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56920147: MAJOR: BIOLOGY EDUCATION; M.Sc. (BIOLOGY EDUCATION)
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MARIAM WATTHANARD: COMPARISON OF INQUIRY BASED LEARNING
WITH VEE DIAGRAM AND CONVENTIONAL APPROACH ON LEARNING
ACHIEVEMENT AND INTEGRATED SCIENCE PROCESS SKILL IN TOPIC OF NERVOUS
SYSTEM OF GRADE 10 STUDENTS. ADVISORY COMMITTEES: SUTIN KINGTONG,
Ph.D., CHADE SIRISAWAT, Ed.D. 199 P. 2016.

The purpose of this research was to compare grade 10 students’ learning
achievement and integrated science process skill using inquiry base learning with Vee
diagram to the conventional teaching. The participants were 83 grade 10 students who
enrolled in Science Math Ability program of Hatyaiwittayalai School under the Office of
Education Service Area 16 that divided in to two there were 42 of experimental group
taught by inquiry based learning with Vee diagram and 41 of control group taught by
conventional teaching about the topic of nervous system. The design of this research
was experimental design. The data were collected by using learning achievement test
and integrated science process skill test. The data were statistically analyzed by using

the ANCOVA (Analysis of Covariance) test.

The results showed that (1) learning achievement of the experimental group
was significantly higher than the control (p< .05). Within the categories of learning
achievement; comprehension, application, analysis, synthesis and evaluation of the
experimental group were significantly higher than the control (p< .05). Only the category
of knowledge was not significantly higher. (2) integrated science process skill of the
experimental group was significantly higher than the control (p< .05). Within the
categories of integrated science process skill; formulating hypotheses, defining
operation, identifying and controlling variables and experimenting of experimental
group were significantly higher than the control (p< .05). Only the categories of

interpreting data and conclusion was lower.
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(1) Sea anenome

(3) Flatworm

(2) Seastar

Radial
netve Brain
- ‘ Transverse
A (
7 \ Ni |
: ' Neura
Nerve—|\\ A ting
net Y :)-\‘v‘in
) T Echinoderm nervous

s

Ml

Cnidarians have radial
symmetry and diffuse
nervous systems
based on nerve nets.

(4) Squid

systems are simple,
perhaps because of
their radial symmetry.

Flatworms

(platyhelminths) have

bilateral symmetry and

show both centralization,

with a ladderlike central

nervous system, and

cephalization, with a brain
Lat the anterior end.

=7,

(5) Earthworm (6) Human

Brain and

Brain :
Optical Ventral spinal cord
ganglion nerve cord are the

Sepm .ental central
Brain ganglion ReRioUs

Stellate
ganglion

/>Mantle
nerves

Molluscan nervous systems
vary among groups, but
squids and octopuses (like
vertebrates) have well-
centralized nervous systems
dominated by a large brain.

| sytem

Annelid nervous systems
consist of a small brain and a
ventral nerve cord, with each

segmental ganglion largely Nerves of
responsible for sensory and peripheral
motor functions within the nervous
segment. sytem

¢=l| QI Aala a '
AN 7 2zuulsrannaasAaNTInTiagNg ]
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un: http://sites.sinauer.com/animalphys3e/boxex/AnPhys3e-BoxEx-15-01-0.jpg
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[ 3. Watgailss@n (nervous tissue) ]

1lsznaudiag nerve cell Y58 neuron WAL neuroglia ﬂﬁ‘t@'}ﬂLL‘V]?ﬂ'ﬂgi%WiN nerve

cell LAz nerve fiber Nalulaitiallsvan

= .
NN 8 nervous tissue

‘17{34'1: http://intranet.tdmu.edu.ua

3.1 wadUszam (neuron) Hiazeasradsenavudng cell body WAy cytoplasmic
process 3199 nerve fiber

3.1.1 anwouelasaaireaaalszam (Neuron) Usenausiay 4 daunane

Cell body
(receptive  (biosynthetic center
regions) and receptive region)

Node of Ranvier

- > . I
| S L . Axonal terminats
Axon hillack | Schwann cell ) - {secretory
(one inter- - — component)
Neurileama  node) f %
nal branches
ria)

(sheath of Termil
Schwann) (telodend

AN 9 AR2& N (neuron)

un: https://upload.wikimedia.org/wikipedia/commons


http://intranet.tdmu.edu.ua/
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1) The cell body: metabolic center of the neuron

