
Fudnfidnnhduiy (enenCoceyx) idnuazilannhnszgndundsdndu Ao
¢iiz1lUs1nQoguSIa: Transverse process (38A7 Transverse foramen iniuiilun e
duidon
nszqndumsud 1 Hguindreacunau §9891 Attas il spinous process Fauunves
Atlas ﬁﬁ”us‘%uugﬂ"hi 2 # dmivldszneudiudede mnhiidunefsusmpungiuftue

Talmedrudne



o a [¥] d,
Taudiainmds aminsdeuiiaa MBI /69

Atlas

A 13 NIrgnEUNAIEIUABEUN 1 Adas Hazeul 2 Axis

o o v A ] . o g 4
nszandurdsdiunedufl 2 Sondn Axis 92l body tan ualidautu Tudewu welilaow
Tugeawihvenszqn Atlas
ar Q) ar d 1 Q) Q o g
nszgadundsdIunedufl 7 9wl spinous process s1INIINTTYATUNAIAIUADSUDY
ansand ladanunaiiuae
[y e 1 . a ' o o o
2. IzgnAUNAsEIUEN (Thoracic vertebra) Hviiathunaiazaey qlngiiuadidy
1 Qs o L. 1] AQ 1 [ 1
MNUUALEN nszgndunas 8 Suvuesfiudiuniadefiy Ribs 2 §
14 ]
3. NIYQNEUNAIAINGI (Lumbar vertebra) nIzgndunasamilvnalvgiga dau
b 4
Y99 Spine (FUYDINTZYNFUNAY) vzdulizi/Srendroun
(74 (Y S | a o ’ = t '
4. mzgndundsavazinaviedanau (Sacrum) Wunsegnydanumaey egszni

Hip bone (pelvis) i foramen 4 §) 8g5zn 19U TAYUAINET 3 AOUMIAMIUNGR



NI 10IYUA MIARUIN Y /70

Coccyx

AT 14 p3QAITINTIUIBZATZGAUNY

5. nizgaduniesdaufuny (Coceyx) Hunszgnylauumien 1szneudas Vertebrae

3 Susdafuiiudann/argaves vertebral column Anegiitla1eves sacrum
Vertebral column finmuemuandtsiueen limunrge-dwewdozyana anuen
TaomeluSomju-am szemuszu 28 fin @edhg Segenrgamnueivesnssgndumndan:

H d &
#uas Spine If9as aAnwsnAduasnw i



(Y} [ d
tadiaingds amInmduuiaa M) /71

NSEUASY

nstAsaIuAs
nstAsdIuan

A15TAAIURAS MsANA2

==

wisuifisuanuaiznssgnaunas
TAslawmfiaunuseasezasienan

At 15 dulfswesnszgaidumis
Vertebral column 9gfiaau 1 4 us
- 2w 1Ra# Thoracic uae sacrum Usngiileusnifia
- TR cervical szilsmgiilodssnaufoudl 3 wazesRannide o Weu
@Sty
- d2uTAsi Lumbar curve slsnguileifiniSudiu
msiisidn Ifeianuaiiitelss Tonllums@uuoznse Tanszdaudiuspringusane
dufigae
munfiew Inaveansegndiumads (Movement of vertebral column)
- m31fe 1ddanidth AudaSenda Flexion
- 5 TAe TandanTeusuda 1dands Sundn Extension
- M359v9d2 11/A 11419 Sond1 Lateral Flexion

- msnyuiinda 1111 iSon 31 Rotation



WITUN lﬂ?ﬁgﬂﬂ MANUIN ¥ /72

d' A! o -4
MAN 16 ua'mmsmaeu"lmwmnszqnauma

N3ZgANTIION (Thorax)
= A v =) A 1 ' Y s '
oniigiivilouguniensiu (Cone-Shaped) Aiodauvuuay dauaenin dundwnnh
dhanth e19028i515 q ludnenlidnuaznauniglvg iiesnindivglduvuann
nseneztszneuday
[ 4
1. Sternum & 1 ¥u

14
2. Ribs 1 24 BU



tiudinInands s inmdvuiion maL@viiviand) 73

STERNUM
CARTILAGE

True ribs

- False ribs
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MIMAIAMMTEIU (Reliability) vesmuumansuianadugns  Taeldgas

a o o
qaei-3niadu gash 20 (KR-20)

it = K I-qu
K-1 s’

e m = mamiFeiuveLunATeY
K = Suoudevesuuunaney
P = Faduvesdiiaeugn
s = mmuﬂsﬂﬂwmﬂzuuué'n’l'1aﬂuﬁ"‘»muﬂ

=3 o/ (74 A( [}
mans e ideynvesuunareuianadugninin TulsunsuduTegl spss.

Difficulty Value (P) :

- Upper Value = 0.733

-  Lower Value = 0.133

- Average Value = 0.446
Discrimination Index (R)

- Upper Index = 1.000

- Lower Index = -0.625

Reliability by KR-20 = 0.778
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MTNUTAIAINNNGINNEY (p) MIIHIIVNUUN (r) VBNUVUNATDUININEINALYING

Feasyuulasanszgn

Jo P r

1 0.53 0.12
2 0.33 0.75
3 0.33 0.75
4 0.46 1.00
5 0.46 0.25
6 0.20 0.25
7 0.36 0.62
8 0.73 0.25
9 0.73 0.50
10 0.40 0.25
11 0.40 0.50
12 0.46 0.75
13 0.33 1.00
14 0.60 0.50
15 0.40 0.25
16 0.46 0.37
17 0.20 0.25
18 0.53 0.25
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L) P r

19 0.43 0.62
20 0.53 0.12
21 0.70 0.37
22 0.26 0.25
23 0.53 0.25
24 0.66 0.37
25 0.46 0.75
26 0.73 - 0.25
27 0.46 0.87
28 0.73 0.50
29 0.40 0.25
30 0.40 0.50
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2 22 21
3 15 18
4 16 18
5 16 18
6 22 23
7 9 17
8 16 17
9 17 21
10 22 23
11 17 20
12 19 18
13 21 20
14 13 20
15 18 18
16 19 24
17 16 27
18 20 22
19 18 19
20 11 23
21 9 13
22 11 - 16
23 24 14
24 18 16
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