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A Devetopment of Physics' student understanding by using the

inquiry-based learning method (5Es) on Vector concept.

ABSTRACT

The vision of facutty of science was to devetop the knowledge about science and

technotogy of undergraduate students by improving the teaching technique in basic science.

So that, the purpose of this research was to develop the teaching technique and study of

learninq achievement of Apptied Physics' student in 1st year around 64 people by using

lnquiry-based learning method (5Es) of Vector. The 12 multiple choice items of the Test of

Understanding of Vector (TUV) was used to test the understanding of the undergraduate

students as a pretest-posttest. The test covered 6 concepts (Direction, Magnitude,

Component, Vector representation, Addition and Subtraction). The resutts shown that the 64

undergraduate students' average scores for atl classes were signiflcantly higher than their

averaqe pre-test scores (p<0.000). in addition, the ctass average normatized gains <g> was

0.43 as medium range.5o that lnquiry-based learning methods (5Es) can devetopment the

undergraduate students' knowtedge.
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;Uurlnr:a-orn^:r:'ru.rr:aouuut-ta'lLa^vM'r6'r1 i (5ts) rr'or.'lnrnoi arur:orirlri'rindnr*rfi
;4 - Zq

l{zuuinr:rosnlrx.rfxrlna.idu Snlrr-iluiruiq-aro,r Heke, R.R (t998) 16':vlrirnrrui'rrvfirvr.rnr:

lBuuti'jrdrnrrsrfirrvrjrrr{nr:tiulxr'riroqj:rr,l'irlllrnnirv6otvirnn 0.3 uavdosn'ir 0.7 ouaq[u

:sri!nr:vliquur runar{ (0.7 > <9> medum} 0.3) uavtirn:rurirrvrilvrrlnr:rSaufirirurnn'ilu3o

rvrfi'r 0.7 ov o-tlu:voitnr:r}uu^f4l {<g>n,n > 0.7) 1o a zuafltoYutdrnrnr^uri'rrudrur lnr:tE uus o I

' a, <' . . - Zndnu^iqxd'raL1{tnr.ilu 0.43 n.iriu?1lJ!un^54ofl'l5t:uu'l1laauo.inal1v'lLvufl11lu'

nruflr:ufirurrnr:ritLuodlu:sra"urlrunarr ornruafitdosrriuldnr:6'prnr:riuunr:aouL[!!6u

uarcfir.'rr:.i (5Es) .ilunr:o-nn^:aaufi:1.r.funr:f,u,arvurnr^r-iloaoror:e1(aou.iJu*n:r{'unrru

au'la nru oar n riarlo a{ofio n::rLi'aoo ndarn'r rdour uravrlrrfiulfi'qitisurrarlr,lrorui 6n#l

A[r-
Percentage average score Sig <g>



fl1i t3gxlilln'D:36'1Jg1a
-;-

n'r ie nu'l nA olioru 1n 1: Lisu 5 :r Ei1fl 2562

!,
zua'no"u1r.i6ldun':ruai rrir.r 1 riraourarornnr:arfiolltG r.ra\rrnriuoflr.i(l5ru't6'unnuJFaunrui

-a
fr.rn=l.Juaufl=u d.iauli, lrh 15 uurng nririsuiorJr r rlvra5: (aiuqararr 03]r5, 2017)

-44"fl1:vlfi60ut,ta6,.t6lyrovllnfll:tSuun0uttauyanni5nafll5t58ufl1:a0ut:0.tt']fltn0:{va:0uFratJ

oo :varrinr:riaui 6 aorl:sarri lngo vfr raroFii fouasro,xnr:srodurr-: 16o nrirr 1r iuurfrarriou

r:ur.lttauyanr:Eu L[avr]ara{fl 'l:.lnrludrltrrnr:tiau uaoln".rg'r:i{fr 2

nT rT {ii 2 u6n.irJaioflavflT:aorninrur iuurfiul"Luuriacn"'rra'ondouGouuavua-qiuu noru-ndnur