'
e A

Cell membrane HAMANLRADHBYNNILAUBLINEINEAZAINITD
&ryrynouna i g (nerve conduction)

Nucleus

Cytoplasm; Nissl bodies, mitochondria, Golgi apparatus, lysosome,
centrosome, neurofibril (neurofilament and neurotubule)

2) Dendrites: U104 TARL Y@ MTRANH DAY LAYUANLILSNNANE)
wafilazam 1 11a4% dendrite 11NNNGN 1 83 wiihAiwes dendrite Ap N1stiNszua
szamiding cell body 18aimAALTEaN

3) Axon: e Tadlszanasenandn dendrite 100 wadlsram 1 1ad
7 axon e 1 Suwinths ntihfiaes axon nMsinszuatsramaanann cel body 184
wadiszamldusadiszamiiedlnd e

Axon HanmrlATIAE1961961931N dendrite Bnatinama Ailaaniszamiia
(nerve sheaths) l#uA

Neurilemmal sheath (fudautes cytoplasm 284 Schwann cell

Myelin sheath, 1138 sheath of Schwann ‘]J';Ttﬂﬂ‘].lfﬁ’m%umm cell membrane
9184 Schwann cell 7 V13817 axon

laan myelin dsznaudngaduaestismuuazlasiu (cholesterol, phospholipid)
i filuauauliin 19inssus sz e lianunsarnuld Hansdenssuatlszgamuy
n9xlnm Fanszuatsramazifiniu Bundiaandy Node of Ranvier sinlfinnsgansyua
UszamiFaEiauiues

Node of Ranvier {flusnusie plasma membrane 284 Schwann cells a3Amy
axolemma (The axolemma is the cell membrane surrounding an axon. It is responsible
for maintaining the membrane potential of the neuron)

Axon hillock: I£lusgIAa=1979 cell body fitl axon B laT Nissl
bodies waziflutitnnuaniiazifn action potential

4) Presynaptic terminals / Axon terminal or Terminal bouton: Lﬂumuﬂmmﬁm

o

289 axon NRANEMsunzny wazdlusuaiazundNETaiy cell body, dendrite Y98


https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Axon
https://en.wikipedia.org/wiki/Membrane_potential
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axon IBLTARLITANBNFAININ viraaaazdudany effectors 1 muscle ¥se gland 13 b4

(FENTREMARIZMINTARIULN Synapse

Axon

Schwann

Neurilemma
(sheath of
Schwann)

Myelin
sheath

# Nucleus of
Schwann cel

Unmyelinated
nerve fiber

Enveloping
Schwann cell
Schwann

cell nucleus

dl dld dl aa dl 1= dl .
A1 10 axon NREe luBAW waz axon NUTEe myelin

A .
NA: https://classconnection.s3.amazonaws.com

3.1.2 waalszamn —Ede1aans
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- o = o o=l % g ' ' a =
LazimaaLsra1ndanis (motor neuron) TIWTAFNATLANNANIHLBUATFBNANY 7] HIALE
uaz organelle fine 7 veaitaaLszameg ludiulszainey ludiuresiomad diuve
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1
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1367 (dendrite) lugdauiudtynmuainaindeananiaasilszamau wasladszamiin
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v o

a

UsanINgzfu (trigger zone) wiadtyau s lninazgndsaniiiomnszsiu Tlmnu axon el
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6

NN3ABANIITUINTAATITN BT axon 1l
fayasing o azgndsainieadiszaniuacn@n (sensory neuron) lifvaad

1
o

1lsvanilezanianss (interneuron) wazlisaagsilsza1nd3nis (motor neuron) Eag
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sramisauaiadgaunuansteiulusiulansasng madlszaniumnuganlus
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1
o

dendrite /a1t axon FuufiefniseFuadfisumnzianzas Uane axon Snfuniiazids
ansiefliiledeansiuisadan ﬁﬁqmaﬁmﬁqnmaiwdw axon TaABdu dauisadlszam
Uszanuendl dendrite maneuawaieIudT o0 1 UWATH axon 1 WEAWALY lIad
dszamlszaninuresdniinsegndundiuneaiindl dendrite WU o uaus doweag
Uszamdanis 3 dendrite nana LRI LAT (U DANS I UATH axon WAL A
dszamlszaninuresdniinsegndundiuneaiindluaus dendrite WU o waws dou
adlsvamaaniss dendrite ALY
3.1.3 tilaeaTadilszamanunsnduunly 2 uuuman sl
1) AMUBNATNANUIUULU 15 3 1A

