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The objectives of this research were to investigate norma[ized learning gains on

periodic tabte of students using cooperative learning incorporated with multimedia.

Research design was a one- group pre-tesvpost-test design. Samptes were 25

students who studying in 1Oth grade the first semester of the academic year 2076 al

Bankhoananai School. Research instruments were cooperative learning-based lesson

ptans, and thirty multiple choice and four short answer questions of achievement

test. Muttimedia included chemistry flashcards, pop-up books, information sheet,

game, and apptication on Google play store of android operation system for smart

phones and computer tabtets. Data were cottected and then analyzed by means,

percentage, standard deviation, corretation coefficient, and normatized gain. The

research findings of the dependent sampte t-test anatysis indicated that students

obtained post-achievement score statisticalty higher than the pre- achievement score

at significance leveL of 0.05. The resutts reveated that att Learning gains were at high

levet. Ctass norma[ized gain, normatized gain in topic of periodic properties of the

etements, and in item 17 of the achievement test were 0.81, 0.82, and 0.77,

respectivety. Ninety six percent of students detained the [earning gain the at the high

levet. The corretation coefficient was 0.55 indicated that students' achievement score

from both a multipte choice and short answer questions of achievement test were

n
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increased, and the students revealed their opinions toward the cooperative learning

activities at a highest Level (4.58).
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t)aa,ia)

dIUUO n1:iron1:fl nu'lt3n0i01tiun:uu?!n15$uut1l a1nualu rnr!ulnl0,l'.lovl0Yu'l !!a
v;" a. "r1l'114l.]1U n:!!2Un1:r:UU:vnlruualUtUUr:U'l.J A1r n5u!?Un1l$UUlUlllJU:rU1n1:

n:vu'tun1:a:1{n?1!t fl5vlllun1tno nSyu?1.rn''}:11'rna':Fllr frtYlJ?!n1:t5uu:01n

!:saunr:njoil nrv!?un'r:!ifA oir n:vlru nr: riaufdr u nl rol n:curunr:ti uuiulrl.r
,.!e, )v- - ',..- - Z

:1LD]0 n:uu?! n ltrya 1u[1Ju ttulYrl{y]cl L5 uu0c [o .]n15Yi9rlu'r tno n1i [l tJul Lo9r o.lu!nl0n

olo rinurdrnr urdrlolu n:yuru nt:r:'uuirir r r lfi ol#ar:.,r: n rfi on'tdn r: o-o nr: Gul,i1dodr:
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ir.J:vfivr6nrvr n;1nnuovfro.:td3rJuulnr:d'ornr:6uunr:aoulnu6o{riuurfluqudnal{ (chi[d

centered) sioluruururlur'ldlunr:rJfllslrutrolnuhi :valruaiirrSo lnur'irilfil{ritLudi
, - a - w- 'qv n ' !

n11r.rua nril{dufrivlnnual!'l:n t5 uufLtl rLaunl:t5uuitRoLo{nvrlnt?41 o{uun1:nrlnll
j

rSUUiilrflunr:O-onanllu dO {:vatnr:ru 1a't h4ru L5 UltLnnnlt[5UuI [otelr]flnUnlv{ nlfl0{
c' 4 'trjtflldutrulunr:oonuu!fion5:rln'r:tiuunl:aouod1{5nn{t:uurlJulluunna LY{01lT

[v!']satJ lunr:oo nr: rEuuinr: rIJolanr a-LvX t5uul nnunaru:?ll [unllvll na nl:! touL14

l?u :'lr,] n?1!:uava {rJ 0lJ 0! n

o'rrfludalr jlri'suur{rEuu rvr:rv{ri uu rfluvrin urn:fiiorrurir6'rytolrJ:c r n uavoiarfinr:

rJ:vri'urrrunr toinlifinul[fiott]u!'rer:i1u61na *asriufiuorLilfflu:vd'ttr6*avururtrfi

n1nn1: :vtiuto.:drrinlruil:ou'l0lls1u[au{:u tiuqrunlfl n1:6nur (aun) :otd a 1ui

n'nfinu1 2557 1:rGuufruttlu{u a'.tfifl.i1rini1uttnfi'ufin1:6nul!:vnrifinu1q51unifi1fi

!1,n 2 drrnorurl n-{v1-oE:1tliu1i [jr.jrulrsr:trr.dod s 6o{Guu finrrl{uavvr-ntvd
- - f- - ! ' c' r ' ' )qY' -"-

rirrflumT]laa'nafl: d'rtili6azuaa'tLqusrnrlnr:t5uuuolavnq!41:u[lJu LlJF'r!tnrufl i': ltt']an1:

flo a o!vr'ri n r:finur: v frut rFrYudugru (o-NET1'tunr: :vtiuNanl:t'i'ru1.r1n:!'rutro'l

riTrin'lruiu:ourn:gruuavrJ:vtiunrurt'lYtn1:finur (aun') uavbivrr{:lrEuuJruwrur'tu

tdrJiurJlrluilnrrfinul 2558 ravd:1nli'te.lan'llvlnao!r1{n15finr+r:v6'ttrfiriudu5ru

(o-NET) luil 2558 uiaur:nrirl#nvttuuaottonnd!arivivu'rfiranirfirr{ului uau anll

rnaou n1:Anullvd'ltr6{udugru (o-NET) tilrl:511.inr:ti auffi 3.1 alluasa!ri61o{6'rl

to{:.rGouriruniu{ut 2556-2558 uan':o"rnr:rlfi 1. 1

n1:1{fi 1.1 ftan1rvro6oun1:f,nur{udugru (o-Net) il'lnig'lunr:rioufd 3.1 611[[a!

d:JUFr$O.:A1t

tJnr:finr*'r
nltoau

:sduIxGou

n't [oau
- Nt

:sou[1]ovtuYl

n1[oa U

5JOll 61ti.

a1[oag

tvdu tvlvra

2556 29.72 28.02 29.91 29.84

2557 23.86 26.90 29.36 29.99

2558 22.25 24.89 29 81 29.7 4

J,.
fi lr: rlrtruiur:rruirinlr l:lGuurirurrrur'lu Q556-2558)
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o 1 n F1 :1{fi 1. 1 rfi afi o r :zu rat a n t uuu to 6 u o-NET riouv a-l'lu: v 6'ul:l ri uu rfi o

rrj i u l rfi u l riu vr u.i tr a n r : G o u r o lrin G u u nsl rlti il 2 5 5 6 -25 5 8 ( a o r riu vr o a a l n r : fi n ur

uviltrfi, ZSSS) ludrlrrar 3 ifir.jruurvrtirny uuuaoa tGou 1 uav zua nr:l:vtfruqaa'1qvrf
di - . ^--^.1 

);yrrnr:riuuitrrnfirfil r6rL t 'Lu:cy'il.:fl nr:6 n$ 2556'2558 fiururhilaoal frlsirn'irtnrui
jr - : -^ du1,Jd'lq,r:.1fi t.zfr [:.i15u!drvuon0Untiuun0.ut{aauqrivll{n15tlul.J:0uau /u

er'ri'r.ifi 1.2 ruaduqvrdvrr.:nr:riuuisrrnfirfilt6u t lu:cudrltJn1l6nul 2556-2558

tJ vr.a.
, ;^ a,o

a l roa un n [uul0uas

2556 62.39

2557 69.45

2558 68 32

arnqlil{fi 1.2 uao{nv trl.lutlaa'1qvrdrrl nr:Guuitr rnfi tfi1rfirL 1ar:vfi 3 ar:uav

Ali6ro{Ari ,l.tn:61u r3.1 finuri tn:rvrirfior ri'lnrrlailn'uii:srairl6rF nn:ou nlla'qLiU'i

o'rE ua cri'ru'luul.nlila!ri6to.:orqlunr:rloro (n:vr:rlfinur6 r,17, 2552) douvd'l r ti

n.nfinui rw.irrinriuuinc uuusirn'ir rnrur{fil:lSuurirrauo6 osirn'iriou av ZO 6lrinGuu
, )c,

Ll.rNrurnufl L:it:uutJ'rutll'lu't tu drurltfiltiJurualrl'lnn1:nionll Guufuuld'lrdl niuaounr!

r,rdlf, auay nr:u::ur u fnuiuubildlirfil n::ln{l rirlnurirl6uu rionrtLunnrir.::sra'jrl

'aa ' ! -""- ilsrarirbirin6uuriuu"lrirtrlo!nna'[rir.rdo!rvno!n']la0u tu01,l'llll1 L0 [ou']nuacl!uvlflu! r

i t f v--- - J - 4
[iarur:nlfioilulrfiorar6]rri'uiisttl:vo'riu16 iltdontuttlovuluvl'r Lvr.laalLqvl5111{n1l[lUu

A ) ! a a, i i-.-- -r -;.1. -u--":
itrrnfiaoarGou l frrtf,orarr'ioi'lrll{5'rfl tijufruI'rutontu0l4'1?tl tnr Lu:cou a'itu 0ooV

d--';a,').4.)v-!.j'3'--?--''tuitrrnfi rfi lrfr l 1 n{uar:viruro1605 iitijunlaoiuu.i,tnulto{n!a{Yv{U [uanu?oao!

n1:fi15 {6iflu: u il'riu r-aqrnio.:ttluqorarran::luavlylnlula6ri1.r l rfiootouauolnrrl

fiolnr:tooLuutj d'.:Julufion::ln1r 6uunlraou{aounx51{nai6 n1:aou uavf,onr:aoufi

ru lvarrfY!Fr1-llsi'a.:nr:uavnrrlau'lotol{r5uu f,onr:aouorlirhinr:isrnr:riuurio
t qved d \et'fluLifiairuiulufion::ruav

rJ:rduEnrn tYtl'tvt?u [r0.tt: uutnon'] 1rJ tl,'l L0 tuljvltl uu to{'lu'

tiru'tunr:urii ryr,trGotnrr utsrntiri:ryi1{unfia rir'lv fionrt:a11n uavlririavrJr elrionr:

riuu urnnr:6uun1:fl ouflt#rnon?-r!aunaulu uar n:v{ul#{riuurinnr:Gtruilrnrfi ul'to

lonrafi{lSuuovlrrqrilri!1u6!lnrfiulriu lun:vlrunl56uunllaoufi6 n3{aaunr:inr:

rsriu!riol ro{o.rdd:ynounr:aoulrriluodrl6 hi{iSuul6aliarirfion::ldrusrutoi li{fi

{G uuaulo unvlir fion::louoln:yuunli r;uuhitrriu 1(orn:ru hrfiui,2546) Ltavn'l:
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J- a , J J!,v
00n1:L:uunl:a o!vunt:uu Lnv'r.:lunutUu na! a ltnLunati:1JtJo1,0lJLua.i11Lo5ll[tau

, a J ' 4)v
rir I rv6orfi ou'[undr'trir6o nr: r:o1.Jrl?! nu nritr urvao{{nuttac flu uacfi u]rfir.r1ulun1r

----.", - o "11'r.t'ru:1lJflu ('I1fiU1 rlttJ!rU,2545) tlJoun$UU',!11.11u:',1! nUt!U na! Un tlUU0s5fr n11nUl0.:
i ' - i qve' 'i[!ua1uul]{tJ0{na! o0{n']tLuaultnLuna!Luunrunl n1'lralaqt0nu!t0,1 tll0Lvtulrvl

,'uo :u n{vqu!tL:{enlaro.r UasLow turYufi 3 6onrrlt{oInr:v]I{a'.inrl (Sociat Needs)

v qva, A i - !; -- a J d )tv-
9r0.:n1i LrLijurua!5u 114 Lilua?uv!{1J0 {a{nr..r .t]uvr 4 n0n?1r.Jo0.i nll rl.tL l9luflt0 tau.lv Lo:rJ

n1:undo.i (Esteem l'leeds) nr:loiiunl1!f!60 (Recognition) ttauianluvv]1{a'{n tdu
v 1- t d y j

o11!eilr5a fl?'rlli nlturinnfli ua ytnl l a 1r.J'r5 n rluglu 1J1Jv 5 n 0 e11r.t010.ifl1:t!um'lt0 i

nuro{ (Setf-Actualization Needs) riJlrarrr:do.:nr::vrilalao dr1noa1oau15n!:iqa?1
w . X ! .e- r )- n
a0{n1: lul,uunv Lo:un1:unu0{[l]l.r!nna tflu tt! n?1l.]Fr0.i n1:v]tnon1nnl1!41]]1:fl Lunl:

rit1nfi r1nodr.:ldiirr5o (q:rrr{ 16rn:vna, 2541) o-{n1:L;uufnurqun'towqr (Btoom's

Taxonomy) 16o'jrnr:ri uunr:aoudovrir'ili!:va!n? r til r;o ua vfi! 5v evr6nlrrYu {aau
s ) .-- - Y -nsna{nluuorlj1v!'tu Lv 11{o!14i.Ja0Lnlvuqninll n1:nu!n1la0u5?!vl{10 4ltau

ut vrl]uzua Loonm0.! !all [qr,r!{!rvrnmlrqaflll}.]n1t [:uu5 3 olua0 o1!aa!fu6u1 o1u51{n1u

-Y.te,uav6'ruifl'to ttaudluan n1:fi]rriiruunrfioriluoorjrurruvrrnr:finu1ri un'j1 Taxonomy of

EducationaI objectives (rlrytr niavorn, 2537)

n 1 r io n n n t : r n 1 : ri u u ur r r'r ufi o fi u a r u urL rldu ri n'n i'o n 1 r n- u u iulJ ! n r t a il {
", : - - ! ;,

,ra alJ flvl0lJ 0.i?lr.r (Student Teams Achievement Division: STAD) [vr.l1un![!0v1vn0!t1n
a. ! '..',eo I !-

ulnuacltjufiuolu Lunr:6uuluri":rioriohj rirl!uliLorfrovriuhGuuovhiaur:oriouoonrrrr

rdrltlur.r':toiotrJld nr:t-onr:riuufurun{rudrdu (Teams-Game-Tournament: TGT)

- ! r), e a
n4:rvaun"urfiovrlaiuifirioutl,iuln 6{ninc!:rururjrriouudrhirinriuuuriavn{uutiltTu

n1:ma!d1n1r.i (rJglrr6 navfr'nd,2557) uaynr:ion1:r;u!i!r!!riourriuu (ligsaw)

- ! ) , a, oe,
[141.]lVA!nU[U014',1vtLtU.:[lJUl4?tJ0U0U "j n15$UU'LtUlJ:? r]0A1 ',]:0t?U A{rA:! Ll,tun[5UU?n n

nlloqjj?!fiL (Doymus, K., 2008) IouarL10 ntrrurin{rifiu-nGuuiintrlaur: n rri.i !runa1i

rraveiou ludo:rd 1u 1: 2: 7 ar16nluna'ruil{urirfifi'u rfioi?ilriufinrc1dun{ryrrirnau rflu
u iat"^ - -'- "-nll[alra:1':n a nufuyyro [u[no n!! n[:uu tijnun1jfu]i1luan lun1: o.1,1 .l La5r.]a51{n?1}J

, )qu , dia1!nn Yrlt unr:u1.J nnu torJa?!51u[110 h4rJA{luna!00n!10rao Ll'avtnl:asa nyttuuLi]u

nvuuuuo.: n dri (Stavin, 1 990) rinriuufi ri u!eiouovkiilnr:rorloldornn: uavrfi ou rir u

n:vduhi'rinriuuinrrrn:v6oioiulunr:15uuoraoor?a1 d.rufizuurri'nuuyrl{a'{nr.r d.r16;rl
I \e,n?'ur 6i! liu 5 d! d i v uirn er"t {n 15 uu du n d l rfi auld' ( a r o fr q n a a q a, 2 5 4 7 ) n r : o-n n r: ri uu i

v)- arrulJr: uu:11r au.:rlJ!n15oon1ir5uu5vrl.Jn15u!4M10a51.1lJ:5Uln',rnnr:lirfil'h{rin15uuld'
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- i ov o d
:"ralutluLuaanutta3nu tfla Lunlur]lj:3ay5n1flauauno Lutnq6?'u.J tlJuo{nn:[[v.1n1:y]'l{1uvl

6riohJ tiran:v{'uuasd{railn'r:li1.r1ulroiar.rltnlun(u'lvirJ:vaunadrrio'[un{uld'ofirj:ru
- ) - - ; oeea )tv-
{nnuBlnr-uuavdlr Lyro [vtti Ln!rt5uu1,t50{lu, L051rL]01JvlJ1u 11'r lvun tt uu!a?1! tu ti ulr?

- : - z ," - - ^--^. in5va05o5u Inaurol Lo [an1:ra uuli'] Lrr.raduqvlov]1{n'l:t:uue{tl,J (a1tuu,l la[a5r.l, 255z) !.,
nxlxa!naulu 6urd'u rf,u!o:i'!fi'utid6 terrjvr olqro.l, 2551: 185) finriuuaTnin!rvLi1.J

A 1: ! - - v | ' 3
ol.Jroi IouIn'l: Lrt.i?iu: Jv11{nq! [r.]0ta5oaunl:gloulJruvlurlaun:.i un t:uunvna!flnq![t11.]

i ,rp c, ) s .--{
L[6?$1ncltuua!']tn Luna! rlelavfluraua]r to !1:'lrit!unvttul.Jtoauto.i nq! (nrUrUl ttn6?6o

frryIrg, zss:) nqlfiinvuuuqrqer0uld;!rr{iaorn{aour,fiorflun1:Lairlttl{ o'lvrqufrnr:
e, -A , ! A 'tra5l]rr:.iiroi Skinner rtiuvq1jfivtogrunulru v'l!Ytqelnl:rJuv{n'r:n.i La Ltua nn1l11{t'i0u L1J

, : ., qe
u!!n1:n:uri'r !drutjruuruu:rn.:h 1fin:vt{rr,riouaolilqAnirlfu6n riun'jrsr"Traiuu:l

- < i ' o i ' ara a
(Reinforcer) n1:ra5lltt:.lu{[!uaiaoLlr61u1:on0[rtnqulin:vEu vl']t tnoviqelnll!vl
e ! - e e - J :-
rlo{nl:1lu rtu n'r5[rl'r.iaa n15tilrtu t uainlvnuLulJnna0ulnn:vvl1v{qnn55:..luu0n

- ;e
a1 150n0 turnonqnn:: vflo{n1: Lo

;ad
uonol nRontl!ua?Aon1:6aunr]n?1!ai1,{tUt!u0e,1.ill'ln 9i ivqul n15 t:uLJIu0.lnltu Ltlu

)e--,-ld
don'tiaoua,llJl:0n:snun?']tau lnto{il$uu rlu n1y{ n'tlsll.r u:0n51v'ln o{9lo 61un'l n?1!