64 nu uacrirnrrr.rdrrvirvrrnr:riau rr rnrranr]:varrinr:Gaui 6 oo :vatd

Percentages of the 64 students se(ecting

a particutar choice for each item

(o/o Pretest / o/o Posttest)
Vector

concept
Item

Normatized

gain

ABCDE

l.Direction
3

10

38/19

27 /63

19/5

3A/!6

34/69

r6/8

8/6

t9/6

u2

9/8
31/66 0.51

2.l\,4agnltude 12 14/8 19/59 34/16 22/9 1r/8 19/59 0.49

3.Component

2

5

B

36/t6

28/17

41/14

14/9

28/14

14/6

31/64

14/8

23/5A

9/6

23/56

19/13

6/5

13/9

26/59 0.45

4.Vector

representation
6 39/t9 2A/58 9/5 6/3 17/16 28/54 0.42

5.Addition

1

4

9

8/3

3/3

25/16

8/8

45n0

27/52

13/2

27/14

20/20

53/34

14/8

13/2

19/53

11/5

t6/11

30/58 0.40

6.Subtraction
11

1

6/2

25/16

56/39

8/5

13/9

t1/8

6/5

21/16

19/45

30/56
25/51 0.35

-1 ;
14!18tvn 9t',ttaanv0ngtonasttafl nnlBFtl0nu:14 u1

rrnnr:trfr 2 *a o raraiog e v rr:gl ordr nr:-.tJ:-tr tftrluus as s"rua an riou.itu*avu a-l.5gu

rorrindnur 64 ou uaveirnflr:drrvdrurrnr:riBu u!.rnrroor.J:valeinr:liuui 6 anrl:salri lw'ir
. .d<, e i - ----1u 1or-t:va rdfrfi.^n':rufirrvfirvr nr:6auu^nfrqnrrrri'r 0.5t 6o 1o!:v a rdnr: ritu{16o r frnu^ r

.)r
torrr nrn ai (Direction) fiuj:snorhjoi:utoaaLa'rulu 2 ila (ila 3 uasdo ro) ludo 3 rindnrcrfi,,ia

ioracnr:flauonr it u,frsrriour5auriova-ltiru.fluiounv .rq ro es LLFiriL,T ra'.rt'rm'irlusr-r16on A

"t8.1.{lu9lxLa-0nr o:r{nftnula0!x'rJ?utJl'tvtin0uL[aufia.itiLu 01i tuo lQ 1flu n nflul [:.1[lJ'l LQ tfle11!
!"-.-i"-Uq-44--

ntiM1r6flt.i{14fl1tUut0,3911:''t.tLflan'tu't€u14't11fl 'lnt0,lt1fltaa:rqflna{ ar'lrn lugllta0flrilaflufug
- eArnaLau{nlro nnflan riLluLuniJardu16arrilrioaoltiofr to eru"Luoorj:carrin^:uit uifrfi- _- 

1r

o/o Averase

correct answer



nl: rst atlnl:r!6'ut16
n r:fi nur ra'oy{ioru'l n i r 6uu 5 rJ:vrirfl zsoz

nrrlri'rrvfiryrrrnr:riuu4lluriroird'orrn'oriornr:urruroro{rrnreoi (Magnitude) ieir
nrrrfrr'lydrurrnr:lSuurvirflu 0.49 ttac,.]anr:r irJ!rvr'uuncuuuiouavriouttavvd'.r Gauutuiouav

,;!
19 Ft0 59 gt{u Llru Lol'l!,ta {a'l nh 1un1:.:uuLLa'la.i h a luunF] nutLi^gltutflt: l0 flLl ntL

rqrJ:re rd nr:.iuui6o ro rrirJ:snorr orrx'uq oi,{hrdouivsr: r,rir:tlur,tta rFrr::urio :

i a . -Z lqead,
auoau:rrrnfraorr ororn nfrnurov6'0.:Iuna.iri :;na!rar*:rldodrron6'ol o-rriuzuafrld'dlfirir

- - - -; a
nruri'rruriruxnr:riaroq'Lua-uo-rfr : 6a o.qs lqufidoaouluqnrJ:v a rrinr:riuurBuuffi : do ({a

2 5 LLav 8) 6rrfluriaaalfiionr:nrruarrr:alunr:uanarritl:gnorarnflr:x1ofrlv,rl uuttrru x tuae y

rtllrfiiosavov uurnr:oo!nnrliu!rfrar riouuavva"rrBa uti)u 3T6a (do z) uav 23:58 (do 8) Ltei

" -h,!"q"
rirr,l:-du'80 5 Lilu11:vneo!Lio rn.:riru:ru rrnaafitoYfirirlr.ir,:rui^! .r!unr:t"afl-:.isu.n:aolr^

ruiuh.{u-n finrgrlsi'alfiorJfrlGovrirl#rfio nr:fisurrnr:rrrarru{firrntsuua rarrr:o rfioula rar n nr:rir

fion::rhll{rio'Lunr:6oirn:rv 'luaarunr:oi5ulqi 
t'raanndo:ri'urrui{uto.r umporn wutana [av