1.1) Unipolar neuron Sktuaidienifuuaususiatausnidy 2 §u
Tildilanenlszamizanda peripheral process mumjmﬁL%’]@ji:uuﬂi:mwmuﬂmqGﬂﬂd’]
central process meﬁmmﬁimm%uﬂu axon

1.2) Bipolar neuron i 2 w1 <) ikl dendrite uazAnuatmiiiy
axon

1.3) Multipolar neuron Usznau@ag 1 614 WAz dendrite N1NNGT 1 814

al
nuxnngaluszuulszam

Dendrites
Cell body

Trigger zone
Dendrite
Axon

Cell body
Trigger zone

Cell body

Trigger zone

Axon _E
I Axon Myelin sheath

Myelin sheath
y Myelin sheath

Axon Axon ~ Axon
’_/ terminal _ terminal \( Torming)
J NN \\\ "
(a) Multipolar neuron (b) Bipolar neuron (c) Unipolar neuron

ﬂ’W\l‘ﬁ 11 9HATAY neuron WLNANNANUIWLILN

un: http://www.thaigoodview.com/files/u40568/brain_neuron_types.gif
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id-sagittal section of brain

Dendrite & branches.

Ganglion cells Cerebral cortex

lpnllr calls ‘

Rods & cones n .
‘Coronal section of the brain

Pyramidal cell

P a dl . P
DINN 12 UTKIDUNNL neuron LBIAZTLA

nun: http://csls-text2.c.u-tokyo.ac.jp/images/fig/fig06_05.gif

2) RMWUNANNTNT 16 3 1Tim

2.1) Afferent neuron 94 sensory neuron Whumadiszanniny
v R QI % 3 1 % ] ] o
ﬂqqﬂgaﬂqqﬂ@\‘]LLQm@‘ﬂg\l‘ﬂ\‘i.ﬂqﬁiu%@gﬂ’]ﬂu‘ﬂﬂ?q\‘]ﬂqﬂ Lmq§?$UUﬂ?$@qW@quﬂ@qq ENIRPN|
31379ULL unipolar neuron
2.2) Efferent neuron %48 motor neuron Wlulmaslssa1mNganisann
szuutlszaimndaunanslldondafimeu (muscle vize gland)
2.3) Interneuron 198 association neuron \{lulagnagszningsensory

1
A

o v dl A & a 1 [ [~
neuron WA motor neuron MnthNTanlaslfdaalscamansanuiiluagas

Sensory Neuron

receptor

;\em ilemma

Interneuron

A9 13 alA89 neuron LLNANNUATNN

un: https://universe-review.ca/l10-40-nerve.jpg


https://universe-review.ca/I10-40-nerve.jpg
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barrier)
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4 o
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RS20

Ependymal
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N WA 14 neuroglia cell THAFN 7|

N https://my.bpcc.edu/content/blgy224/NervousSystem/glial%20cells.jpg
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FNSNANANWIN 41 ATULUNARNNENI9NI9EeY [Fasvtutlszan neuleuLasuad

[FEUIRIN LN GUNARBILAZNGNATLAN

q NANNARES NANAILIAN
LAY — — — —
NALEIL nauEeu NANLIEIL nauFeu
1 18 6 16 14
2 16 12 17 11
3 16 6 18 5
4 9 13 14 11
5 14 8 10 7
6 17 13 14 12
7 11 14 11 9
8 27 12 8 7
9 10 4 11 6
10 26 14 11 10
11 18 9 11 9
12 22 14 12 8
13 21 14 12 10
14 24 12 10 8
15 20 14 11 9
16 17 14 14 5
17 15 6 14 12
18 11 10 10 8
19 11 7 10 8
20 17 10 12 7
21 18 6 12 7
22 18 9 21 11
23 22 9 16 9
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AN INNIAKNLAN 9-1 (FR)

g NANNARES NANAILIAN
LA — — — —
naglTeu naumEel nasTeu nauEeu

24 19 15 10 7
25 21 14 13 11
26 16 15 15 7
27 21 6 9 6
28 13 5 13 10
29 23 10 10 6
30 22 7 13 9
31 22 10 15 10
32 12 9 18 7
33 23 9 18 8
34 12 8 18 8
35 17 11 10 9
36 16 12 10 6
37 17 8 17 9
38 16 6 10 8
39 19 14 14 8
40 16 4 12 9
41 17 11 12 6