- zi
aulnSaulnLl4unyLiiuutini [0 [ra]15uuau [0 LulJvr$ uu nlvnun?1!01,rr:uu 0nrla0n1:a0u
id riqa- . o.t'd uq oA! , 4,!nlfl aruanutu fir]aaua?u{Mi1h4Un t5 uua'u'll00o0l ttayv1tv tl uu[1J1L0nuntu (l1r]:

i"
YrYrofla.r, 2543 dr16.rorn Jenkins and others, 1967: 303-307) rfrorirrLr'l{iruriunl:i'on15

riuuf rirhirinriuurfionr:riuuftri6 Iou{riuuld'ariorJfli6oi':rirhirfiofinrgv ldtrarrvtar
.ic,, A - .i v

n?1u5o?0nu[o.i[[Junon::rvrLrurr!o (nqufu'lYl:0!vvYruD,2553) a0rl 0{!n?1![14t.1'lv61.ln!

(6uu airrnm:raulo rirhiufiorj:ra!n1:n:Iouer:.i (i'uvrii:r t11{1urn1v, 255a) ritulri'

liirulnrflhnii6urrirauto d.rrairhifrriuukiuanrl6uunrrr:6ouiurir nd'ruaoloonvrl

n't'tuno0,rvll tu t:uuIn?ltJn:yfla:a':u [un']5r:uuuavn't:I1n0 n:tt.l Lou L]rlan?10n!.:nu v'l
- : - a! -'tfinaa-rqr6rrrnlr$-auLfi!6! (r1rgg oiuvrifiritlr fi, 254D drrin15uuliriloifi:'ruro!nfl50{

tonnrro{lirhirinGuurfionlr[rJAuuBUaiy{qdn::lh]mruinnrJ:ua{rifid'o{niluavtjru'tfinr:

L5UUn15A0!O',l[ULt[!o?UOrrau !tya 5']1fl l'tauL!n1:00n']5flnu1[mu[ulJnntu!tuua
.1 s s dJa{n! 41:a! rvr fi rlay 0u [yr 05 t! n o?'DJ r: ? a n (a lu n ryl a Lu La u l'fl 0 n lt r: u ! n 1 ta 0u alu n{1!

-!!.ia.a.n cn:tunl:n1:nnu'rlJuytui'tu,2555) a0n1:a0uant!ulJUl,tuirtlunllr't[yl:filrytu!L
.i. u

a:.i15vrLlIu11,'uJ1:?r.l Lunn n: l! n1:[: uunl:601.J t{ tu1]0 ouulil! qn rru{Lytn [u [au nltttufi!
9 1 & a , ieu d d, , q I -!anlullrr5u!a.ir.]aL unriuu a'tull].Jtut!L5uu rtasl.J[[5.ta.i[aLun15[5uu (ar?u dsfra1,

2557:320-334) aM:nlluyl'tLJl'roirrfiriuu rirrynlulaOrLrr.l:vunli'lflunr:{nnr:r;u!n1t
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aoulrirrd Application Periodic table (Barma, 1989: 741-745\ nr:rjrf,o uri! rSfllrldriunr:

ri ounr: a auo vlirtvirjn li u u rfion1: ou 1n tiuuitLac aulo nr:tiuulrrndu riJu n r: ri au ffi
a - d a,'t:JiiT,ioa0lui aoqna o { n'r:a nBlrrl{LurarS uut!u?ilflrUnlu Ler nlrnnu'l tuqn!!:1J tu

) . - , j . e ; \u
mnr::ufra ar'[uinol]u [ou rafl''lvouliE{rfla [u La ua1:autv]r1o'tuo! ni tnaouvlltuu tlal u-i

ra6olv:d'ufirnfioufi uiu alrivrlv{u lorrno lolv{u urir:r5n ttau Phabtet (Phone+Tablet)

(Margaret Rouse, 20 17) 6lI:.:ri uurirurtrurlufi :cu! tniorjru6u rnoirdr' itullia1u ofl

rJdoua-rgryrru wifi ru!!rniodru6utnoirinrrrn6.:51o rfio16adlu'tualluauo?n1un1:

dfln1:15uun']:a0un1:[1J']0.rt0!aa1:aur fi to0u1.l:?elLl1 nJutLua{a!nut0la !v[Lnnolcn:
j -o i - a a- Y d

uaclJnt5uu !n?lrJaoonao{n!rnuuro?:'lLuqFrfl01?:luvl 21 n0!vnuYrl1un1la0a1:
v , - A ' Y o J d t/1 o'

a,riautvtfi ua35lvtlvruda tRo n1t[5uuina00t?n Fr.iuuel: a.: La:tJ LvrJ n1:ulaon']l tl uu: t1J tt''- 'n '-
- vA,

Lun']l1rn,u1ntl!5uui ra{r-rafl0at5uu0u1i}ta1nva1u[tavtYlu.:Yl0r]1 6nun111110.1 t:uu'' -''- -n _ _ -ri''-

(eirfnmuazuvn::tin1rn1rfi nulliudurru, 2552: 4)

a -o J w - <'rY 'Ja'tnnltfinuliran''l:?iurnu2fl!n15don1:$uultr1.J!l?uu0lu:'lu?tltnu Lount:0{u:ll16u

a1:a'ur'uii (rJglrr6 ilardnii, 2557) n:o-r!a (orariu duoaarqi, 2555) ldfl1rni (r:fivrd

rfiorurir, 2553) ha uavlirrruriolla (qnrn ur3u6, 2550) er1r1i6'rrr (nqurulvl: i'uvrvnjuri,

2553; oqil: lno'aisuil, 2555) arrhfiiorrJ:viiriu (rarrd'nuni {ouorur, 2547) nu'jlnli
-:-!don1:tiuu:ltuu:? ! 0?r l LvrJa ri!qvl0v]1{ n1: n u!q.i'i,u lla vun ti uuL]Ft?'l Yl.lYl0lQ n 0n1l

{onr:riouiuuudufioo-ulu:coTulin (ra1?a'nun: riouorur, 2547; n:fivrrj tfio.iuri?, 2553)

uavrvriutlrnfi6o (fi'rgrur irnaiaiiirglry, zssa) a1n.l1uio-ufirfiurdalo'lna'm 6lrflutraqr.ra

-a - ! )
t,l9.r20Uraann1500n1:[5uu: uulJ:?rJlJ0:?l]nua0rJlca! I]l:rn11!rfilJ1ua!nutu0v1[:0.:n1:1.:

-aJi-l,---,a-01n ig'tLntJ t a 9lruln?'t! n1'I4u1lJ0{Ia;i!qr5111nn1: ttul.,tlj0lun tSuuturJ0ulJ6nuluYl 4

'[ri'inr:rTsiruratirrsiorfi ornaonlrJ

t.2 inarj:va.risa{fl liidu
- A a - ) ia , - :.

n1u'ti uytl{ n1:fi nu1 r:onrian'r:non15tlUu:tlu1J5?tJ!0n!fl0utca! tJ910r{aa}.tq n

- ; ^- !vrrlnr:15uu15oror1i'r.ii'rnGi'ryitrfnri'u!dufour.lri-nurifiqir-floil:valrinr:io'ur,r'lylo+rio

onu

t.z. t rdonJiuurfi auo.raa-uqvrdvrrrnr:riuuriouriau uavyir'rriuu
)-

LZ.Z [1r0fl nuln11!n1? u'tyl1{n1tLtuu

1.2.3 rfi oanu, nrt:fi,:xo'to,uolrinGal
;-

t . 2. 4 ufr o n- n ryr olt fr ri r ! : y fr vr8 r.r a,u o { e oU : y a !
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1.3 6XX0r61Un1t20U
I e a v ) ' ia' c' -__i

{1uii'uvt1.:n1:Anu1 L5o.itlanllionl:t5a,L/5tt!1r:1r.lr.l0rl!ao!:ua!u,lmotiaauq14n

vn{n1:16u!Gain1:1.t0'tuiilu;!fnGuuduftuuFnurtJfi + fi alr:fi5rrrnr:ii'u#lvrLo q do

-!onu
4vu - - ) , i d i-.

r.a.t rinrEuufrlriitnr:o'onr:tiuu5rrlui?r:!oriudoU:ua! r]i{aa!qrovlf inl:t:uutlo'l
--i

n''l:1{6'rst valtit u6ln'jrriautiuuoti'l.ilfuaildqJvlllaaovi:vd! 0.05

1.3.2 finGuufitdiunr:o-onr:tiuuirrllirr:fi0fi'lf,orj:vau in':rrlrir':urirutnr:riuu
Ja
r:aifl 'r51.rnlq 0utu:vo!a{

a u4 , 4 u

1.3.3 rinriuuilnTufi{ olaeionllnion'l5t5uu5ttuul?! 0n1j60!lYau 0g Lu:Yol-rllln

I 'i'v' ' ' 'rsYtfirl:vfivriaalrnn'ir 0 501.3.4 ao!:ca!fr Lt:?un! ntn::}ln'l: t:uul uulJ:'lt.lu0 rln
; i -^ 1- t-,

anl:FuuilJo{ltn[5uulv{u'uutJlnn?1:0uav 5U IJLtU

1.4 tlAU[!9r{1u',]0tJ

1.4. 1 drctlntua;n{uoirotir I

1.4.1.1 tl:utlni
x

untluutufou}.lfi nultJfr 4 rioltiuuuo'runr: tiuuivlulfl 1an5-nt[nfi 14fi 5

nrnfiuufi 1 ilnr:6ntr 2559 (i'ru?u z5 nu 1:rriuurj'rutl'lu{u siruafruuru drmorul

{'flaioq:rtn iori drfnrrurtmdufi nr:fi nur!: cn fi nu1a 5luliorfi rtn 2 iirrin'rru

- !,!n vn::l,ln1ln1lflnulluYlu!'lu

1.4.1.2 ndrrn"?odr.r
& - a -,) -,- r. 4-

rin t5 uut u rio uI d n urU vt 4/ 1 v o { [5 uu u0'lu n 15 t: uu? u 1fi la a I -

nrinnrani firiuuitrrnitfirLrfil 1 nrnriuufi t iJnr:finu, 2559 d1u?u 25 au l:lritrudru
!;

n lu{u 9illaduu?u iilLnollurJ or-wrioE5lBl5o1t iiltn{lutgn uvlnl:finulUlvo:Jflnu'l

q:luriolitter 2Iout6onulutoluan (ctuster Sampting) Ioaldu-nrioudurioulfinuriJfi qzt

i. ) a- a a -.1 e1, , v Vfiflior llorornllJnriuuarullrur6lan5-n ofilan: t1lu,lv0{ltlu? 0':tttuunq fl?0u1{vl'l

u0n

1.4.2 .rrourrndlurdou'r

i!- J - di -riovrffl{lunr:io-un5iuno [:onnr:r.ro'rer rtrtnrLtfirLt6l l ndrL ar:v nr: t5uli
!!

?llurfllan: n1!Uananlununal.inl:finul{ufrun1u lrflod'nt1{ 255t'ldrrar 15 nl! a1!aY

50 u'rYr tu014'rytt1,Lun1:1nu!o.:u



a1:i{fi 1.3 rdoyruaciirurunrufi"tt"lunr:ionr:6truiuuuirlfio rSolelr:r.lorq

[:o { rear (Rru)

1. iiruurnr: nr:ai'l.: sl1l1n6'ln 3

2. 1ru'roos FrotL utavinfiloool 3

3. a!t6!oi6lqnuuulrari uuavuturnrl 4

4. rat00nttntl.l 3

5?}] T7

1.4.3 :rsstrarlun'uel'1rfi un'15

Glrirrf,unr:riaiufitn:n;rnrl25596.:5ilyrnu25591unrnritLufitt]

nl:finur 2559 'td:vu;rrar#lvro 13 nrl

r.s r.J:vTutridnro'iroctdiu

t.5.t rinriuurirnrr,i6alor:rlorol tilufiugrulunr:rEuuitrrafiturdou''6u 1 nat

^" -l
Ul LUr{otJ Lu.in!{1el1l:uo'l'lu to

t.S.Z rinriuutriitnl:fl'qt!'tuasd{rairLnr:Guuin:v!xun1lli'r':lundrLarrLr:nrirhlld

lunr:rEuuuavnr:rirlrulun{uar:vduld

i.5.3 rintiuuiHaaou o-NrT qldu

t.5.4 riiuuurvrrl'tunr:rJilrJllrtavvTslur:irt!!nr:tiuunr:aouitrrni uavitr6u 1

L1rLrU:YAvnfl1Y{

t.6 iurufi'1,{droflrt

1.6.1 uoilnirndufl.t:.1{irq ra!rudl Iil:un:lrJ:vrnyrrailfinnairldurfiot{lruuu
o -ruurrlrtliod':raiu utavdru'lunluacalrnlunr:tiuunr:6ouL in tJo no[LaY[ty]1jla sl on !

- a; - i -Ir.lrn! tnu? nUniilno'tq t{oou'lUAr.t GtO.:O1o Ltfia.ifllY'l f,fru arellrU 6larrlr:nOmdlraao

urti'rGorn uratialni'[u:vuutlfr tGnr:uouo:oori

1.6.2 :u!u!iffinr:uouo:ouci rar:r06.: rilufiorEuntorov{r4uri raSoulraov'{oil

^ ' )a ra[flud?uUrcno! o1fitdu(P[atform) air u iu q rJ n : ru a ta n v : a u n 6 vl lj v u'] u 1l : u ! ,) 
a I

norfi rtnoi lvr:a'r,rvifi ofi oalrimlv'lurrav*fr r,rFr

1.6.3 ntrr:firvrolosionr:o'onr:tiuuiuulirr:fi 4 vrnufi l :voYunrrufilnolotol

rinu5uufifiriodon':ufi rirrauo uuu rn:!:ctrrunr 5 rvdr.l

B
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1.6.4 ilafilrqilivt'l'rn1l r;uu Y 1ufi'! aan'rlia n15t!euuulan ttau iva!n15n:n']5

uiuuf lurf,orarar:vfiriuultr'dritfildurLrndourfiul'ln louarur:niarlfiorn*truusraolio

a', qr6r.on']rGru1u6'nurucairl 1 rtat nr:ioolanuanrtroi I tfiol o ndrqrunrn nr:finur

nr M4!.r 1 uu o.t fl l sio H a a'l qvr6vr r l n r : ri u u

1.6.5 nr:{onr:riuufrwr-riuio ralradr nr:i'onr:Guunr:aoufirriurinriuulir5uu{

iuriutilun(u 6{uuriavn{lrJ:cnoudrufnriuuriuutrir !runarl rr'avoir rinriuulun{ild

uanuJ6uurEuui6lriuuavfiu nufiriuurrilldrirory6orinriuufitiuudoun'jr 1un{u1fiiun"u

iufi orou rfi onrrueirrSototn{u lunr:fi nurn{.rd {iiuldraon}Jrrlunr:donr:titruifi 
n:l

riurdt4!rufi do'int:uavtratlrcar'lfiu'du""" z ;rJrrultduri

1.6.5.1 n1:i'on1: G auirrlu n{l rrtjsriu (Teams-Game-Tournament: TGT) rflu

nr:ionr:tiuuirrlu6'on{u "l av 4 nu fiinm:Laur:nunnrirlriu 6a riauuril l nu runar'l

2 ou ua v G uuaiou t nu o1{aouldrirr'ruoi6nr:6'n nr:ri uufrild

r) ;furjr rflunr:rir r{r{uvrti uu rjrrauolvrGuu tauonlu6n:luuoo

lvrira6orvrriuulvri lounr:!::uruornnl{aol v6ooirJ:ruloul{do161o u'a"do6u 1

z) furirlrun{l nr:o'nn{lrin riuu n{ua v q nu louarrt n'[un{uovi

nlr:ra1rJ']ioflavriu tfi oiuriufi not'do''' rirfi tn::und! louaurfi nlun(llddrorra6oriu

rfiolfrrfionr:riuuiuavaurin4nnutirutv6ari'urfion:rl;irt5o 
orunrn4ffLotoln{u

a) ifurrrilt'udrutnrtfi ouoaol ionruinruttrhtoltdora'rfi riuu

+) rYuaTJrr'av!:vliu r,tdlnr:tttilrTuovdrnvttuutoluriavndrLur:rutfl u

avuuun{rud':r,rrriruodu n{ltodinvuuulrnfi qntfl u{truv

1.6.5.2 n1:inn1:6uui*wriotvrGuu (Jigsaw) rflunr:donr:riuunr:aoufrtd

uur6orionrr *Jiwraiouloidudrutaurrn-nsianuav t du rnjlrinr,iuuoonrflundt'lail1in

lun{uinruaur:ntunr:ritruirirlriufi vrvl6uurrir tiuu!runarl. riuuijau O.o'10":to

rdorar rfl uGoltiouryirdua:rtntun{l lnu{6uuuriayauovrfl ufrt6ortrqluuriavrioltiou

Iouhifiriuuuaiasn{l6nurduniruriayfildonufildiuolralru a!rinn{lfiiufiotor"ifirio

16urfi,uovdnurdunirjuriu ornriluriavn{riovnanrdrn{,rdrLtfiooBuruorrrLf rdovrrli

rfiouarrtnlun{l ufio'lfia,rinlun{,1iriuu{rdovrn:urlnra'rtodoo tracLfionr:rEuuiuavi

ntru{rirriol tfi orniu,uiorrrrilriu n;riaoulirirrauoisnr:o-onr: G uu{o-ld
" 