Narumon Emarat (2orz) fi6'nfron::rnr:aouloollirindnurld'atfiortsuuzuunrfltuao{o{ri :snou
d e- -?rai.lnL0a: Lufl :flJa't i 51 fl ifl t1lLfl 0fl 5itJvt Lvufl Flfl 19'l LftniEJ0llfl u9lrlluLutlfl u

rfiorior:rurnntJ:salrinr:lSsuiriornr:lrnr:nrnoi (Addition) ttasaur']nLmoi

(subtraction) idrurudoaol : rio (riofi 1 4 uav 9) $aH 2 a (siofi z Lras ll) flr!6ird'! lu
.:.. : 6; - "-- : s !q-

ao!svarnur!uru0urvrFr0u0o{1fln15LrLfla3o!5snaut0.ir'tnLgla:Lv'lavlu5iafl5r.nFrlL lo L tJ all tf'

fltli1 fralnxruffi'ruirvrrnr:tiar:r'umnrhrfi'u (<g>a66*o" = 0.40 ttav (S)suo,,u..on = 0.35) 6las

ruiuki'irl-rira: u rii':uiro d'[u: co-! nr:rYor ur rlnarr rdu16ar riu uririrfrld':r-nrrruornsirtdu

rioudrrrnorarfiolxriarnfnAnuifiFr'r'ruoriolunr:rrnrrnn'irnr:arr':ntgroi Inelu:luunr:tiuu

nr:aaufiflon::rl#rin6nrgrvru:tailrrifirfi,d,o'',nn'',,o,qo,oru:l Ie uldnllr iG o.i fl ''r:ir'r fl ua s a !
;,,

r:n"no* irsiai:u luru "r:.rfrkiavdurr:ndurtnnrt d{o're rlu ar.M nfr?irlriirir n r rr., rirrrarl^ v rl rr:
,"-"-,1

r5ulrlTL[nnnlnflu 0nllnf]r6nrflfl at0.i:0 u6s n1:F 0!8nt\u'rlunflnulr]nx1u?t9ru 0qilt.l lut]1nu i ul.l Lu

nr:6'ofron:::larq'l:]'loirfluu:rn:sdu'hi'rfionr:rEauiurnfn 6rdrrf,ud'orvri6nr:n:;dunr:uBauito.r
!t

{nFnurnourirfronrr!1ri}r1niu 6rn:rniluu':vrlnr:6'onr:rieruflu.ruiQ"utar Umporn wutana

.raunrLU (2015) ttar Umporn Wurana (2011)f .fiunr:rronrr 1oe onm-rour l.uqnr:nj.rfialri'r.rr
.)

[?nrmoidvldalnni:!rnuavaur:nrnai 6iqv"tfi{nFnurr{uuai'lu h{ru (worksheet) frqnairlfiulu
' ! ' rflunr:vr*:ra'rdsiohl rrnua.u "l ?UJLL .1r0'r:ue uL[asiJniJunlSuuflol.']fl ,0 05 LLev!'lnau.1nLgl€

navr''lddrir1llvr:rl'jrg urunr:6'nnr:riaufur.ru6rrarvurorT uf {srs) luriorlrn tooidarrr:otira
!

1'1ISit Ll n'l1L: n'l1:.J.lJ 1 t4 L1lfl1tUflfi nul t9l9lXtl ntU

a: aranr:idg

grJ uuunr:o'o nr:uirlnr:aoufinrurir dryrionr:r'zuur zuafiuqrdvnInr:ti uut orfnn nu rlri'
iu.. . ^- J.-

qrdu!i' Ioolurrui,l"'afl16'oonurunr:oionr:riuunr:aauuu6!161sr1n?iri (5Es) tio.rtrntnoi uas
, ;e. - - Z d.A

Lr LU ltnuflatl qt'laLi{vlL1Juunfi flultuu1l 1vanefl5v'land!:uLnfl otus1vu1fl^an: u1{-l}'1t1eu

,rululu6rrro.r,ndrouqi drurr oa nu lnur-oaraallqvrdvrrrnr:riruzu'rudoaouiiruru t2 do dl

n:ornar! orJ:v arrinr:riauf o lorJ:c a rr{ 1o u,r nfitoilrl'jro.raa-uqndlrrtnr:titrlriouua;va'.:or nnr:



a-onr:riuunr:aoufinanr:rEauffirfirduodlu:co-u runarr Io afi eir n :rr rimradrvnr nr: 15s uo dd