42 14 7
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UAIFEULNIN FUUNGUNARDIUAZNGNAILAN

q NANNARES NANAILIAN
AU — — — —
N[ nauiTey N[B! nauiseu

1 5 0 5 2
2 5 3 4 0
3 11 6 5 1
4 11 7 3 1
5 4 1 5 2
6 5 1 3 2
7 3 1 6 2
8 4 2 6 4
9 11 5 6 4
10 13 7 7 4
11 9 5 8 5
12 5 1 3 2
13 9 4 3 2
14 2 3 10 6
15 11 2 7 5
16 8 6 9 4
17 10 3 6 2
18 6 1 8 6
19 5 1 7 4
20 10 8 5 0
21 10 6 2 1
22 8 6 11 6
23 11 7 3 2
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ANTNNIAKNUIN 9-2 (518)
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FNINNANUWIN -3 HANITIRIITiliayaiieFeueuNadNEN 1NNl

% 4 o | o ai/l % = dd‘ dl Vo
mumwgmﬁmwmuﬂLiﬂuimmumﬁﬂmﬂmﬂm 4 NEFuns
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[ % a 9 A P [ I o o
’Qﬁﬂ’]ﬁ‘L?ﬂugLLUU@ULZQ’]Z?‘M’]ﬂQ’WNg‘ﬁ"JNﬂUﬂ’ﬁ‘Iﬁ]LLNuNﬂﬁ‘ﬂ[ﬁWJ unne

a

Apnsauiuuulng Inaldatis ANCOVA

uuasAuLLl s 99U SS af MS F D

pallggn 2.158 1 2.158 1.625 206
(ALLIUARAUNDUETEIW)

PhILI 4.614 1 4.614 3.474 .066

79U 980.000 83

*p< .05

FNINNNANUWIN -4 HANITIRIITiliayaiieiFeueuNadNMENINNsEeY
fnupnnuidinlazesinFeusyAuduisanAnein 4 nlAFunis
o = 9 = Y1 o I o o =
AN siEEufuULA LAz AN FNiuNI I unuagin

a

AunedpnsiEauuuung tneldatin ANCOVA

waaAuLL 999U SS af MS F D

AaLkL999N 1.558 1 1.558 1.035 312
(ALLULADLIARLTEI)

PhL 23.662 1 23.662 15.712% .000

EIOEN 1043.000 83

*p<.05



FNINNNANUIN -5 HANITIRIITiliayaiieFeLeuNadNMEN 1NNl
funisiin ) fveninFausyAududsanAnuwniln 4 1155

o a b2 A Yo o A o
ﬂ?ﬁ‘@ﬁﬂ’]ﬁ‘Liﬁlug‘LL‘U‘U@UL@W:ﬁﬂ’]ﬂ'ﬂﬂgﬁ‘@ﬁdﬂﬂﬂ’]ﬂ% Weidag

a

o [

TafunisdapnsEauuulng Teldadia ANCOVA
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uuasAuLLl s 99U SS af MS F D

AaL999N 0.969 1 0.969 0.882 351
(ALLIUARAUNDUETEIW)

An4a1 5.588 1 5.588 5.083* 027

79U 335.000 83

*p< .05

FNINNNANUWIN 46 HANITIRIITHayaiie e LEUNAANMEN 1NN EeY
fnunsmanziaesinGaussAududsanAniin 4 AlHF

o a U a4 Yo o P o
NITAANTTLTLUFLLLALLAICUN ﬂ"J’]Ng?’)Nﬂ‘LIﬂ’]ﬁ‘GL‘H Weidag

a

o al o

FanrunfsaanisiEeuguuung Tnaldatid ANCOVA

waaAuLL sl 99U SS af MS F D

AaLkL999N 7.836 1 7.836 3.608 .061
(ALLULADLIARLTEI)

PhL 22.644 1 22.644 10.426* .002

EIOEN 1602.000 83

*p<.05



FNINNANUWIN 47 HANITIRIITiliayaiie T LeuNadNMEN 1NN e
1% 9 Ly o A o :j o =2 A A Y o
fnunisdainsziresinBaussAudusisanAnwntln 4 Aldu

o a b2 A Yo o A o
NITAANTTLILUFHLLALLAICUN ﬂfJ’]Nqﬁj‘ﬁ")NﬂUﬂ’]ﬂT Weidag

a

o [

TafunisdapnsEauuulng Teldadia ANCOVA
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uuasAuLLl s 99U SS af MS F D

pallggn 2.054 1 2.054 3.666 0.59
(ALLIUARAUNDUETEIW)