1) lYurjrrdr;iuvrriau n:{aoui'ofion::lrfiotri'liorqrJ:val6nr:tiuulu

u.u,Iu 1 i'oitn::rLr'fi ovr.lvrrurdovrfi n:r'iaoulduolrarrohiajrudrlvir

z) riurirfion::ln{r
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a) riun{r:{rfi urtrry rinGuui :rfi'urirvuofi'rrior.J:vr6uirgrardov6nur

luna!eiounr:rnruauh lo ufia:kirirrauoy'rrlorrd r lvrlr r r nrrsu{orrin ri uu rtr n{r laro

***""rt".,ri.ino',oro, t'ri'.{ur',ror',rurin:to rfioonarriukiudr a:rrtnrrriavnuS
; \e a

ttundrutiutirFnrclU:u!6u1-JrUvrlv]out0i tota0n

c) rYualrtnn{l{rfi artrrprauon'luf rinrEuufih.lfi nur'[u6olfi nutol

ldiu,,,oryilruud.:n6'rn{r16r: uriacnuzua'oil6uu drrauordovr nru{6lnuro{dfinur

lrudr lurruyfiarr€nrjrrauotdoyr aurfinfiriu{f,lorofifiv6fiovrfirLtfiurdovtaiooirl:ru

a1J rfi o nrualrl: nit ol rdornr

5) rYu a 1 
rJ rra v rJ : v til ar ri nlu n { rL i r rL fiu a 1J rra v o i { : r u ru a n r : rir

fi r n::il usiacvr'ito tfi atti'16' nru6o:llu oo

o) rYuroaaudou arrfi nlnnurirrrllltoaoldoer nvuuufildrj{rJrfl u

nvuuutorn{r

t.o.o dorJ:ca,', v,ru6l f, onr:r,iuunr:aouvaro l orrrl firir,rl't"Lunr:aourfi o

d.:raiunr:aou Liuri nrisrsY{Ifi v nriolntuf yrilf, aauifi rnrL uorjn6 rn{un'l:1in'rE uu

:vru!!l:fi nr:rrouat:otroi uavtnlrto nFtn{ulroollnl rilufrl

1.6.7 n?1ui1?l4firyrlnr:litru ytrefi.i zuarirl:vyirlnvuuuy#l Guuulayriauri ouorn

nr:riruulroaouturtsiavwiunr:itrnr:Gau{ 6owr:r.lorn 6litn:rvrilnutdrir normaLized

gain

1.6.S d!fi il:rax6aa rrllru6lrirfi uaolnrrurirrrariryrlnr: riuuuol{riuudriuuiotrl'il
2
a'or.J:vailuuriavvrjtunr:15 uuf :vyirlriou15auttacudlt5 uu Iouolotu!:vav0r]a0uao{!

riurnn'jr 0.50 v5or.ranr:tEuuftorrinGuurfiurnduniriouav so ;iluh



umfi 2
-q i; e

rond1:uaE{"lu?ouv[nu2to{

lunr:id'uGol nanr:o'onr:riuuiuuli,)}riorildorJ:cailfiiriotra#!qvflrrlnr:6uuitr

rnfi 6olnr:rlorq riryiurinriau{urToulfinurifi 4 finr:finurtonar:uav.lruio-ufitfiurlla'i

on!

2.1 n15{onlitiuuiruuuiuLio (Cooperative Learning)

2.2 nlurirrurirurlnr:tiuu (NormaLized Gain)

", .J
2.3 ai!!:Yauoaua,.lvlun

2.4 f,o!:val
-- j j

2.5 i'r1.l1nUvllnu?10.1

2.1 nr:ionr:Gsufrruudrufio (Cooperative Learning)

' 1.1 a?'ltJl.lllluttolnr:Guuuuundldrufio

nr:o-onr:tiuunr:aou6o{riourfl uqutinar': (Chitd Centered) n;1nnuovfro{d

:!uu!n15n-on1:riuunr:aoulou6n{6ourflurirdcg 6rui]l,lnrurirr{lufin;unnuovfrolrar

uuryrrlur'ldlunr:r.lfril6lrutolnul#r]:satrora;irl5o lourirfil6l{6uufiiorrrLrrnnrirld'ul#

{rBuufieiruiulufinn::rL :.rl:unruiua;adorJiri6rirunurol (n:vvt:':l6nurBn.n, 2542)

fll1u-ukiinr:rlrn:vurunr:r5uuiu!undli.ufioLturfilylrytunr:t5uunr:6oulrn nt:

o'onr:riuufi.:liou!1u6{nl5riuu{iufi'u rjrurt{1unr:riounl:6ouivlulfllanfldodrl

r rLrcali6yir rfiolorntrruyfirinGuurirfion::liru6'u1un{rL rinrEuuovloiilonrauantU6uu

nruriri't-ralr€nuoln{r: uavnr:firrriacnufiiulndu6ulriurirlvlaur:nf;oar:riuldufluoeirl6

(anrriudlrailnr:aouiyuraraoiruacrylnlula6, 2546) il:vnolri':u 5 dru 6o fi urlrvrLru

iufru ir.Jfra-lvluSyrwrn dlraiunrud'!r(uii:vv'lrln{rL n,)rrLiufiotar:r ulnnauavri'nrsv

uxdlnl uona'rndn'ttn'nnr: uiuufrrtli':lio (Cooperative Learning) raioi6nr:riuuiull

" tearning team " lilunr:rjrfi'nuvn:vutunr:tirlrun{riudurlflunr:68unr:ao! lqunll

rEuuirurui?rrfiorijui6nr:ionr:riuunr:aoufirinGuuldrirrrufrurijundl 1 av 4 ou alrfrn

'lun{linruaur:o'lunr:6uuunnsirln'u rflul"nGuutdl 1nu r]runarl 2 nu ttaadou 1 nu

4io i
! nrir'r u 11{a arnnuuav nuriavfi rr]rurr u'tun r:lirltrir:L rir.r (finur trt}r:r01,2545) {t5uuvl



1.2

ldirnr:riuufluilJullf,ovinr:rJiunJ6Uuvrq6n::ulro.inuron rir'hi{riuufin?1lirLfiotal

sionr:tirlruurndu uavaurinlun{1ovfuiil:rliairrLri'u rion{rLtolnurolrirnvuuuldil

rntud (Stavin, 1990) uonorndnr:{on'r:Guuiuurjufioti.rti]uiEnr:aoufid'rtaiulfr(riuu

Lia5rlrJfrf,',:Jri'uti:vv.jrl(riuutuuriavn{rL finr:uanuJ6uunru6orriu lfr'.rirfiilo6lriu[tav

ryu aur,rildrur,y6on!ddoun.jr a,,,rtnlun(lovfiari.,riofi'uir:fiotourianr:Guufto$fiau

lun{l rn:rv6ouur6oi.jrnr,rd*So.uolalrinrlnnuov:rrrflunrruii*io,oln{u d'lriunr:

riuuilruui.)r:fio (Cooperative Learning) 6.ridnuruvn: lriu{11rri! nr:G uufi rriunr: urilriu

u"aynr:6uunrurirrit (tndividuaLized Learning) (iuvr:r d'ufinlrrrlinri, ZS+f) tildltaiunr:

6uuf uavrfi rluu:.loltoyrlnr:riuu nr: Guuur.rli?1riol!1di6nr:{ou-nriuuldrn{l:ufiu

LrlrlJi::l.lo1 uririlunr::.)rrn{la drlflln:la5rlfit-o rou finr:fi.:vrror6',a6lriuuavn',u finrr:l

ilfiorou jrufiufifludrunuuaydl]:rl ndrr6o a!rinusiacnulufirloiiur:n:v{uhitio

ur{3i'torfiofiautirurr]t6ouavrfillunr:riuuStorailrtntufirL rravr(ruur{tiuurrl6',ru

afiirgru..luard'o"l '[rirfionr:rioufour::qou6lfion?1!4M50{{aflkilaruirfiouluio16urtiu

riouovinr:doar:firirlo.irun.j.tnl(aou otjr{:6n1}lnlldli'nBVnl:dr.:run{ltdurlflu
- .t -v- d

nr: Guunr:aou rfi olrirint5ouvtolu'lFlut0n Lo0u'l'ltlll5uar0n1vl

ornnr:6nura1!ldirnr:riuuur.Jliufi ovrLrudr nr:Guufi riunr:rirlrutiun{:r

ru!Unacrrfi uaunarntl!ar!.1:o 6lrj:vnoldrurinriuuuiuurril !runarl ruavdou rinGuu

yrnauovdoldrory6ouavfi.:n16lriuuavfil rlnnulun(ufieiruirlJ'[unr:rSuuiufiohin{l

atir:nn'rrfruion::loul::aaadt5o:urYlinrrliufiotousianr:riuutolerutoltfiolorn

nllildrLinto.iueiavrlnna 6onllrirrSotroln{l
de i

2. 1.2 yrquAvrtnu?tr0.inun'l:t:uu3[[uu:1rt o

fifiur rtllni (25a5: 6-9) ldniirrdl vrqufraurr: (Fietd rheory) tol r6ir taiu

(Kurt Lewin) uavvrqufltJfra'1ri'ud (lnteraction Theory) toltuad (Bales) Iolru (Homans)

rua v'tr{ (wf,yte) o-.:d

uqr*frauu (Fietd rheory) tol16ivr raiu (Kurt Lewin) iuur6oddrd'rpalltdo'ld

( 1 ) ln:.:airltolndrLtfi oornnr:::un{lto'rr1nnafi ia'nuruv unnrjlifiu

(2) lunr::r!n{lrrriavail alrfinlundlovfirJ!d'rri'u6oiori'ulu:!to{n1:n:v'}i'r

(act) nlu5f,n (feeting) uavnttLfio (thinking)

(:) orrirl:vnouril{ 'l d'!nd11 1u{o t.z finarioln:lairltorn{! fili#nuruv

run nrirrriuoanlr-Jnudnuruvto.lalrintundrL
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(a) alrtnlun{rovfi nr:r.JiuoT:rtrrarfiuuavnoruutrurYurirlru 6lnr:fi qnna
au anururrlildr ovno'Lvtdonrrutu!ouvt.i0=utou'ln! (cohesion) uat0svlllvlno a{Yl0

u:ua"nd'ufi rirlr.indrLarrLr:no'rtfi umuhldd':u6

rqufrr.lfra"rri'lti (lnteraction theory) toltuad (Bates) Islru (Homans) uav

- i --i-
L'rv (Whyte) 1..rrLu?nq ur1ut0{vlquflo{un0

(t) rJ i a-lrn-uritu n(r: I v rfi o{u loidolorn-onr:n:v'virion::rLodrlloourlrai'l

(Activity)

(2) rJ fr d'lvr"uri 6o rJfrf,'lriurirrIirrnru (Physicat lnteraction) rJfldun'urivrrI

mor (VerbaI lnteraction) rravrJfrd:Lri'ui5vnlor:rLnjin'to (Emotionat lnteraction)

(3) fion:rlrirr 1fin:vtirdrunr:fi!fra'ln'uridovrio'lrirfioor:lnjrtacnrrr.]ia'n
(Sentiment)

arofi qnaaqa, (2547; drl6lorn Leechor, 1988) neirrdlvrqufr nr: riuuidrtr

a6trgrgr alJir nr:riouuuuiufiolun{utjouinr:r.Jfr#1n'urjoeirllndfiolu:vv'jrlnr:dr
tafrrn::l rirlf ud na'trllnl'o]u1n1:tSuuivrl{6ntlQrU''l hJ Lulveiue{ou Lolln unuunl:no n1:

'J ' i 'lnr:Guuullrjni n:clrunr:un!qJu'r d{[ua']u0vvi1 [vn1:t:uun1:a0u!1J:Yafl 0n1rrj1nn?'
. - ;- i" , i, - r/< 1

vn{aelIrUrUliilnryrrnotu [un1:r']n0nli,.lnquvla{ta:rn'lll.llanna

(1) nr:avarunrrtcio[tdl (conflict resolution) tfi a fi n r: rrir n { I u o u o v fi

J.- .t I ; ' 
; -lfldrriuo'lutruvfrlirao nlt r.]Lut-0.:tau'l ri! n1: un! 6Uv1 ul0rnl:tauon?'l notvu0ln!n1:
Yl - i ,-4,- ', 

d
nr-o6ruu5obitfiuanu totttti$ulo nol!nr:vuvt':u 141n?1!:trltltotlt11o1l:11L [nnn?1rJ[1,'lt0 ]l

Jo a c, I o.,rd ,i ),qv^ a w)
n2lrJriu1o Ituqaa tiJunr:tfr lfinuvnr:6o li1 trlnonl:[!auult!an no Lutnonll [:uul { l0v

4 t - :; i
rvu?1 n1t[5uur]r.laa!qfl 0r1uJtu

(2) n'r I : v o ! $a vtdn: rr f rra v rJ : u a! n 1 I o: i?rL fiu (resource sharing) n r:
' -;-! - v) ;-

!04=xttluiito{nq!a!rtnvr:Jvrun'ru :vaun1:run'r:tl ultlvittflnnl{nu ul0!n1l?tnl'lul,lufUv'l

-i:?!fluiu [oa']'r nnvrualnualuvll [un1:InuqJ],r'rrlJu tuq2utr

(3) rfi oua o u rfi o u (peer tutoring) rin tiutlirl ru ir I riulu n {rL rF n fi n r rl
, ! q ' J zP -i 'tu,Jotau L!ryru i ufln1i[5uul,0,ir]ur0i tvtll.l!lrnd']145un r: ti uu [una! rfl 0! nn0no!uo?u al

910 ntnl u!n't: [l,!yt:0u Lu n1:?'r.: [n:n6:'t iy]1in'D [t uut !u:30u6 i nll [r]l ul.ru n t: uuol unlS
, -)- -Lgr0uh4unt:uun'tu{0{n1:Lrn11!t?uLMa0ninuL[ayriu lyl:'lua!']tnna!0v[n:ulJIvtutu

oeiroLrnoanr:Guuiluoirunr:!frtG 6rrjrurYrirurvr-nryvturirunr:6oua;uriiryrar'[dourr6
-f, ,

nlnv qulfina'l?rJ10yn u?] n1: rSuu: tt1JlJ:'tulJ0 nJuln n1: t:Bu::1tJnuL!unqrr

tir:nrrlu,r'noir.:rrortaoalviarur:ndrrru:lrrriuldloufrrrlryrLruirlriu ld-a]nri'nryy
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nisu'run1:ra?{v1n'r'rli fi'nuua-!nl ri'nuvnr:rirlrun{l tir uvftuur{rEuu'lfiairlolrinruf

ua v L6 o:.rTu.i pr?'urf 16r uav nr ufl vrLli'rjrlLl iulfiuii nrJ :v ririuld

2.1.3 gd$uun'tsdonr:Guufrruun{uurlsriu (Teams-Game-Tournament TGT)

iLJ ttLl! nl: t: uu?tt!! ndl ud{du Team Games Tournament: TGT (ltur vi:1la,

2558; 6r16rorn ieuuryt: :vir1nri, 2s45) rflufi on::rLfi aurintun(rLGuuitdorarar:vorn

{aouoirun'u ud:rrriavauocuundru[11|,d{liuiloao!n?1 i nuuu!filffLuutiac nuovdt! r

:rrtn'urtJunvuuurorn(r n{ldtdnvuu!a{aoosldil:rlia 6la-nuruvn'rii'onon:lrL a}l1in

nduovuniuufi:r{rurjr{u lourua-ofi'u0rrlnouli'tnoallrLrrriutirluarrrL{fi{aouovroaol rio
.: u ! ' v. u e ' d a
loirraru,dlriurusiacfr!ov ttJrU:cijrlfrv urj.lrlu ua1t5!raulnrtnl0r]nuol utnn101ljvl[14 0unu

e , " 
)'1 ev d ;1 'rfianr:ud.r{ut!a{ rl[.[1ii Un 1: ufr.:riU O v n a'l tttryt]t totll0.ioUfl: A1.lnv $!Ull[o:lJ vlUll LO

nv uuu:rrarando'i1r[Jufrutuvtdfi aiaouovldtvnunnll ta5!tt:n ttu 114:1{14 nlt}Jttu tuu
ri!

4;u t, I
oiu aurtnmnndr6olrirvuqtthul'lu5?Lln=utlatYa0t{tluttavnu tY{0n?1r]41[501J0inq

(4ivru 4arir uasa:tiu rtari.t, 2552)

2.1.3 1 oidil:sno!tol;!rr!!n15riuui3rJ*un{lu{idu (TGT)

qivrti 4ar{r rayo:1i'u 4arir (2552) ldi'oolrirhvno!ii'rdruta{n'l:n-onl:

T: UU: LrIU LT:UUUUNl: TIUUI UT]U TGT 6'Ifl

(t) nr:rau o rf,o 1 tfl u nl: tauo rdour raiouv G uulr,rri ;rJ ruul nr:
ai a i

rirrauorflunr:u::u'tu Sooi!lltr n5 6nu1o1oIdon'l:[5uu01.J 'l 1-Jlrn0!n Lo 51Jtr1]lr I G I

J-d!Y''urA!
Qvttflnei'r.] o1n?! u!unlltiuu5uudu 'l -5n1ruLv].J1ua!n!n15tluu: Lui'1u?t'lnunl!