:vo-uthrnarl (normatized gain, <g> = 0.43) IoBlo!rud.irint:riuuf6o.ivr-fi 't.itoarxnreroit{]l-J
! -- - ; - - d

lfraurfrlhfrnrgrfrnT rrldrrudryrrnr:6uutltnfr4060 0.5 t uavzuaa"uqn6tt,ifllitiuuriot,tttasua-{n1:
-id'oion::rilnrrunnsrr.innos'x!-do;i'rn"'ryvrrafifrfr:voiu .000 firvr o osnrird6"jr:luwnr:q"onr:

riounr:aouulrdr rarvuro':rrl{ i5Es) rio:nnrooi lu:rui,l"'aii"aur:oli'nrurnrr iuasn'rrurril'Lq

flfl0n::u n1Fl

tJ'tnutata!atu ht?ufi 1aa5 fi rg dolufrr ro.rn6uu6e.lraitinlr uauniaitlu 1.J I

fl3n;i oruvilr ur6rafli uyriu urau r 1.J tl5si0rJtflalfiuu5 61u:ufti:tn!10! a v1{ rJ1i u

1 0101J $t : U A 6U r.,r 6 UU 6UUV] flll'lU ltt Ft?'r!.1 fr'tnfll t l.J s!uth n
-46SrqvEn::t5u1t10.1!nrlnu'r

ronar:drr6.r

nrrpour 6'urir.J:vlaii (2559). flr:d.rrdirnl:6uuf:rtritrilf,ndloaldqoroaar a'rvirrinrBsu
, g d.d z-tx.:tuult 4. u,:@'t:?41 e5{M 12:'lauLLasulnntt rLnlll'{gru11l:3.?]Ft, a!uvl 12, v1.t'l

1129-71,36.

ri:vo:r arf,lr.{. (2551). ris.:'rusranr:riruuruaarard:vEmBnrur-rv Gauaoufir roa{ri':aaou itr
31oo-ooo3 .trulv{fi ruac6u6nvr:aind 6aro n:nia1:d,i6'xd1 dolao). iverra-anrofi oracr

drfinnrusn::rnr:orf, rfi nur n:sv:rrdnrg16nr:.

rJiryrpr rvrrruqfior:la (2558).niifinu1vrtr!.rara6'nri (outcome-based Education) lou{Goulflu

qutinar.r (student-centered) ua aldln:.r rru riugrulu n r:64 u i( Project-based

Learning) (ra n ar:!:cna! n1:!t:g1g Go{ "Active - Based Learning : What, Why

and How ?" uavGol "Workshop : How to lmptement Active - Based Learning in

Your ctassroom ?" a rvrivrurdurdar}ari

mar::u oauvrd, (2558). n1:?iiorlJlr"nssn:rulunr:vrr.rirs'rarani rior rl3lrrurr.:fil6nriruac

r?nrnoi 10u1{i6n1:dau$uuf,uld'tclr'ramri"rstr (ses) arvi!u-n6flu:cFl'u '&u ilar,.Uzz

61rrrtylfi1n'rd'.i ivrsrd'smaluladan:6ori. ivre ra' an:lirufir' it rrorfla'rdt:vard

iv urdu lvrnlula 0qn:6n ri

oiLrqararu quri {zseo). zuatornr:o-onr:6aunr:aouuurf,urdrrvrarui (ses) iio.ralqarnfi n'

fi oiauuroraal vrlnrrrL6o araii'lqmdnrtnr:risu uasnaufioralotaltinlBsu
z- a ai s la'nan: Srurur6nurnran:tuUss:Jfifluluvl 5 [l,i $g u ro t c! 9rou u'114 0 a 0.i 14 x ol.] 91 91'r u.1

rvrfrufrsr 6it'rit1n1:aouivlurflragti$avna:oflraqri rr.rrilrura-aartarunilvti

anrliudrraBrnr:aauiurLrnraniiravrunlulad aarvr. (2546). nl:o-oairvnr:6uuin{u i 0rarani
&&

ud'ndn:flliFflt 1{ufruoru. n:ltvvrr: a.xrinririifl a.in:anr v:il 34-36\

fiqur uturi, Lurol. ,rofiun.ruiurLtrdl4ri, 1r.r',aun:nil,r",iru'',a-u, n!itvrvu.rv'r!a: , vfi1 75-76.
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