PhILI 2.286 1 2.286 4.081* 0.47

79U 137.000 82

*p< .05

FNINNIANUWIN -8 HANITIRIITilayaiieFeueuNadNMENINNs il
% a 1 v a o ag/l o =2 = dl dl Yo
fnunistsziuAnaesinGaussAuduisenAnwntln 4 AlEy

o a U a4 Yo o P o
NITAANTTLTLUFLLLALLAICUN ﬂ"J’]Ng?’)Nﬂ‘LIﬂ’]ﬁ‘GL‘H Weidag

a

o al o

FanrunfsaanisiEeuguuung Tnaldatid ANCOVA

waaAuLL 999U SS af MS F D

AaLkL999N 4.192 1 4.192 6.579 012
(ALLULADLIARLTEI)

PhL 10.841 1 10.841 17.012% .000

EIOEN 376.000 83

*p<.05
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FANSNANANWIN 49 HaNTIATzifiayaiiei FauinsuineenisfsansAguaeain ey
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o :; o =® A dl o (% =) U = 2
TrAUTUNRNANELN 4 mimamm&@mmnmugunu@uLm:mmwg

o o

! o A o = o = P a Y aa
FANAUNTT M UKUESTL A7 ummmmmﬂugl,muﬂﬂm Ineldans

u

ANCOVA
uuasAuLLl s 99U SS af MS F D
pallesan 5.825 1 5.825 13.750 .000

(ALLIUARAUNDUETEIW)

PhILI 4.623 1 4.623 10.912% .001

79U 277.000 83

*p< .05

FNINANARLAN 9-10 HANNITAIzdayaiasaLI LN ENNIINUUALAZ ATLIAN

o o a o :/j o =2 a tdl tdl Yo o a 4
polsrasinizausaududsanAnsLn 4 m”lmumi@mmmﬂug

[ o a 2

LUUALLANE M ANEFNAUNg I LaudsgU ARaunNsaaNI s T

u

wuUtng ae 1948 AANCOVA

waaAuLL 999U SS af MS F D

AaLkL999N 33.997 1 33.997 31.823 .000
(ALLULADLIARLTEI)

PhL 8.088 1 8.088 7.570% .007

EROEN 305.000 83

*p<.05
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ANSNATIANWIN 3-11 HaNsAATzidayaiei Fauineuineenisiiuatiensids
UfiAnsreninBeussAuduisanAne iy 4 nlffun1sdanie e
=1 9 1 [ A o o A o o a 9
ULRLLEN T ARG SN M waeg iR iunsdanIsEeug

u

wuulng Imelda8@ ANCOVA

uuasAuLLl s 99U SS af MS F D

AaLkLlT99N 7.423 1 7.423 12.613 .001

(ALLIUARAUNDUETEIW)

PhILI 2.385 1 2.385 4.052* .047

79U 95.000 83

*p< .05

FNTNNNARLAN 9-12 HANNIIAIEId By AN eI TN LT N ENNINAASITDY

1
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o a o :/j o =2 = dl Yo o =) 2 =
TnirausyALTudsaNAn®NLn 4 V]LLﬁﬁ‘UﬂWi@mﬂ’]ﬁ‘L@ElugLLUU@U
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P o ¥ o o A o a % a
L@’]%‘VﬁﬂQWNQ?QNﬂUﬂ’]?ELﬁLLNuN\‘iﬁ‘ﬂmQ Uﬂ’]ﬁ“‘]ﬂﬂW?Lﬁ‘ﬂugLLUUﬂﬂﬁl

a

Tnelianm ANCOVA
waaAuLL 999U SS af MS F D
AaLkL999N 24.395 1 24.395 44.654 .000

(ALLULADLIARLTEI)

PhL 6.708 1 6.708 12.278* .001

EIOEN 123.000 83

*p<.05
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FNINNNARLAN 9-13 HaNNsTAzidayaiafsaunauinEensRAuNIadeyaLay
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2 o A o :: o = = Yo [ % al 2
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U

auazmANEEIaNAUMs I LHUEaLAAI R UN IR N FauE uLL

1n& Inelda0m ANCOVA

a

uuasAuLLl s 99U SS af MS F D
pautladan 3.729 1 3.729 17.497 .000
(ALLIUARAUNDUETEIW)
Anaeu .937 1 .937 4.396* .039
79U 386.000

*p< .05