(2) nr:6'ofi I rtlunr:d'ofil{Guu loutrinavrYurilr,n.uo,^r',r4.,',,0
- a e *' J , v n l d
frlilv{ri-Lunr:ro5u!d't a!1t n [rfl5or.t LYl0 tautn].1 va{0'lniutl LLl'l nll tl u1.J3[tnavv].l0uuo

! ' - ' - - lrirnu'tultllElnv'ooun'i1nv6 l{nflnU1[U014't LnUtlUUUtlnUntlU ttAv L:UU0uAlaOnUnl:

. A A ! v ;- a ocv-e ) a eo u't e ' d qv
r?11[ ovr']fi{uro: rluuutuurr! novll Lrovlao tnav]! nvt?u [va 0 Lvnla{ Ln tYi 01.J1']}.JYIrJ [14

t]ln ao

(3) rnl riurnlnourirnruirolrfi urnnrdorarar:cfi {riuulfrfi nr*rtiuuf
.ja. u

tunl:raurnx r.r15uuvlrljugi?nvlunln rttnav tJUlLuul.rulitunu

(4) nr:urilriu nir{nn1r${{tilJoroovo'odurjar ua-r.lorr.ira5ovirur.lvrGuu6

cu) ; - I . a
to t':0vt!un10'llttnu?n! t!014'l'!1$u1.J1r1ua? Llavt]1un1lt9llul.ln?1!fl:a:.J01nnq!!1ua'l n15

o-olffvutjlcJiuIvfiua1uIfiv ruriavlfivovisr"ruyn.Jlloifr r.r r j?! rud.:tir.vrnl6c nr:urjlriunr:

sirrfiunr:viior.rfiu u'ti.:riuraio urdri'orird'lnnnr: uti.:tnusia:lffvrirhlrfruuurnu uuullfa



Yllrqu

qD rToryniibtodu w'L?vqJ'
'lr l2oor
299c1

hTdniusuBnr: uuriuurduqua:1$61u 1s

(5) n r : u ol :n nr rl rir ri I t o lfi I fi nr:rjr nv uuult fat o I uri a vnul r

:.:rrYurijunv u,uutorfir uavyrrirraFufirfiinvuuualasrovldiu nr: u orirLirilufiltuv 'f,n

niu:orawr nr:i nr:r]:vnrrfia 1;av tzu u u i6a'',or:rur:rr..,frln.,:lLol:r':ia un uolt! ttu ufl!

z-
2.1.3.2 tun ou nr: io nr: r:-uufltlull nql u{liu (Teams-Game-Tournament:

qivrti Xar'ir uavo:ri'u Xarir (zscs: 165-166) trineirrfir d,,.,ntt
___-!

nonl:[iu1]: tflu lljluLL1JU lbl tl.lu

( t) rYuuoiuilrioilr !:vnouriru
r v ! 4 4- )

(t. t) nr:oiorfl5urtiararal:v {aauoolniu!tu01'r1a']:c l'l:ot:onvlng

11,.r rJ r: u l.J Lo t: u 1r I
a4o

( 1.2) nirnr"nttr5u:Ltn! Faouovtloliotgl5u!n1o'u.l':1u'l {'!tuun1011l

Z ).- ' l' ' ' d"Y
rrnrfiovra r:vfi{uEuuti uuf iEnr:1vnv uuulutJa Lunr:taltnu :?rt {a0qun:run1: t:uul

rtiu tumu lunrtrf qnrirou n:calrufitelolJ n:coruJufinnvtruu rflud'u
. Z - - v u d < qe - !

(2) tTu io fr I {a ou o'o vtl ln o Ll,i n a v rIu v { tYi Pl lta u n ? 1! a M5 nr ! a v

!:s!'rru 4-5 nu ytiu fi1fiialrtn 4 nu oror1:vnold?utlu 2 nu rl1{l 2 nu tflunutdl 1nl

lrunarr 2 nu uaveiou t nu rilud'u rfioriuuflourJfri6ion::untrrira-l raioluuufiriflauol{

(g) :Tunr:riuui rJ:vnoudru

(3. 1) {aouuuvriri6nr:riuui
(3.2) fr ulluzuunr:riuuirravnr:urilriu

(3.3) alrinluuriavfirLiruriurJfr 15fi on::lntrrirdl vSo1rllru

(1.+) ndlraSofi r:tniuun:rlrSolbiuriar:rinlun{lrlnnu rfi 01v1fi

n:rui nrut{rloluurt5ou -.rrr*i.rr,*.r.'.rru.;ot-,
n!

(3.5) *oiatfi lrirnr:U:vriunruinrrurrirlotdovrtolalT Enlufi I
louoron"rrirnu{urrror 1oulfr'arr€ntolfi rvqaolmotrrirnu

(3.6) arrintorfi l'tiron'uoErrurfi rrFrL'lurJ:v16ufi lrrnueilhirrir'lo
!,-.

(4) riunr: utj+u"r.r {aaui'onr: utirrTu rJ:vnolrirtr

(4. 1) {aouuuvrirnr:urj.:riuhlfrGouvr:ru
(a.2) o"o{riaur,rioalrinsir uruto.:urriavfi lrdrrJ:vil'rIfit nr:rrtilt'l

rn!

(a.3) {aouuuvrirrfiorrirrnr louoBr.rruoo :var6uavnGnrtornr:ta'u

a!

khanitha
Rectangle

khanitha
Rectangle

khanitha
Rectangle
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(4. 4) a r r t n rai o {rE u u 1 n n u ri u rd u r n rL r,r io I riu dr u q o a'r n tL fi
Jq

Lvl]ounu a0uLolJFnl.J LnYnltlt1lw!911'l "l lY{0n0!!flJl4'ltoa.iau

(4.5) rianr:u'tirriuoua.: lfirrriavlfivn:ronvuuu 6'orirriuaranr:

rl,ir'i1ru ttay lyyln3ltuu !!ua

u vriolrirovrruullriahjrire(4.6) li tlj1i lri Lt1l.i1J! na! t!'lv1l Lo1]1J0 i n"

(q.z) firldrnc uuul-rriatol uria vou lr:rrL frutfllnvuuu:ltLttolfrrL

oroocvrrirtaduviolri6Li firfftd'ntrruu:rld rao ovlditnrruolitirrflufrutuvt6flrac:o I

tuvrianrrrairriu
.!
(5) n-uuorliun?rurirtioto.:vll rCa0u!lJn1fi ,Janllul{llu ltactr'tuttlr:a

, i -a - .e I
a'r615tu{u druignr:sirr 1 rtu tJo!:Yn'rflvl!0lo a it 1?vun60l1tlYlr onou 0ol'lu']u11?

!.-
U:un1fl uu1ta'r0.1 [!ur]! :?tJvt.lu0ut'']{?a unu0{ 1,rJtl,u

:llLrlrlj iGln.i!
iruu rn : : v iu 1 n ri (25 42: 77) ld'n d rr 6l rYu m o u n r : i'o n r : ri u uilfl u1d

(1) nidlr6uorlvrGuluio{onrruflrariurri{riou louororjrrauodru f,o
- j. o &. d s

nr:15uunr:aaufr ilrau Lo u5o1trtun1:an!r'tuvt.i14a.:$uu Loun:l!u4o'lL!un1l

(z) ur.Jrn{rrinriuu 1ou't#t,onavnrll!4M5uttautY{11 rrriavn(rlrJ:vnol

alrin +-5 nu (Study Group raSo Home Group) nrir:rvardovinulrurrrrdurl donrui
i o - ' !d d - id -Y-- - '.!- --1.-
frn:UlLauo 6!1tnna!vr n't116.t11506{n?1 act?utua0a!1tn r.ln11!41}11:noaunl''l tll0

t0iuxna!ehv5un1:ul,{{u Lut?.1v]'luauo'll,l14l0vl1uuvllluu

(3) {onr:urirriu loud'olfivuril{urtavfi lurilriu (Tournament Teams)

fiin'rurauroruriavndr (srrr:do 2) fifinruau r: otndr6urr ri,lr: rrtilriuriunrlS! urll uav

- i" .5s ; - ! i- ! dd' 
'nnfllvlrilrruol]arilo'urvr[t Lunti LLt.tlJu ns r!1.Jn r0't!tnu1n! Lu0v'lvltl u1.r1]1ua'l ttau!untlu

.u d
to:ur]lt:a! Lunarix'tual n1: Ll4vlnLnvutitJuLSlrul,{ljufl :a!nu

(o) bi'rirnvuuunr:uri.:iu 1ouli'o'ocird'rnvuuuruanr:uririutuuria;Ifi v

udrfrauovndunlrandrLrdr (Study Group) tornu

(5) dr nv uuu nr: utirtiur or uria vnurLr:tL flu rfl un v utlut o.ifi! fi!frld

nvuuu:uySorir Laeuanao oyloiil:tia
trn.lruio'ufi rfi ardoraur:naTJld'jr:rJ urrnd:Lurjrt'u (Teams-Game-

Tournament: TGT)
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. C " d b a, & e.tvu-d
(1) {ud1 ni,laauud{ootjlua.ra nl:L:tju: llutunicFl] Luunl: uutn o'-' '-'_ nn- -'

n1lrtala'u oulnriuui 1flunl:WriroT l a'o i61o uaclirnr:utirfntiurloontflun{rL n{rLav + ou

firuqiavndlifnriuufiGurrril 1 nu tiorlruna1{ 2 nu [acGuueiou 1 an

(2) riurir.rrun{l rrriavn{liuri'u6nu1dun{1 rir fi o n::r: h n':ui rudr

) "q J 't'ooflufrnta!a uasiruvlv5a'iroa.rau l;nt5u!Ln.!u-0F]uvlttTL0trloula1'l1l! fl11.J'r1000lJ1u tv-.'- ^',,, - -.n.
)v, w. -

nuvtLtJ[11[nY{.i
L - ' )a q ed

(3) riuuitriu arlt nt a{ ttna u na!vl].1o11!a ltlr: n [na [nulrllut ntunu
) ,- - 4 e 4, ,

r o[t1{{uiutaSoua'] lnvuuut0.iBnacnu!151lJt!!avtluunq!

(+) rYualJuavrJ:stfi u n:uavrinriLuil!fiua?l ru'i'lo.ranr:r,r,rjltuloutfi

6'ruvrun{loonurrjrtauoaanr:urjrnnvriolfi'lndr':n'rfiutun{lfitdarruu4':an uavndtJfr16'

nY Lruua.: aoo s16i1J :r n'r-a 1 1 nn :
2. 1.4 n']loon'r:riaui;tluuusiauutEuu (Jigsaw)

nlia-on'r:Guui;Uuruoiauvtiuu (.tigsaw) riJudnuruutonnll6uufifnGt-ruovnn

rurjloon rtunqu Gu n.jr n{rLriru (Home Group) fi:vd'uaeruffiurnnrirrriu loririnGuuov

'loiiuorvurulvirirfion::rrna'r6an:rrtitrdovrfitv Guuo anriluri'rtod autvirriu<iru'lualrin

tlO{tlgiavnd! tin15UuldiUuo!y!1U1f6uni1f?ri0 rlunuauY?1]0 ua'l tun?uylu tlsraYnErL t!
e. v ! - 4va

finurduair'luioriu 1 iruriu 6un'jr n{u{rdurt1ru (Expert Group) valornfrloifinurta5o
w)\w a q ! e Z _ .'1.?!'.

ud't u,sravnuou ndl t1lrnaloutol U1n? 1!5, too1n nll finu1tu!1111ouu "l 1l'l05lJ'rutvn!

al:rfin'[un{lrirutoivruto{ (oiur rlurn:uii, 2551; drr6lorn Aronson. t 9gq) 1fr'tfiauaurfr n

Z , ".- v 2 yX I . 'r'r4rndrldtiuui tfr ourvnra*riotjou uactnonl:t5uuivl{t:a{ tta144au 1n1:vloaoutlav Lv

ncuuu ri?u'tlifn riuu6utfru rfion?1lLa!naurulunr:drfron::ldltair:nruirlfiouav nr:

rir umaon:ui:vr,r'ir r rfi ou'[undr

nlnni:finural ldJr nr:ti uui;! u!uria!r ti u! (Jigsaw) riJu:rJrr,!!n'r:a oufi

ruiunr:drfio n::1n drl lnu uil.: n6ilna vfii nruau'150 rle]nFil iliu tEern'jr ndldru (Home

e , u e A )a I , ?--:---e
Group) loernl4aouuti{u-?'[o t5o.!ra nul r 1n!0lu1l]un[:uu Lunar] ua? LLnavnula0n[:o'lYl

- , !; v4ae
erlrtoiau'loltJfinu1 m-un'j1{tiu?t1tU (Expert Group) rrdrrirnrrlifild'o rnnr:finurnauur

-.ia
aEUlu [r411!ar.]1tnflnnu [una! 114[1J'r [i ttalunnutsl:u].111:0!a0utv.|atn!nvuuu

2. 1.4.1 o{riu:cno!toinlla'nn1:6uuf;rJur-'lriouvrGuu (Jigsaw)

kifi rinitrnr:nd116{ oid!:sno!to rnlrionll6uui;Uruuriolvrriuu
. ".- !

(Jiqsaw) t')o.lu
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aivrtj rao'r uavo:vt"u lafil (2545: 178) tau 0016! rv nou nt:d'o nr:

Gouf;rJ*rr.tdolvGru (Jigsaw) iorrirl:vnol : dtu6o

(t) nr:rniuldonr:riouf {aouovoiorrniulltrrru luorrli donr:
a yA . u r) ,- -!--.
15uuidu 1 iirraiuittuttrruL[glavnau tlava5l,rtt!lJvloa0!u0u Lutlflavvu1un1:tlulJ:n,

(2) nr:ioalrinto{nd! {aounYsioluril{riuuoonrfl undrL 1 Gonir

" n(udu5ru " (Home Group) tlactrtiavndlov!n{l{r{urtrq (Expert Group) uoiavGolsrrl
. )e - !
tlJ.r1U {aA!al1.rlJu

{rur[a, nlrmoaol do u rio{ti urtr cg n #u rdrndloir rottra v

n ; qev 
''l 

- &

aou6olfisrutarld'riuuiuraouraio:rulrul#ri'lalrintun{r:rr'd': nr:inr:ofil:ruri'uri'r
- I o s v A )- ! 'rioruiuudnnfl v5ain't:olr.J qou 1uf?tot5o trt5Lt,t5 ua'ia1nrllria0!vl1n1:voa0uu 0uuav

rl:vrfiuti'nvuuu

s fl E'rqvro{ (255 1 : 1 84) kirauoo{6l5s no!to'rnr:innr:tiuuf:rJur-rr.r
. .".-:grouvll:uu (Jiqsaw) t?onu

(t) rnioldo {aoutniurLlulru 1un':rrLf f,o ultluoaoudotl

(z) {'nalrinlu n{ldu3l: (Home Group) uav n{r:{ri urtrrg (Expert

Group)

(3) ni:i'tu{'luua v nr:voa ou d ou Ioun{u{rturtrry (Expert Group)

na'rrdr{n{rdug'ru (Home Group) 'uornutol rrav:rulru6olfrtriuiuulrl#ar:rinlun(lfil
- !e

va"lor nriu{aoun"rn'r:vro6 ou uo u tla v! :v tiunalvlnv u,uu

2.t.4.2 iunounr:onnr:riuuiJ!ttursiol-rvGuu (ligsaw)

,.!
1dfi rinitrnr: na'r': fr rt'unounr:io nr: t5uu5:rJ rtulriolurSuu (Jigsaw)

tl9r{U

izu urn : : v {u r1 nri Q542: ao - a4) ldn d r r 6 I n r : io n r r tr' u u f I u uu u ei o

- i- ! a ,

lvtt5au (Jigsaw) tiju tMnlnvlvttuu'lturv{0a.! t6:!n?1!5?tl}.lo llavn15 nl uv]0on?1!llvl'1?1'l
.j . , -J -!Llr0uLunalJ !1,u9l0unnu

(t) ngrrtirrdorarfi ocGuuoonrilurdorareioa 1 lritvirrYliirurualrfr n1u

ndr

(2) o-n n { u {ri u ulo ahii n r r r: a u 1 : 0 n a v nl! ti u n'j r n d I rlr u ( Home

-v;
Group) ua?t..l0u14,r'lu Lva!1tnuglacnufi nulu'lt0vlttF\no f .inu

lq u- u v A - ' i, v - I "(3) Lsuuyl Loiu1rlt0t5a.ltou1 nunlrInaJ na! 11J{olunu t 0vl1d1l.J'ri

ruavfi nuriud'uluri'rtoo".:nam Gunirn{r{16o'l'urry (Expert Group)
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(4) alrtn usinvnuaonor nnqr:{riiurt rrg nd'thJ n{utFutolsrurdarriu

oBur u tfi oriruuoonT trffi nufl nurlrlvirfi ouf, roun:11 nri'rio

(s) n;vrnaourdovrfi fi nurltdrlfinvrtuu:1u!nna

fi nur ttturi Q5a5 : 65'7 7) ldndmfilrYuqrounr:ionr:Guui;rJrrlurio

uuriuu (Jigsaw) o'ld

(t) t'on{ri{riuunavfl?"r 41'r1:n (tril narr dou) n{lav 4 nu uavriun

n{rdir n{uiru (Home group)

(2) alrtnlu n{lriru tdiuotvrLr u'hX6nurrdovrar:c nuav 1 d'lu

(rr1itlrrafioulddud:u.oIarnfiorionuav 1 du) rravvrr'irnouturJ:vr6uiryvrr fi{aou

!o1Jux'ru't#

(3) arrfi nlun{ldrurr'undruhJ:urriuarLrfr nn(l6u iilldYrrdovr

idutfi'u cilrflun{l{rdu.rtrrg (Expert group) uacjrr.tfi'ulirnrrurdrtolutdovrar:,riu odrl

au16un uavirrlfitloi :ruvrriroolrJ:vr6ufl ryvrrfi {aou!o'lr14tl'ru

(a)alr€nn{r{riurtrrgna'uh.'t{ndlrirurrriavnutiruaourfioutun{r

1ir{rtotu ar:"dnuro.rld6nurirr:fi'un{u{rturtrrg rirr{udaurfinrlnnuovldriuufnrn:ru
.1 .

to{a1tJ14 ivr]o [ouo0n:w]'ll'Ylu!nu

(5) {tiuurlnnuriltrlruYto6ou rtriavnuovldavuuutfl u:ruqnna uavrlr

nvuuu totlnnulundildluro.irrllr:rrLfi'u (ra6orarrirra6u) tiluavuuundu n(rLfildnvrruu

q.:qoldiu:rria

a1J16"ir nr:donr:6uuilJuwriouvttiuu (Jlgsaw) ifi on::ld'1fl

(t) ;usudrr{r{uvlriuu utiln(urinriuunavnrtrat:r:o tiunn(ui'jr

n{uriru (Home group) nSui'linqrj:ya16 udrrjrf,o i61o urn:v{ulvirTntiuu a{6-u ouln

tiuul 
fiovtiuuoanriurioltlou 1(z) {urirfi on::ln{r n1 rril':ri'rto riol

wir riuiirururin ri uu'turrriavn{u

(a) .usun{!{riiurtrrg 1#a,rfi nuriavn{ufi 16onri"l{oGol16t,fiu ,rril

:uriurfi ofi nuritrriu rf, un{utiou riunir n{r{riortrrg (Expert group)

(+) fuarr6nn{l{16urtrry rauonr rui {ri urtrrp1nnufililfi nurra''ria

Golfinur,6on ndurfiin(lriru (Home group) lfiuriayauna-ntrl6uuriurirrauodoxa

(5) dualr.Jrravr.J:ctiu n: $asfn ti uuiru fiuaTJ ruavairl: rur'ra nr:'vir

6rn::ruriavri'rdo rfi alv1tdnml6o:'llluotr
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(o) truuoaoudou n;vroaotralru{raa"lGuu

2.2 altui'ttttirut.: nr:rEuu (Norm a tized sai n)

n?..1!ri11fi{1fl1.tnr:r5 uu (Norma[ized Gain) ri]ui6nr:l: y tiuzu a nr: ti tru{fifi0r:rur

ararirq:vv.jrlavuu!6ouriouGuruavraa'lriuurfiulriuavuuuqlqofiilonralfiil6uld i6nr:d

atn:n1{td6rirlnartritr (0fr f,vrd oiltla, zsso)

Richard R. Hake (1998) 6irauoiEnr:il:vrfruranr:riuuifirfildu riunir normalized

gain lourrtrfuiorn o-n:rdtutolHanr:ri uuifirfiufiuoi I (Actuat gain) riozuanr:tiuufqlqofri

lonrarfi ufiu1i (Maximum possibte gain) tiuurtlualnr:arua-uniudtrid'ld

<g> = % Posttest - % Pretest

100 - % Pretest

6o rir NormaLized gain

6o rirro6uiauactolnvuuuao!r,tdltiuu

6o rirrod0iouavfl oincuuuao!rioutiuu

rir <g> ur.Jan.:uv!.lrtiki.jr nanr:riuufirfilduoirtolrintiuu 6ot{luirvirtorzuanr:

riuuqlqoiilonrard#ilu1d rirdldovoglutirl 0.0-1.0 alrillolttil:vrittolrir normatized

gain oonrflun{utd I :vd'u 6o

High gain 6orir <g> idr > 0.7

Medium gain 6orir <g> firir 0 3 < <g> t 0 7

Low gain 6orir <g> firir o.o < <g> < 0 3

rJ:vrnutal Normalized galn ulilei6'.:i

(1) nrr, ri,urirylr{ n llriuuuUlrrYu 6 uri (CLass normalized gain) uuru6lclanr:

riuuitoilinriuuriont Guudri!iiu fiorf,ufiryirtorr.ranr:riu1riqrqniilonrarfiuduki Iotrt

kiornnvuuurof,utolrilfuvrs.:riouuavyd.lriul rfioq'jraranr:riuunl:aouloUnln::rltolri'l
!, z -- ! e
r'l,riufi n'fuur nr:fi ul r nio u rfr o fl o

(2) nrrurirlrarjrurl nr: tiuu:ruqnna (Single student normalized gain) vuru6l

nr:fro r:ruri rrin rS ouusiavnuifisuurnr: nr: ri uufrtluo tjxl: louoldtrnnvruuaalriou

riouuavr,tdltiuutolfinriuuttriacnurirvil nr:rarrir <g> to'lrintEuurroia,nuvil{urrdu''rv''

Q.1)

u.ro <g>

0,6 posttest

Yo pretest

rirta6g (Averaqe of the singl.e student normalized gain)
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(3) nrrl6rrvr{ryrrnr:riuu:ruria (Single test item normaLized gain) ralruilnr:
S ;l d. r ,J

0'Etu1',t111U2UUnr:UU OAUnntYtlltjUrlJUtyt',t LO10{lJ0601J1J0ytn1n1A{fli1:Ol1 IUnl:a0!
- :-.

n 0ur: uLJtla3yan$uu n1:Y1a1: ']tuanlj vu']ljooaoyl't L14uon !o?'tun r:uu!n2'trrt1t0e]0
. vX ) " . ) i
1j040!touu fl rtlu0u1.r[: t.ial].r'tin1j1!.r'r LlulJ01] a Lun'r5!5r.JtJ:{ n 1: rSuun 1:60u Lr.r 150.iyr

) v eZ
tnu'r1J0{nut0aoutouu .l toruu0u'r{o

(4) n':r:lfrmvrirvn.inlrGu!i1urdox'r (Conceptuat dimensionaI normatized gain)
1, t d e); i - - id. - i c, ' q

t!Un15gl?lYlgIlU1nl:.l4lA A n15[5UU:yltl'{ 'Uuta.rUn tiUUy]r.ler0 Concept 14U.1 1 tlJuoU'llLl
I 6- a)vn1lvi0'rtrularanl:tSulJttuanutuvu0vLttunituyrna.:n1:o?1!ntiuul.rr.Janlinuuv:0lJ

- q -. ! c. ; J J -l1ruUln',r:monl:r:uutuy?101.1u "l Lu1t0u'r.lLt ru0{01nn1laolnl{yu':.,] oyrJnlt60u:1!JU0o
J i d ;, a { i u

rfiofiovoaranr:15oufirinriuuaorloiriotoaouqou'u 16ldoaorlrn:Iiuti'lhovfin1i{o
- -!n?11rtlj1tn14a1U "l concepts O U LUt0aAUtO tOU't flU O.:UUy1n t:1fltAfl13ny UUUlll.rL!0',10

I v -i!0 n Lo?'run[5uut]n?1![11[0 LuBs]av[[u1n?lrFio:?lJ u 00Uur]1nu0 u tyru.i Lo 0.rt!un15fivt$1
\et o d i - a J v i )

tvq}i'jrrlnriuuin?1xLiil,ofin'[u[5oi1n!1ny5o{ou rfrofrovriJuuurul{!nltrYruulni:aou
. c ;- - d

toa5 iu5 Jt0u11unt:uu:]nl1!L1r't t0 t0rlonur"ln

z.a dorJ:val

2.3.1 ax'uiuuu!o.!dad:ra!
"i a o o,zi , -aot.l!vrlJ1vla1nflJ Lun:3!?r.Jn1: t:uult 0wn[:uu u'rr.r'r Lu tlt0a i[a:].rn1:fi nul [14!

.idc-;,,
Ulu afl5n1n Ll-l u afin't5:lryl 21 Loun1:Ltr nLuLaurur!'rr'luLunr:ribu L!ua {r?u n'tuyra fl

oe; .i , - - t- J , ! )
n'r'r.r5 ! aauuuu! [ta0u:varJ Lounlt!1aofia']u .l 0 u'r.i]rlei!ytu5 nu ryl001uyr0oLl.J0141 ti
,.) , ..4, .J J i
" 601J5sAr.r" ruun1:ulfl an1:aolua1u "l 0u1.:r.t1[x5?r]fllJou't{!n']luri!fluonu fl0n1laouyl

o w'i
0ivFr0.i rl4rJ1va! n!1u fira 0qnu6fl1yttr1oa0llel'r.r .'] ll0,i0.lt5uu n1t [{a0u:v ar.iet0i0']fi ualL

.J-;-i-
tou1r0la0n1:aou uflaJtunulLt:?unu tll0auualuttavaital!{.lfiuuaynu 0.i0ut!1r

c; i , "Y "- s a
uluLutu0u'r.:r9u.ryr (nqutu'ry{5 ouyv'}11.Js, 2553:19) Lylo0'tuyoortaulnl rilnu Lnuao

d.:ndrrorooyriluiao orJn:ni i6nr: yiof,afi'l{aa!fitrooi ritunr:drrauorioua'turil d')

-li"dnt:v nrufir nl rnfiaulu? uavreu.! (qr::rur gruliu, 2550: 11)lonolni f,otJ:valJl

ill r u fi {n1rd1eo a1u .l U :y rnu ri'lfi rfl ur-aq qrJ n:ni *a vi6 nr:lrl{juriu rfi o rfi l
tl:r?vr6nrn ua vr]:vilr6na'[u n r: riuunll fi ou 1o u nr:1df, a uriac odrr orl.ironliufiour o l

!,-));"p)v.jdJ.j,
1U0141 (noluuyt !ayl0.i,2544) [oura ayt.:alo?i1ut1r[51n?11]a! [o [utruvvto naoyulrtr o

- * a.i ; o ,;
00!'1u1J0rvln1:,ttJ0nL!01,1'r uaC 0na0uu.:y'114u't11Ft: t 0a 0! !5yrllL fit 0111jyl1uo1'tr.D LllugtL

#rflrfi o1#nrr r:'uuflu n: yu':u n r:6 uunr: a ou ufior.Jlu ayBn 1 a{ao (qo'[o rvira'ln:.2sa9:
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z) uav{riuuvEoc.iirar:rfionr^!iorrrlr{r10fi{r" nr:'tdfiorJ:calov'riro1#{u:'uufi
- - a i _ ' _''1 "

rJ:saltr:ruornrl:car autiafr ar,zuaruriu 16nui6n1:ros L5Lu Lu6.lvlFr0{n1: LooltJslL to'i

rLrn0ldu (uonivrrj urirrJ:vfiuj, 2545: 2+9) uonorndu-r14,.nufi.i nl:6oteonltTanfror;rJn:ni

ualu "l o ri1l'ti'rralryarL rfiodurd'lfruijrir nr:ri ou 1o ulddonr: Li ur nr: aaur r n n'jrvfi t
. ; ; ! ) .-

aurl tfioaouvfi t rfiovrraSoaou'tuurarvf lnru (Good. Caner v. 1913' 371)

a1nflx'll]vtl'10 fi'{neirr a:rlkii r f,orJ:sarLvrrufil nr:u6ontddo rLrnn'jr l tio
trldlunr:o-onr:riuunr:aou ,lronrr{u"r.uauto lvI{liuufinmlrdr'lo'lunr:GuufLiiru;iu

i,hir oorut!ovu1u untsuualull0Flnuloun'l1Lool uF Lto l

2.3.2 tirvmvtjo.ldorJ:cau
J ' au- 3

fr rinnr:fr nur'Ltitiluun :utfl vlll0iaonllL:u1-l: Llo{u

vr:fila rfr oitr (2550: 1 18 tza) 16'nrir,l{'ir dorJ:vailldri'erurduilrfi rfl orar

drurix 1adlw1n:J1u a1r]'l:fidlLtunf,o!:ua [fi0n156nu1 oofltfl! 6 rj:vrnu 6'ld
j a .r{,,

(1) a oU:v61] rytOnl:Finulfrri{u 1Ua O! rfrOy1a1:y 15unnuLourlL!11 I utorral

rfla lorn11:un:lr1:vmydriuar:vrirnryto ludorarruaydonrrrrir r l dru?u 1n o'lfiu 6lulr

fioyo o n ulll#fin1r!aunaulu hJ: urn:r.,tiodrTnavao! rdouln'r'uLio. rr 1 Iourauordorar

ruarinr:fr,rirnrr, LJ:un:lovoBlrurdorarfidolnr:aou *drfr'ro'rnuli'{uiuumol riotrnrYu

I!:un:rryirn:ryririrmouudrd'nBu1o.jr{riuun'::ovriuulu:v6'lfi4rdl tiuudrtolt6uraio
o - i,i

uouna! L![5uu tu:yollrmrn'it uflufiu rum'tulrl n:filt.li utn:rloloav ua oifiloBuls tdou'r

: - e.t - & s a - !
wrllLetlrn[o o.luu !U: uni! n irl tfioy1[ta ufilnlldouriuo draa rud'u froOn ut-ltl LrJ: ttns!!1{nu

orotdiS uuv uue nr:6orirnol1#uri{Guufia v"fu6l rvir ri'u rflr.nr: uruv r,uurvrl'[f {G uu6ov r

rirnor
;A

(2) 6 o lJ : v a rr t o n l : 6 n ljl ! s c rn vr n r :fl n 11 urJ fr ri6'f r l rai oil n fr'n uvh.l : un : rL

Z,
rJ:srtrytu rl{yr.l'lU t14H t:Uuurnrtl ftrfLd'loiodrlnnfiol ndolundr :':oriruavrtriutjl 10Unl5

rirunr:-rln uitrn?r!ifi! 1 t{lut?alu'ru 1 : un::Ll: c rnY"rlnu'nuvfifio q rtl!lilu1uuln Lu

yiolna ro 1o u rayrrvLJ:un:1fi nvTnuvnrurril.itJsv tvlfi t[auLJ5ttniuf,lnfr'nUvvl'r{nfiFfl']aai

Ll: urn:l nr:fl nri'nuurflun1:fl n Lav{ry rl lou riruuqoorilurLrufi r,rriuou rdu nr:flnfr'nlcclu

nr:rirttru r{juduluIJ:un:lnr:flnuriavlri:uun:loyfinr:riruufl.ird'! vrdonr:-r1n'[{o d r r

ru ual urifiriauiaMSotdonl1un1:tlnFruJfi o 1n1:LoLtutrlu'ln!

(:) dorl:vat.]rfian1i6nul!:v mvairranrunr:ojdla o{ fln 1r 6uuirirlrulr nfi

ilriur"do r uE uuflo u nr: udrll o e,itu fi o u'[t y6 o a nrunr:nio u r:vfir 6tr v aur: nkiiln: uflu

rirrriu 1 r,-r od Nfiuiulddo 6o rr:,5ur.ii5rrlr"-ro-lua:oo:{n:i"ay,eiotuudnalnrirl 1
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- .! . ) a ,n'nriuuitiunoulravn:v!?un1in']:rirrrurolrnioliorix 1 nr:riuuiurittaorunr:nlrirl 1
,&,

Lun15yt1.i11.J tuuFu n'r:r:uu:t atu Ltalulin LnSuFli't!ln1n n"t:ottriuslutnl:y5ooo't um l
4 c I J 'r Jc S - X"

[lr]flona{tl0n:uyr1 lur.rou LljyrnlxuoulJ 1nltaoult'I a1ufl?unl:!:l u'tu uavoolJllllntlu
4v- - I I :

10 nllvl to tlJ 6uqu0i.ia n1:fl nul o 1

(4) f, orjrvarfi uiuuEooonullurfluunrL iorj:zalrfi onr:6nulfi oonu!tlu :!to.l
-irn!.r leri!n?rrtiur.rrlrnfr aoluloitliu nr:ryn1:oon ttu!ov uin'hilionrrlaunauruurifr 6u!

)Aa
frotJ:var rfio nr:finurrJ: srnyr rnr 0 n oo nutJUli'Lt'tdiru aun aurur[av6{o na? 1!aularoi

{tiuu16'riJuorJr.:6 hJ:un:uorooon uu!tJ'rriJurnlrAnfinuyuEornr lvrnyrrLfitrflrUyl 6.id1!
a i ) oyy- - J:

L ru,]n0vrrnlfl lfia0uLy?o?u rr0[rr.r[5u1.Jrnna11r.]fr unauluu{1J1r
,-, j , ) a Ae - .,.i J d A, v(5) a0!lvar.ttll0nl:fl nulyttuunl:a'r09r rlua0!tva!tlI0n15nnu1ytl]ltuu tlao.i

riunoun:rurunr:ri'n l riruiuimrirunninflraoiuaciyluifi'rafli droiornr:l#{riouud{o
. , -" - !, - , i

n11!:O U',r{rJA1fl!tUn0U IOUa J L0UO n1:05U1UO?Ufi1 0Vr:0n1:ODlJ',rUUUnSuOlUlyU',t tl-JO

' tr , ! a A - e d I - , 4u-uuluuav uu'r9rnn1 :?1.r nn1:o51J1u010t11.1:0r:?tnun?1yt9tt:uu0vt1l1[n [otntnu n1:410r]
J"

n?1!:vauturr0uFr'rtJa10u 1J?u Lynl:r:u1l:rllu Lll Lno Lra y r!urL1J1t:'t u! on a ou 1n ttyl05.trr!--
,-. J J yJq tt ^ )(6) aouIva!l an1:finul :3r,ytLun21!:yt2tlltlavn21u5a1na{ aa!:va!

, .i ; - ; ,i!:vlnfluuil01]0n?1!n1fi lla u tauntnu?nur:0.i:'r?91''l.l .l touaoy?lJ0 Luul4tJ?o14uyla1!1t0

rfrut16olkinr"urarirfrorJ:v myar:ru niu !!ein1:'[{{1uavo?n 'lndu IoaranrvntrrLarur:nlu
e ) - ) );

n'r: u60.ltiorJa Ln u? n!n'tfl tna au L ? uavrau {0 {yl1[14 Lt lfirMunl tLa v Lo uurau{y]Lnul n!
J , y ) &,.-- J s i[:0.i:1?n1{.'] n'r:auu1a't:u01n a0ut3a! ut3 tftylu Lt?0nltt u1u [10tl Lu.:11nnlui oft']y111

' id . 'r ) ;ullnr!u00 v[5un11 lSru0ltynt 0']nn1ut0n1 yLl{nl rtorJ [u{ LU6n1051J1un1yr u:016u.:

lounr:uaoraaraa-.iernnlrnoL!'raifir{t,rionrvriu n1:[60rrluldo1nidou l riuraarutsu
q .t' - e !' t

ua? uo tusunt!u:oa0uu Lo00nu!rJ L?

airrinlrunruvn::!nr:n'ti6nultufi ugru (2552: 23) kiiirrrunrJ:v[nyrro.ieol{

3 r]:crnfl o"!fi
. .i -'- . d J - r,
( 1) aaa{ }fi,{ vr.tlun! uu{d0rrau[ona154.: r]lifl't{ .l Ltu unoar: rr:ar: oir:r

uu.!60t:uu L[ u1IlJ Llatnot nJuf]u

(z) f,orvnIuIaE ilr1ufii eonlrriauifir.rfrndurfioldrYurifi'urn6olfio lanvr'auiao
d a d )a,vl0Ln:ou.Jaflt!u[ n[utau[u "'] n15 Lt01rryt05rue. nltanulnluo']?lylu!ri]uetl.

(r) da6u 1 rdu f,ounna :u:6r4iiryryrriorfiu f,oo::urrfi*ava{u1odo}r f,o
- n- )ion::l/n:ylrunr: fi oiao/ro:-0,:ioLrayotJn:fli
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n'rn!:uLnvrto.:eo!:varfi nrimur aur:oa:rJldir f, a!:varutiroonrilu iao
, . ; " .i r s di J so!nIru s{U'r!.r'rL'8U:vn0! Lunan::!n1:r:uu rtu aaa1nt n[!laufla']!'t:nttouLu.l

s - r J J <-r
0uLflo:tuo nolJl{?!no: ltfiu[40 (tablet) lvr:flllv Lnaoull lfl10 n1 fi'lu]lo aaa'lun'l l?lJfln

rnr lvftiuiuukiGuuinrr.rnrrr.ra!'truavnl'r!a1!i:01J0{ilnriu!

2.3.3 n?1il6i16'ru?o{doilriasr
A c a 'e1ln 0!u! n'r:Yiotu111'r{o't1r rrn Lu [a u Lra v n'll a 0a1l vl'l Lv nuo 0.lY19Ilu1Fl! t0.l !v

aM:niuidl?a1i n?ruiL ri l ldrirurruror f,onr:aourtJua'ruviwirtririnriu!4M:o
..!

rEuufdrunuror loun:fiaoufiuvru'lvr'hnlino[A a n vioairriuur!: snodunl:[iuunrlaou
.1 .,- a rp-- i , Z A v- e- ) <,

t1l0 Lutno n1l t: uuI ttas [t'] t0uv L:uu Loo u.!1ru rLflLllFlnL! 0tJ[l uu!!!ailnunn!40 t!L
-v-.a,lvc,j.i-LlA1U11.r.',] Ol0AJrnOn?1r.l:anL!OvU1U U{fl1r1nr!U40fl!n?1}..rUdU1n{!t0Uvl',l t1, u]aunlta')

€:-!))qec,A;-
F15uufl r.r0v14unri1a.i Ln [un1: L5uu5o? unur0,r 9i.iuu tqa 0!tva ]1 Ltn?l LlJu60yrn1l

s aJ o i a a'
ta:xul': Lvnla{ [0llav LuqJtSuuvr:1uo{n11 n1? u1'u0noulo{tuulvuv "l tou!40 tqa0r4uiLUu
; - -) - ) c. ) - J . . qe
a 0ua n!ta ura 0nuo0u tuua0 [a:! a0u:vaxn?: tovlmulnll t: uu:o'l!? mn!:va{n nvt?u [v
- -.a ! ."riuufldririu rirlouvrriurrodl{rfl!?lDi:! 1ri:uin1fin1rtiuun1:aouaunaulu ri1'hi

!vrr;uuilladaaor?a{un1:aouuavr.J:rradorirldijiu uavfidrn'rydo!:vauinruiir6'19oor.r
tr , I qvva - o c, i , J n
u.io0n5vu?un1t00n1:15uun1ia0u [v{0[rN$uuLnonllxauLa Lu[u014u'ru !uo{o1n40

rl:varn:voiu1##6uurfiarnr:riuufl66du rrirlo!vrriuuki60riuuavdraalvlfiGuuiaraa'lnvrd
- ! .-y'r{n1:Guuaifi u (iuvrii:r r1id1u[n1c, 2554: 23)

.i
ornn?r!ii1n'uroiroeoUrua!o".:nrirr a:rJkiir 1of,orJ:valfiorrlrirdry oeir.:01

- ) oww- - o q, i
u0 nly!1unl:0on1:[: u!n1:a 0ur 0 h4{r5 uurnon2lr]au t0 LrJru014u1u lnnn1:t5uu: uay

." I J dJ
r{rlorfiovrkir5r rfio.:ornif,oodrlvalnvaruraur;'flaounaoor?aluacd{dru!:cuu-otrar
g. - -rgvl.tita0u[[aur.r[:uu yt'] l,14tu1 Lauy[: uuou{1Ju

2.4 n?1il'fiiifla'tn
, -!

lr,.r tun?M4u1un?1rJyr{1r0 L0 L? a1uyr'ru onl]

2.4.1 6?1!u 1U,t O.!R?1!fi{YrO1o

o?rrlfi{v{olariiurirurairfiir.rarion?rll.i'rr;a!o{{'ruunqa rilurr{n:c6'u1fiufio

nlr rr ulrrul!ri1l#r a.:ruairri or:: a ri lvrr1u ldfirin n r:6nurl#n'irrLvrrut orn'l'j1 "ni'rrr
n q v-r{iy{010 L?11 n'tltltan!n11!at t oLo:lJ aal$Qn1!o?1111r.:1.1u1u Ft?11.r9r0in1l ut0

.|vloq,
t$.ro{t0 ualu ivl1L14!naa Lnon11!:an n:y9r0:05u t.Jn?ltJunrJuvlQuvIr i1u ulj't[u tlaun1a':!0
.i ,g- Y ,

i r uad rifir.rasio! iy ayrGn 1fl ua y!:y ilr6r.ra'[un r:li'r{']u:?!vT{ n1: d { aeio n?1r.J rir r5n tta c
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rflutrjsruuhvlroto.rorrin: udrarrrLfirnohtirrilun:uif,nBu6ronafifi6towana rio
'[d'ir-rnr:nouauorn?rrd'ornr:to.:nu rirl#rfionrrrLfanfftuf,rrir 1 (lni ln6rau, 2543: tz)

ihuanornfi'hur n:1la, (2558; drl6rtrn rfirgut dolfi, 2544) lffLrinrrlral r ut olol rlfi.l
.ta:,.i

110 L0y1..r'tu0.l ytna{ytn0 u1.:yrdon1lrJo.l rFt: url t,o.lt1yl1.l11.J L1,tu0ua.: n1!01'tLlFl,:rnluo!1n n0v
cd

tnoa?11.rLuyr.iyl0Lot1,Jn1:yl't.t1lt t!0n1111on11 00{n15[o:!n1:n0!aua{nnymlLu
ac.doen:rrtn5uoiouar{rrtluruarirlrirfronrrlnorolo frrnrru6o:nr:touruuri (Hierarchy of
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-i:JHaa!qv6vr1in1:r:uuyd{nuua,!tju (o't:1?:5tu u1J11't14,2557) t:a{o.rolJtvno!10.r
4 . a .r-

nolrfr?rnoi rfroro rnnr:'L{uorJyr6rnr'uiartraun aur:naoflrgurnruunnrir{ut'uGal
'a;q

ry 
t:uu0v! 0a:3ou 1n[n vltunllra0nfinu']o1!n?1 0unua cn't ']uYr5 0tJlJo.i nut0.r (!r:lrru

r'! J- -aruo Ltavqflanu anurlm6t{:1u,2558) Lo u Llt1luau nL rlal LravanllYr !:udr0n'lflrtav!
i r,ov - 4 & -n?1t.l[14!1va}lv]0vL!Lt [un'rIdori0n::un1ir5uun1Iaoun1uLlrt1][:uulo tr:uunyrno

nzirar'[unliriuuuavdvratrinr: r'onr:Guunr:aoufinrurirauln:itLfi'{aon?lrunnei'r.i

:vr,t'jr.r{r:-uukiriJuotir.:6 (nr:rl::ru uuvr?'re,2557) vr-.:rroilflAra{!ei.ia1 1:nvr!v'rtl
- e- !, --uvrriuul6tjou 1 nrrLnrrrL6or n liro,reri.J Lo,r hio'rn'or':ar rau a n'rr,fllu n1i G urrf 6nrl,ltiri

rnr'l#ririuuldvryrulyrriuu lirlrirfionr:nrt:i net:rdrloluuvrriuu tirun:vfr'ur[flrurnr:
;,!

ro{r.rr:uuurrafl1:r:uurylulJu uorhirnt'u t{iru inrrr:riraulo tir o'tri'pir:'uurfio niv!?un1:

lluut
- -- j j

0'lnnl:fi nu1t0na't:uav.i'lu?i,ufl tnu?t0{ aI! lo?1 n1:non1:r:uu:ulJlJ:?lJ1r0 11'r

tltunHUuLnfiu:.to.i t0 0ulnLrlL:uu5 tlavrnllr niunoS0:u Lou raft1r:1] LL1JUn1:aon1t r5 uu5

urusioulr6ou (Jigsaw) uavnr:uurjrtud:uunr (TGT) firjtnl{'Lu.rruiiunirdrfiorrrnrilunr:
;u d ), d; -nfl$uun1:a 0uytun15uurnn tot2uLyaounrtuuraaunll [una! totlu Lya a{ ]nuLravnu yl1L14

! ,--
rinGuuirJfr#rfi'udrYuurniu ravkiinr:urjrciudrurnuirlri'rinriuurfionrrlarr:"nfrlur,r oruv

) " rbe; i-
vrnflu! tlj'r14u1u5?!nu [ 0n?1rJa1[501]o{nat.r tra u t0 Lta au:u drJvrt] n? lt.Jy a1nvalur.r1tt Lv

tulJlYd! nuunL:ul.J rnon?lxnuLnutLasaunau''r1.JLYr0 [uunL:uurno nltyr9Ill.J'1n11]Jno tt'r!0tl.J

urGuu rivratr.i'u-nriouinrurir:urirnav.rai'lquBvrrr nr:riuuqrdu uac rinfi'nuvyrrr#.inl
,, - w)

aq:?t.lnuft au to0ulnrJn?lrJa1j
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ffimm4
n1r{d 2. 1 n'roeirlnr:1{doo1i1{n1E (a) ndolnr:rrorq (b) nr:rlorq;rJ{rl

(c) rnrriulnl (d) nu (e) rnloautarj (O uaiud'u (g) vrilHorrilrSn

(n) rnurjuloStoraurlhorn (i) rnulofiIuorsr



uvfi 3

't501luun1:2QU

-w J d - - ) , )a, v 4 - - --.1--n1:adurflo6nul0.la n1:i-onllriuu5 tt!!l?truonuao!:vat.]r!n0i{aauqrsvll{n15t:uu
J . A - t a) - h?tv. q .v ,,-1
!50.in151.181na-llriuIn15UUiU!6UUflnU1!vl 4 ?110u tou'lluun1:lnuodu

3.1 urrurr.rulruiiu

3.2 :utl n i tlav n{rL oYr o d rl
) a ).'

3.3 rnl0{!0vLtLun1:rn!t?lJ5?1J1,0{a

3.4 nl5o1ruunl:tnu:21Jl21.lt0Ha
-- -L D

3.5 n1:-[nllvrt0Iauauadstvl [t [un1l?tn:1c1410!a

3.1 uuuur.ru{'ru?0u

nr:iiulun:3ld ldrr.Jrrllnr:ii'uuuLrti{vloaoi (Quasi-experimental Research) 1{

rJr"ruun{ufr'rourr16u':inr:vroaold'ld (dr! aruufi raud'{ntur 16a"tt,2538: 248-249)

td
3.1.1 n't:vlqa ouior.raduqr6vrr.:n'l: tiuurioutSuuttauud"l ti u! (One-Group Pre-test

Post-test oesign) 6li;rJrrlud'.:d

Pre-test Treatment Post-test

Tr X r2

a'zudnr*nifil{iuuuu u,iun'r:vroa o i
T, vrru6l nrifl oaourioun''t:o'on'r:GuuiuuiuiorYuSor-l:varL (Pre-test)

x ux1ufi { nr:ojon'r:r;uuiulr-r jrufi orilf, or.J:ual

T2 v!'tudi n1:vler6o'uua'.:n1:ionr:6uuiuuiufi orirf, orJ:val (Post-test)



3.1.2 n'r:vlnao! larlvua'{riuuro.r ttuuGi't:xoo11t]fi,:yro'[osionr:o,onr:rEouf {one-

group post-test aesign) d.rfi grJuuud',:d

nal.] post-test

X r2

T, r.rrrofil nr:moaolr,la'lnr:ionr:rEuuiulr:irufiofi'r-rf,orJ:yal (post-test)

X urrufir nr:o-onr:rieruiutriufr orilf, orl:yal6o.lnrlr.rorsr

rl :v t r n : fi '["i'Lu n r :i d'u r{l udn ri u u du :ir u l fi n urfl fi 4/ 1 #o r ui u u uzu u n r : ri r u

I

3.2 Urytln:uaynrilfr'roeir.r

3.2.1 l:yrrn:

d.i
iyrurnraori-nnfsrarami nrnr:-olfi 1 tlnr:6nur 2559 1: I Guudru rrl rur'tl sir!aduuru

drmonurL o''lrar-nq:ruXiorfi druru 25 nu

:.2.2 n{16'roeir.r
, ioq - & _

n q l d': o ei r l n-l,f Lu n r : i o u riJ u f n ri u u r-u u-o u ! fi n u r fl fr qz t #o l ri u u ul u n r : G u u

iru',la,rari-o,irnrani nrnriuufi 1 flnr:6nur 2559 I:.:riaurirurtrurlu oirua6'uuru

drrnorur: o''.rraioa:runiorfi iiruru 25 nu ldlrornnr:rSonulurorcol (Ctuster
\l .tru d !.

Sampling) [ou1'8fn15uufi"rriol rtlundlrirotjr.: Iou utilna'rnavarrrLarur:nlourjlr{anu uur.J

- ! a - g - - -,J - )aourrl15tiu:vd'ut'urioulfinurilfr 4 nrnr,:-oufr 1 ilnr:finur 2559 1:.:riuudrurtrurlu lr
riurnrurilunr:utirna'r looriu':rird'lnvuruuornrrnlrJvrriouri'ld rird'ufi t o rirundlrrir

ciroYufi z-ts riluna'rilrunarr d'*'.,lv-' zo zs rflun{r:eiou udri'nrinfiuuriun{ltioo ifluun
as na'lovtj:cnouhjfrrorjn riuurril r.Jrunarl uayejou rtludn: tdtu l: 2:1 muya-nnr:i,o
n;jrtial stavin (riryryr itnaiaiiiqlry, zssr) loivrv.:vro 6 nd! riuruna'rav 4 rru uacdn 1

ndriilu'ru 5 nu
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3.3 raio{fi odlfftufl 1trfi u:xut?!do{a
) -;.,D - -- !!, '.Y-irn5o.:!ovl-[flun1:FnB']aaun5{u!lvn0!o'l uo'lu

3.3.1 [$un']t6'onlrGuufruundldrufi o Gololr:r':orq

ffio-uldriliunr:airlur.runr:i'onr:riuuiurjliT liariuf,orJ:var iitaiurinGuu

,r6'u1j'rriu*finurtlfi q/t irir6'urYunou6'ldtnu*'r,f rot'qile{ *avrtoTi audqt' zsso'

17 18)

3.3.i.1 fi nrgrvdnqnIrnuna1':n'r:fi nurriudugru 2551 va-nqnrnd!al53n1:

riuui riTn:5runr:riuuf d'r'il;o riro6uru:ruilr :ruitrtnirfilrfi, t 6olnr:rlorq o'ld

1) :ruitrrnfiufiltfiI t oqilun{lar:2fi 3 ar:ua;arLrifitorar:

r.t.tnirlu r3.1 rtrlo arLri6t olar: n.:ufiiriud: vy'jrlar{fir.ralar:ri'llo:lairluav u:.:6o

lyior:vra.jrrounrn i n:culunr:f,u rarv yrnrruiuavisriflu rnrafiif,oar:?li riuuf u'r

nruitrJldrJ:vlotri

z) 6'rdr-or'rd'lnr:o-onr:riuufudrrinGulnr:oEurunll6'0tiuislarav

li1u'ruLru't tu!arr!at0,i0'lE Luel'll1{n1q to

3) ar:vnr:tiuuiunlnarlrinrioun, :inrtrfriurfi'l nr:torqfl oTju

6'oriulorqnuratoyuo uayolfr'aalrififindrurYutirli'aur:ol4ruruuurliuaurj6rrolorqlu

sr''t5'1.:61EtO

4) rir oBu r u : r ui t r 1u n r : i'o n r : ti u u n r : a o u1vi6 n u ri tn : r vd n r : o'n

d15nn:auluovnal nr:i'norqrtluyr:rnyrit olrin tniqorirl 1 rrurhilall"6tolorqnrrLrari

In:lairlr,ravalri6to.rar: Iouldn:vurunr:yrliyararani nr:f,ududala n'r50fi!:1u n1l

iln:rc# nr:uJ5uurfiur nr:rir:ron:rrao! nl:liru1urfiolfrrfionruf e?lxao nl1rrl{1'[o

J I i- vd
arur:nf, oar:f, lfi riuuf fr nr,]rLa11:r:o1unr:rl-oau Lo il1n'l11li [U tt [u{?e]!5cn1?u

a.r.t.z 6nur{ion: rayronal:n1uio'4fi ifi urdolriornrli'onr:Guufrtwilrfi o

!)
l'la Y ruovl l: 0.19] 'r: ''l { 51 rl

3. 3. 1. 3 riruuo fi o n : :r n r : t:' ul 5 a ir.: f, o r.J r v allduri n r j o #116v n d o.: ar ru f
- -:U{a aa 1!!n uav uotjylatntufll:1.:01q (Un15 uu[!1J4[a0nu0Ulra rot! ]11[tl11.ln!n0 n:l!

.-!
nr:r:u!rr!u5?r.l'.]0) :?r.r0{n1t,:or.raU:vuruna Luaonna0in! ru0uluau lo!5ca{on1:tlulrl

3. 3. 1 . 
q n-n lir trr.r u n r : o-o n r : r:- u u iuru l i r r: i o fi'r f, o r] : s a l dr u r u q uzu u d'r d

J J .-
ttr.ruYr 1 t:0 i11elJl.J tn1:Fn:1{01n

rur.rufi 2 6orrurooynoluavfnilooor.r
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utr!d 3 Golalri6tolo'lelerr!n1uravfi{ {vr d'llruto oolu rtt'u

(tonization energy: tE) 6rSnlvr:runrFifi (Etectronegativity: EN) d!fl:rnnrn6t6nn:ou

(ELectron affinity: EA) louao!l1la?[a3y16oo (Metting point: MP Boiting point: BP)

rur.rufi 4 Go{ratoonArodu (oxidation number) lou'tuuoiavuzuunr:aou

rJ:cnouriru ttuuilnfi'o i6ioruastj:criu,.la u!!t1oao!riouGuuuacva'ltiuu ttavfian::!n1l

rEuuiuluiru!od'ruaolluo'r:1.1fr 3. 1

el'n'r{fi 3.1 fion::unr:{onr:rEuuirrluillfi oriudorj:ca:l Golnrtr':or

ut.luYt HO.: rxal (6'ru) n1:ionl:t5uu5
. a iosrr|t]:?tlxlA Lt

1 iierurnr: n r: a irn n 1:1{ il tl 3 TGT

2 ruroovoa!ttaviflfltooou 3 JIGSAW

3 a u Li:fi I ono't gt gt 1r.t nrl ua vv!

(IE EN EA MP BP)

4 JIGSAW

4 rat00n{rotu 3 TGT

:'t1l 13

a - I 
' 'v-- ' !

3.3.1.5 nI?oaouuaunr:i'onr:t5uu5uuu:?!tloriud0UIvarlwJ?nuaI1iuu

nl?aao!nillenwa{rdofi1 nlfldnru-r louoror:tjfirJinurivruriruii r[av{rfiu?t1rU 3 vi'ru

) "N .- 6e .; !
rvl0u'r hJUsuUll tua!u:fLlu.llJu

3.3.1 o rJYlrJ1l*au nr:d'onr: tiuuiorlfi oror:dfi rJinurivrurfi ud uau

e; .i J^^
alrru?{lruuuuu'] 0{uao{ Lunl51,lvl J.2

I
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n111{d 3.2 nrr{iurJi{rrruunr:{rrnr:rEtru!fi {tEurtrrptaua*uv

-t

1ut-ufi r riurir urir {lr ri uu nSnrlrin ui uu

r'r "iudrinGuuvruovl:rirl rrdrorvr:fi

fn riuuvr rufi a vnollo t#rin ri uu ri uu

d'rga-nuniir tn6 ai rrdr 6 15 n m:oufi nr:

io riur:voi'r-,rT dllruotirlt:lf rfi uualh.

a4oua;(rrinGuuoonlrrirrauo virdu

r: u1.t

uhun"liaouvl 1 r:0i11ruL1n15

" !,; & "a"r:1{n1E Lutuyl 1 1uu1 n'i:u'r

d.rd oqln dd'r fi nulufi i nrl: v driu

lr riJu o'r nrr tfi o rir r{r {u vr 6 uu

rfi o n : v{u'ti'rin ri er u a u'[o

ri u tiu atf6t o lorelust r: r I o r el

--i..i
Io fl rrax Lu{ rn u? n!t 1911.J 5 u o1?1.1

;;
[r,Juvr 4 [:o{[a!oon{tntu
.t,irri..id,;rlnnirnrooii,.nLirl"rn.:iinnii,i:in#oii,J,,lrn,o,lrr1i

1 rioriiruurnr:nr:xorq

i irl.f'raru,tl

&o
Lurtlur.lnun a1: n{q1n.ll.l tnul n!

6!ti6r o{o1qIou nr:r.irorq hJld

rJ : clutiluiin!:v o'riu16'otir{:

t{riro rl rdorlurlud {firrltu
fl?n!:3a1?!

uu?Yl'r.i$fftt

tt,
| " lr-'



37

nT rl{d 3.2 nlr iu i{ur{unr:i'onr:Guufd{tfi urtrryrauorru; (oio)

tJ0vt tJ0[6uollus *urvrrurfftt

' rimirliiii.nio'ri!i n{ii,vflrori n:uira rn,rr:rfnitreo'rinitlri rtl:

s.llriidiiilna{ t.(r,_H.o(u_o{d 

- 
I' (rI_otltq)

rnnmn r. m. r." Srr,aodrr}iiiin'tiortonrrria r.'orirr}

3 xLLo1l a ratuvll,la lnua1u
;-

!1n!ltJrnu2nu uauYlaLn

{u n r:r.lor qlu tu a daln i
n g{aounr :hi{ritrurfl u {

- -i
ra o n tto!1r a rntuv] u u t0 {

tou au'[o ttacturrvalritt
I qv,

ruaul ! ''l ltl?!n! n0 n::r]
- s )^ e I

n1:r:uu: tll0aunuluov1
o iJ

n 11!: n 0u n1n 1! !u a {vl

a!du

o;{aout#rlnrioul{ttaruon trafi aorntrar

ri uu hlfinuruacf,ufir.ur lto flaLnt-u

rl 1:'r{E1E1urfl a dalm i lu: vulrJi ri6 nr:
.J , - u d9--

ttauo:ouo otluoutol t.i tLolj atnt1]vlta0n

ur riu'[vl1 n nuo a nr rrjr ra u ovrjrt&l ri u udl

i6nr:1'8 ua;rrriavn{u1#6'of, ulo16anrr,orl

n6rnt'ufinutorto! rurllua lun1rf;ldu

doXa uav nr:lir fi an::rLndrl

3.3.1.2 o'ofi,r{ttnu6'onr:uiuufrflu;lrril rdorirlr1ltfi'un{}rtr"lotil{ fntiu!
- a,) d i

:voluriouuFnurilfi q l:.ir5uufrurtlu{u nlnt5uuvl 1 -Unlrdnul 2559

3.3.2 uuuvlqaouioaradlqudnrnn'llGuu Galnr:r'lorq

{id'uldrir rfiunrl a ili rlu!vloaouion ad'lqvrfrrl nr: riuulo u rtr-j': ur-rlJvlnao!

oonrth 2 noulpiuri ooufi 1 uuuroaalrruuil:riudlu?u 30 do u,avnoufi 2 uuufloao!

o-nflud1u1! q {a i?Yuooud'ld tfiior qrd,ir;ry, 2552: 735-762)

3.3.2. 1 fi nul,rdnqerind!6r:vn1r riuuf lror:lrunr: riuuf d'rdio ar:cnr:

riuui oor.J:varrirSuui:rln'rdfian1:aou tonaitn1ia;'l{ttutlvoao!I?!fi{n1liottau

r.J:vr,iuruanr:ti uufrro.riirrinfilr{ril{ "l lloao! GAT PAT o-trtET 16orrilGo in151ni1el
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3.3.2.2 aixnnrlirn:rvrirdoyruav,iqfi n::,fi d'or nr:iol,riaoonda.:ril
tn :varri nrl:vritnruaulrnrowal] (BLoomTaxonomy, 1976a) Iouvrqfin::rLfioiornr:

io ttluriruryEfrai'u (Cognitive domain) rJ:ynoudru o dru loiruri

drufi t nruf (Knowledge) rilun:rl arur:noqdr r6rrj :v al nr: nj

6or:r': yir.r 1 drun:vu.:unr:riuriuavnr::yf, ni.:riuli nnd'0.:uiludr

drufi 2 nru rtrlo (Comprehension) r{JunrrrLarlr:o1unr:6'u'f onrrn
4 ,e

a'rd'ryto.:r5o,r:rrkioeirlalq:ni Ioonr:uUanru 6nmruavar:Lr:oaldtonmri;ir6'1916

drufi a n r :rjrhJld (Apptication) rfl un : rl a rl r : n'[u n r:ir i udtrjr
nrui rJ:vaunr:nfu r*rif, ryur'[uanrunr:njlral'td

rirufi a nr:ira:rvr,i (Analysis) r{junrrlaur:nlunr:iiru!nuunttuv
6or:,,,r oonriJudru l kiotjrrdorou 6rurjavnuovinmrarur:n'[unr:i ra:ryr.ifiuornrirlriu

rirufi 5 nr:dlrn:rvfi (Synthesis) lilunlrua rlr:o'[u nr:r.irei.:u eio a 1
rr:ru:u rdr rilu6or :t 16arnTu

rirufi 6 nr:l:vriurir (EvaLuation) r{lunruaur:nlunr:ot-ofruornnr:
ri:vriuleE nr:'t{rnrudfrtririrrauol{ uac nr:riruuo{oaorr-nruaa'lqvrdvr{nr:6uu uanrer'.l

qr:rlfi 3.3
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' el'r.i:i.ifi 3.3 ritruoioaouioHa6uqvrdur.rnr: lEuu tEoqnr:rlsrst

[50,t loUrY6.ir{

rirurudo a outJ:ria ud avdru

t'ul

o'lu?u

cioaou

o9ruu

(-
e
C
G

:6r
e
c-

c C

ia(-
G

(-
C

a,(-
G

i(e

c

(c
3

1A
ia

?
c
C

?'t tllul n 1:

9l'l:'1.16'ln

!onu!?nn10.i

rinivruroranfl uq nrir.l
)-I tnu?n!n1:oo5't9t

rflur,rrrora{ouldrflu

nr:rrorn flotriu

3 2 7 L2 1

a!lYfiflrtl

raJ[acnrrt

nlu$0n

1lu'lo

0cfl0utlav

looou tE

EN EA

UAC MP BP

a:!uu? tutta.:a!!91

rirr 1 tororqnuu{
)-

tlaJfl''l!nlutnu?nu

t u100v9torJ 'uu'to

looou tE EN EA uav

uP BP vriolviroBrru

r n a :cnould

B 3 3 14 2

rat

o0nttouu

n'ru? fu1.r1[at00n{[ntu

ro.:mnluar:rJ:cno!
t'

LIAv r0001.J011': "l fl:au
t,-
vt.itllSuurvtuurar

oonirot'uto.:oro[ayy

uacatauu Lo

1 1 2 4 1

:?rJ 3 11 4 1.2 30 4

ornnr:tfi 3.3 druruiouavtoldoaoufitdioora#lqvBvrrrnr:r3ou oiru
.inr:'rrnl1v14rJ0rururrnfr ao :orarrr6od'runrrrrdr'(o 6'runr:rirtrjld uavoirunrrli

nrrniir 6nriluio uav qo, T),13 utay 1o orrlriroiu a'rufirunr:a-lrn:rvr.i uavdrunr:r]:criu
rirhifidoaol

ll
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3.3.2.3 rilr!!vroao!?-o aa'! rlvtdvrrlnr:riuufi{ii'ua irldu rauorioortr: dfi

Snuruarritiurtrrgrirunr:aoutnfi rfioilrlarau orruv uavtrrittrlir-,rl1l ufrrrirhln:'loaot
J-j-i'

nrtLlfiurn:rti.rtfiovr (Content vatidity) 1flrl:valrililvrqGn::l nrrrfil{ om!urn'iru'uol
)e v s t tf'd

uLiLiflo ao! [tasn?']!a oflnao.!ltoi qtr nll!frr10{n1lro tnu lt?6111otun?'lua0onaa i loL
, - z -- x -

vru?'rlJo oulJ:uuvr.: 60 1ro ilrir loC 2 0.5 vrrlunllt.lirrirnrlriuion: i1o!:sa{ntt'l

vrqFn::n a1!'r:06'016onlfl{ki'riuauo tfifim qvrd,ir;q 2s52 tso-rs:D {i6'uir6'orf,on

iaaourl:u-u!rdru?u 30 to uavuuuvroaou$uuo'nriuliruru q do irn:rvill:vf, vrinrlrta'l
9 .;

tloaouloulriorrr:dfr rJinuruav{riu?trrUfi o'r: 1n1'llltlrltlva!

3.3.2.4 dr u!! vrfla otJt!l:n! i.i ttffhL nrln'lrl6otriut o l o r o r: rifirJEnur rra v

uj - ! - < r,cidrfiartrzuuSrdrhlvaraarriufnt5uurvd'utfuloulfrnul!vl 4 /1 ttt{un'l: t:uulvlu'lfllan: -

ai
Ft nr4laoi nlnriuuyl 1 t:.t[:uu1,1u!Anu1 iilmoflu! i'.ruioq:runiorfi druru 32 nl tfio

1r'rivo-1JFr'r''rrulnuavii'tuladrltun '[unr:rarrirnrruurniru ririiruroiiruun rflu:ruda uav

nrur6ofu (KR 20) uo1uuuvtnao! 1d1!:u,n:tl Microsoft excet ita:rvrito{a [flupi1n?111

u1n.i1u (P) tosurrlJfloao!!:riu :ru{oo{:vra'j1{ 0.28-0.78 rirdruroriruun (R) o{:vv'jrl
, ) :, ! - -'

0.25-0.63 uacrirnlr]tioriuljoiuljlJuoaau14{oU!rlnltvlln! 0.86

3.3.2.5 dluu!vroao!iqilad!qildvrr':nr:riuuGo :n1r1{01qfi iqrunrlrudr

druru 30 do hji'ofi lrirfi orirltfl{ri'undr:sr'rotirlriohj

3.3.3 uuuaauorrrniufi { alntosfinriuufi fisianr:t'onr:rttlulrruud':ufi o
i' 'fii t-ukist-rrilunr: a51.r rt!!vlna a! n'l1.] n1M1.i?{0 [nt0 {! n t: uuvlu9l0nl:Qo n1:

; .J -J
Lluu;uuur'1lrtJ0 r:0.io1:1{E1n !'iJunouo.iu

3.3.3.1 finurronar:fir,iurdolrYr-rn1:4i1.![r!!ao!0'rtrn?rrlfi{YIatnrio nonr:!

nr:{onr:riuui n1:6i'r.iru!ao!n',rufiriuoouo'1fi (?t:n:6 ua{!:vfitluoi, 2544)

t) riruuolor]lrart'lulJoitr!!aouol!o?rrrfi{roto

2) rirvuordovrfifr'olnr:io In uio nr rrLfiru o'[o a dru 6odrr:nr:o-o
99 ;

nnn::tJn15t:uu: o1ua0n15aoutla301unlfl a0un !r,
sv

3) a5'l.lioril01rl uou Lu $elavo lu loun1un 1I00 n 0 nI:! n1: tlu'!1:1.1

e t " " ouiiiruru q do uavrirnruiilu?l.J 5 t0 0lUAOn',Da0!r.J0',ru?u 10 1J0 ttaYo'l!n:r.l6i

r]arartloriruru 1to

3.3.3.2 a;1{ tnruqilu nr:!: v riuzualo uldl rn:io ru!! Likert scale 5 :snn loru

.t, 
" 1,

rrlr.rFl'11lrnorvuoonr!! 5 sBotr louirnrud nr: lrinc uuu d'li (qrgtl niavaro, 2545: 163)

o?ufi{ olnrvrYrlrtlnfifln 5 nvttuu
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n:ufiuo1o:zd'lrrn 4neu!1l

nrrr:fi.:r,ro'lo:voirrjrunarl 3 nsttuu

arrrlfi.lyroto:criuiou 2ncrt:u
;Fl1Mt a Lo:volluou ao 1 nvl"lu1]

n't 11.r 14lr 1u n 1 toa u o,iu

j .t6d
Inurnruvilunr:fi oliru'rri'rtaeul{i6nr:trl5uurff u!fiutnfueflunllu!a

nu Lru! 4.5 1 -5.00 lurudl fi nrrufi lnolo:vo'ulrnfi ao

nvtluu 3.51-4.50 v!1u6,i in1l!fi{no1o:vd'ulrn

nu[r!u 2. 5 1 - 3.50 ralru6.: fi nrufi lnoto:vdurjrunarl

nruu! 1.51 2.50 rar:rufiI finlrlfilno'lo:coniou

nyuuu 1.OO- 1.50 uurufi I fi arrr]fi lvralo:vriurioufi qo

3.3.3.3 ntiaaorlrJilrJ!ruavurittrt!!ao!01 ou01n1rdfiil;nu1trac{rdartrrg

lduuurj:vrfiu 2o rio

3.3.3.4 ioil{rrlu :vfi un':rufi lvro'totolrjnriuufi irionr:6'onr:tiuuftrut
; "\.e-5',r.ruo rYlou'r LU ttn!nqun?ou1.:

s.t.4 dod:vauGo{ n't:'t{o'rq

ffi 6'usirrfiunr:ailnravu'rnrunrfltolf, ar.J:vald'1fi (qriuri fi'.:{eiol, zs+z)
J.io

3.3.4.1 {ii'u16rirtiu nr:a5rIao! Iv6x 15o.!u1:'rn01o a1 l1.Juntluu
Z - - aJ . Ys- o e i -- - C
t-r"liouufrnurtltn 4/1 [ottn nlSootiLaY L!n?1r]: nd0 iYllt]o l4uiaoa'll]ol tl{u

v -- ) 4 t ) o .e 4
1 ) fr nurloU:va.:nt5u!i tonal:-durtnu?t0{tnu'lnunlsall laan'r:

d0u t:0.i Fl 111{n1fl

2) oon uuuuav rirvundnuruc a o vriauq!i onr:1d':ruorurf,or,rr udr

" t) a ' v) ua z; I I r
rjrr,auo or t rr ufrrJ5 nurlrn ur nuouav t{urtrQo1un'l:a51{uuia0 a0lvlnt!tauuaunll

ioorar.l:vriuaa riruru 3 virutfi oo:':oaoln't1!aoondo ilolf, orilrdor'r

3) drf, orJ:va:Lr:rrJiurJlluffltnrudotauortuvto':{rfi urtrrg ornriu
-\ ^eea - X qqe

f1[uLftlru?r1run:1na0u0nn5i YllotrljllJ!littnL1L alJvlcu

3 3.4.2 roUfl atnd'ufii6'uldrirriunr:dld

t) fi nuronr.J:varritiuuf tanalriiufi rfi u?dolrfi urriuf; onr:aouGo i

n151n019r
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2) {idurir*orJvritoduqrr:rrorn'tunlfi arr, adalnir-ru:vr.lurl!ri6nr:
'd 'A ta

rrouniouu uulv:frflvlIona u5orLvt!rdoYa10'l tt0lJ atntu!:nul01n1luvltJ:nu'l
t s) i - 4afluln un ttaut[{e,2t'rfu llt 0 vln 1: ru'] n ? 1!J tlru 1u a ! 10 { [u o14'l

^\ '1 
vu d "umt:'r.ii.rsr 'lu nrfia rnatialfli3) luunlluurlnll o1')u tv aouolJ']'{a tng'

uuivlr!ili!i6nrt $ouoiouri lulvr:d'nriiofio viorrrilrFn ualu 'l tto! a tndurlrvroao l'[d

l#rurrvarrirfion::l
- _ id !, -i-4) lvuntiuu6o taan$asanulttouYra tntu vl n?1! t14lJ1vat.lvlEotlautu

- l' ' I qe
to!!1'tdj?r]'tunon::}]n'r:t5uu loufio'uriu{nouiuuv 6.rtrorJvr6rntnfirinGau16onlrli

5? nUnQ0lllro.lfl 151{vl J.q

i - u du d
o1:1{vl 3_4 tta viar6iu vrunr:uuraanul ltl'lxnunanSl]l

[ri]un15dou
a * ") v

rau [sn?l[i,']fl1?u tvaollaufl a [ntu 60n'r5dou

t[tJuvr

1 ',1 9U lJ 1 n',t: 4151 n 51 n

Ref: goo.gY4LJqEl

n1:ofl i Lov

.J
ttn]uvt

tJ1.J1n0rn0rl

LLaU:fl! Laoal]
Ref: goo.gYX3aSmm

tunruf

ur.lufr 3 a,]ififlrruri

n1!nM0i lE EN

EA uaU MP BP

Re[ Boo.gYx3aSmm

na 0in? 1!:

rrrlLJlr

lat0ntro,t u

Rc[ goo gYPkmMST

vu.iaaal!!rl

) 
^ - <o u jw d J01no1l'1.:yt 3.4 !n1u?u 3 uoUyla[ntu ytunriuula onntndurLrnianl

qe'
[g:?!nun0nt:unq!u!u5?!r0
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.iooJ.J.5 [nUyl tg [un1:ll1j.iflU

r nl fi {5 o"ulda ir ldu rfi olflu n r : urj.r riur' oid
3.3.5.1 finur:Uu!!rnr.rri''1.! 1 udrrJrlrr.Jitlr'lriry!rca!ri'rtrdorar ua,

oo!:valrinr:riuui
e u i q' -..r-e . e)J.J.5.2 1.J1rnlJy6t1i1jl./ hr0'101:u14U5nu.t-ytu.tiyudrlav{rtu1tlQ fior:rurnrr .

;e: - ; - Arl4rrlva! [n!fra51.!tu I4 rn! frlyx.]ualrltriour ttAoio",tFt.D.]{fr 3.5

0r''l:1.ifi 3.5 rn:rvr'ld"[unrr{onrtGuuflruud:!ia

Ir9,luYl t50.1 non:5! [n!
1 ?'t t!u1n1t nt: a:1.1n'l:'1.: i,t el TGT lforq
2 tur o o v n ol ra v :"nilo o ou JIGSAW 'uLt'lo 0 u o 0ui'rnu 0{ou

3 arrifiorur.rriuavn')!n'l! (tE EN EA

MB BP)

JIGSAW 0Yty{lty:0aoou3

4 tal00nttotu TGT Frn!

olnen:r{fi 1.5 rnufi ffi o-uairltjuriurldi:ltufi on::unr:riuu5fi q rnL---- _'n

\t ,-Lpiunrnrlforn 
rnlru1o os o olJo'ro?Jola'! rnrovrfilraioaoduv uacrn!Fi,i! rfio1dlunr:

u1J.rljU:Vt ?1{na!

3.E.s.3 rirrnrhJuoaort{n"r.lrinriuufilriltindl6'rodr.: rilufnr:'uu:vdlrtu
fouln'nurilfi 5,/1 nrnrioufi 1 tnr:6nur 2559 1:rGuurirurtrurlu ufir'lririnGouriuu

fl ryur dorauoruuv rn'orlrhllirrJllurihlliryr:rca!ilrndu

3.q nr:drrfiunr:rfiu:ru:urioua
,?_ _------ q,!6-\e1 , -:tunr510un:{urJliu totn!t?!tMata6i.r!

a.4.r riurnEs!
E . , J"-tortulJ[[aruni:Qo n1:r:u1]: ulluyloaolior,Ja 6- qm6 1lnr:15uu (nriod'lloiy *orl

ufirndunr:rlorm (u"n riuun"o16onrol) na'olorrri rarirf,oauifi ulraounrunlufiruo'to
torn r:o-o nr: riuuiulu irrLi o 6.:drunr:n:roaoulouoror:tifir.Jinuriyrorinuduas

0.1txu'lt 1fu
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rjtuulvoaorr-naadlqvrdlrrr nr: GtLu 6owr:rrorq'[t,
-v-uoaar fnr5ou:rd'ld'urioetufrnurilfr 5/t riru'lu 32 nu aruivurqrar'.

u!fi nu1 o1tnoYr1] n{u?oq:1u!:n1u lla't!'rr.ra!11r4:1yv 14'lFl'r5:l

druroohrtun (r) uavn'ltldoriulo.!ul-rlJvroao!

r.q.a ryudrlilldriunriu6'rotir.rloufi fi on::!n'r:dnnr:Goui d'rfl

3.4.3.t lduuuvrn 6o!io na6-r.J qvdvrrn r:6ul riornr:rlr,
(Pre-test) l{trar 5o urfr

3.4.3.2 aouuructiriEo"o nr: riuuiuulirli o ua vlvurvvi r r,

uflt5uu

3.4.3.3 rirrfiunr:a-ofi on:rlrnliriuuiu!uir!fi oiurirfi a,,

-&-iflnr:t:uu: nuunt:uunar.rm?ou1{luuunr:uu:vo1Jtul]ou nnuliifi q iitr"

rl 'furir

1. 1 ) n: r{,r loU:varr{nr: uiuuf rfi ol#fn ui uuv:r"''

dolJfl 0u$ul.Jt1Jutoaa!ogtuu 2 .u0

t.z) rintiuuirrlfiumuurunruitf, orfiuosorol a

o"nrio16rSnn:outororq nlrirnr:r.:ornrLrlvirinriuuq louorrLdruriln 'l tir rv ,

, !- - ,-
luunlluutlunuo0u ttu n:ta anutIlultnau: Latovr]o! ,J?a0un01] v]r

urj nlkaline earth uri Halogen vri tnert gas riJuoir:

1.3) n:nrrrinriuuir iufl rinriuuflU:vvru ot'i,r]
v_d

unr:uuluutvvllur.r 0uo alJ tn L unr:uu[1JU!afua nu u']rnaul llfr?0!dflr)

:vri'una'rlruodr':l:tvlriuua{uar:o uravdrrinGuuaonr:rrirrauo

1.4) rinrEuruaca:jr:r fiuauvurrfi u1 fiuo' .

6inrl:viiriutnd6'r udrrirh.hirosl:loirirr uavl#rinriuurdtrufrlfifinriau,i
.i i 3 -<.i a io,

rn0 rt0r.r Lu.i0{n1:0nnarJ5'tFr 0"rn!!o10 ta r:0.1 FruF 'rc\L [0n!n1l l.l LLd?od r

-. J .z) 'tJuvll{1una!

2.t) rinriouuilrndr neirav q a! nrolunaul#f

nu rin G uuriurrlru n a1{ 2 ou uorrin6orGur.rdou 1nu or nrirlt#r-lfi o,

tdfiandr Atkal.ine nrirLfi z 16'fionqr., Atkatine earlh nqrfi l1d6on{l

ionq'r tnert gas hifinriuurdr 1{6 ao.,r,rarjriulunrtfi 1 rinriuutlruna
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d^ o d t qel ! _ln1!fl J Unt:uu00u Ltt0010n1uyl 4 Loun:0vr ur.rdnnalJ 114[ray L!!a n1ln L5 uuilnulnri]u
rinriuuidl rJrlnarl uavdou

, . !.-
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o - i-r
1J? OlJt V i 1?UytU.t [t] Lo na 11 0,i

2.3) nflrintufifi urGrLfi tall-Fro.!o1nracn.r5d.rlJ1drJ:vlurrj Iou

ldrirorrLir (orqfivrulftufiin!:cdriu rriu uaiuoairfiurr^louri n:vilorurro'oarL nror,,louri
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3) duudrriu
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!,n Xqu , .ja d , e[t1tn 01nuu Luault nto,t rln au nar]r!n?ttJa1r.J,t:0 [na uduluru,trlriu du t ourilriuraiorir

nvuuuro.iuriaJnu:Lr:urfl unytl,uunq'l iriunouoii

3.2) n:ua nnfi nrrrorrnr udrhirinriuuusiacndrr fi inruatrr:n
,i, i<- ar v-

uonnrr du uu nrir u n-uhJrilfrIficyr-1d'isrrmSulli in{r:rri.r t nril nril:vd'uthunarl 2 na'l

ItaYna!5vouoou 1 nall

3.3) rirrfi unr:u,ti.:riu
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! q"
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n1:1.ifi 3.6 ayuuuto,r{ori,rnrrtfi navnn6o.r

alau
Anlln0unnnuvl

t0vlFt0ufin

1 2 3 4

I 6 5 q

2 5 4 3 2

3 4 3 2 1

4 3 2 1 0.5

5 2 1 0.5 05

6 1 0.5 0.5 05

ao!tJo 0 0 0 0

X. , e .)
alnuu !una!nruau!nuLu!nu01u IoununrrLsioluriiu

;_ )- d, 
"fl!fr 2 nufr 3 ltavnufr 4 nurirn'l nun:u 12 to

a:
r!oduaonr:urirriuhi'uriavnu:rlnv uutJl,o.:nuro,i lau

alr6nvrnnulunq'rLutjrriuiu:o,r'jrnnsioruavuriavnuovldnv*lufirnurfirL;usud'td
o*p
aifildnvuuualanluuriacl6cocldncuuul!fa 10 nuurlu

Eidtdnvuuuo'uoiu 2 ovldnvuuullria 8 nuruu
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e4v
fifrldnyuuuo'uo'u 5 uay 6 oskinsrruuhffl 2 ArtLl)n

!
c) riualUruavrJ:vriu

q. t) fnriuufilUlirnr:ut'rdundurtrdn{rL16rL drnvuuunr:urjuiuto.:
, ----! v ' ur ,,uunavnur]''):'ultuunvRuu't,a{nar 0lnuurtn{rJan1:rti{t-!loulffl-?rrvll.,/nqr.roan!1d1[a!oalan.r5

. " -: 4e , )1 ,ut rrullt0rnuna't?n1tut!na!v] lelnvruua.iaq ttavna!fr1davlruualaoov Ldit:rliaornn:-- n t _ -'__'' --- ,'n

4.2) n:uavrinriuu jurfi'ua:rjiielurn1:ro{n.tl.'}nEler

4. J) ruo t0nla Lyunr:u!a0u01!r on:?oao!n?11r.[r1o yr5olril
' y4.

tduuirUu1l.,r5o{oa,:auua"{a1nn1:6ul uavl#ortiSrfiurFl ornriulr[uriavn{liufiurJinur
ua v ? i { r$J u n't : a 5'] { zu a,!.tu d.i n :'[u a'il o 

,l1io'n11]

3.4.3.4 li1n.t:yto6ouua"{riuu (post-test) uavU:vriunrufilyrolotolrjnriuufi

lnonr: ot-onr: 15uuiuulirrLioiuriuaor.J:yal
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3.5 n1:i16r1s#{oXauava66n1"lffiunr:itn:r;rido4a
ea ) a iq

di o"uririarafr ril!:'rlJ r'r! o1n tnso{! o, L{ [un'rradu! 1'i tn:1vv10U av']'ia nn tou Lt
ri--- - ---ri

LJ:un:uaoufi r tnoflunr:i'nn:vlirdoXarrarirn:rvi{oXa ra'ri

3.5. t irn:rvrir.J:vriunlurirrrarjrtouaa'lqv6vnlnr:riuuto.:rintEuulou ldornzua

ns uuunliuoaoudouGuu uavvd'lriuu 1'3i6 Normatized gain: <g> fiqn:d'1fi tlut", n.n,

1998)

<g> = 96 pottest - 96 pretest (3.1)

100 - % pretest

tfio <g> 6o rir Normatized gain

%pottest 6o rirroduiouactolnc[uuaouua'lGuu

%pretest 6o rila6triouavtoincuuuaouriautiuu

- a: ! q v 3 ' .,; 'nr <g> uUanruu!1uldil Ha nl: t5uuvltlltltuolnto{unt: uu nntuunLvl'lto{ a

nr:rSouqlqofiilonrarfirduki rirfildovoqjlud?.r 0.0-1.0 atLr:outjl:vriltolrir
norma[ized gain oonrflun{rLld: :con 6o

High gain 6orir <g> idr > o.z

Medium gain 6orir <g> firir 0.3 < <g> < 0.7

Low gain 6orir <g> irir 0.0 < <g> < 0.3

3.5.2 itazrvtiatrluuhaa'!qil6v1rnr:6uu 1do rn n r:aor-rriou ti uu ttacud{ tiuuto l
, i" ,-

uruvroaou :riu 1oul{a6firirfi uuu ndrioir a drrfrlri6a: v rio riu (t-test Lr!! Dependent

SampLes) IouhJ:!rnrtr exceL

3.5.3 nr:irn:lvrinrlL a oondortolnvuuuru airqvBr rr nr:6our,td': rEuuuu ul:riu
^!tlavon!u Lou Lrnlar]!:cd]1oavd'lfiud (Corre[ation coefficient, ,) 6raur:nr{rurruldorn

ft*,-xX, -rl

I(x I(r -vI-rl
o2)
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rfio X, Lrac { 6o rirlo 1 torudavor'rurJ:firtlu{riu

x uav 7 6o drroSutortYrllt]:

rfi o n'rur ruv r rir i'ur1: v f;vdau a"uri'r-,Stdudr voaarairafi6 (t-test) rfi orarpir

- - .;" ",Y -- " -avaiul{'udfrri1u?Euliriuiriudrd'ryrl{anfru5oll louriru'rrurir t (Ferguson, 1981: 195) a1n

G-?t - r l-' ll-,'
o.3)

/ ' - t)or trvru nlalu:vavtSavau u6vln1u?tuto

N ttilu dlululio av6oli'rur1ln!

3.5.4 nr:i rn:rcriarufi.rvrolotoviriurrionr:6uuuu!ii!fioix! ti'! n r:'[deoU iYal

urlan':rurarruornrirra6uratnrin (Mean) (rlrgtrl aiavor rt, 2545: \o2-to3} uavdru

riu{lu1lrrro:i1u (Standard Deviation: So) louldqn: (alri6 viruriorir, 2ss3)

3.5.5 nr:irn:rvridrdtfi!:viu6irato.!eod:uarl (effectiveness index: E.r) looldqo:

E.l = Pz-Pr

Total - P1 O.4)

P2 ufl tl ria:uro.:nv[u!ya'{Gu!'v]nnu

Totat rLvu ranrutolijrururinriulfi'lnvuruurEr

asD

(rnirg fi o:vnr:, 2545: 30-36)

t!0 Pr rryru a:.:tLro.rFrsLruuriauGuur-4nnt-t
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rranlTa{suavofiil:rarua
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ml{.,]

27. a n1rLnfilofi nr:t!Suuulaltataanito{ullnfi an (nrrutdrlo)

n. 2Ba(NO3)21"q1 --+ 2BaQ"4 + 2N21r1 +5O1r1

t. 4Fe1,1 + 3O2 1sy + 3H2O o 
-| 

2Fe2O3.3l'2O 61

rl. AL2O1uo1+2NaOH1"oy+3H2O1"01 ----+ 2Na 1"q1+2A[(OH)1"q;

{. 4KNO313q1 

---1, 
2K2O1"r1 +2N2 1"oy +5O2 luqy

Za. dolosiohjdneir?Qndoirfiu1fili6nrrrlolfi'unr:uiooonirn{utoilarac tnr:drldld)

n. rn! [? Lu9lluan

"uJ t - !
1. 01nuoo L? tYr0Uo'lnun?1tl1Ju

.. ! -. ^ ;- z. i -
Fl. vl'lo?uulrluvlnt1.lovlnotuuullllr

i. tneo!6,U6!n
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,Jd
29. a1:!:vnoufrlratoonirqt-utarorqorndruhrrrriiu +1, +6 ,-2 nrlrird'unr:fian:

Ilraqaur-ruto (nr:irn:rvri)

n. Na2CrO4

r. NaC[O2

n. H2CO3

.i. H3PO4

30. LlJlJ0 at0{tat00nttfltuF0LlJlJfl0!a1n1! (n151ral13v)

1. C[2O7 2. NaCtO 3. HC[O2 4. KCIO. 5. C[O2
, " .!--

ar:!:cnouritqriolilfifi fi ra,uoonfi rotiutor Ct rvirriu

tt. 1,,2 fl. 1,4

a.3,4 .r. 4,5
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noufi 2 uuu{oaoudflfiu
ao.l,Janltliuuifi t f, uduiola oi :ruuavoBlruii'euurnr:ro{nrtai1.io1i'r,:orm [ayn1:1{

51n [U!Oa!U

t.lririnGuurrornrllFlt'r rolqr:onfi.Juudrr6rlorsralldt#nndal (5 ov*ul)

2.0.i?1nr1 tliuno!riloBu1u tlroovnolviolaoou " r;ortuud'rua-nuniri-.:vuorfiid'Lunr:

11or1r (12 nuul.lu)

i
?10n 1vi uas ttuufi''l o 5u1 u

Itrdul (Na)

lql16orlooou (t'ta-)

vlaaa5uL000u (F )

01Fr

riaooiu (F)
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3. nn?1on1y{u:vnoufl'106!1utro{auu:firrqriohd rniorL:v11i'rya''nunlvYlvlofil{lunr:rro

nrr (9 avrrul])

6 uFtE't9l ? 1 fi n111 [[A v rr UUn100u'l u

vr#rrrulooalurtt'u

(lonization Energy)

nl0Lan lfll runln?n

(El.ectronegativity)

nlalJ ::nn1v{0[nn9]:0u

(etectron affinity)

Hanr:riuuf;d 3 oirl:rerarrudrn'cgtoltatoonfitotnuavriru':ruvrtatoon6lot'ulo lE1sl

rirl 1

4. n{!!aoii6nl:dlu?6u141[ratoonirod'uriolar:r,riolooouriol!fi (4 nYt[uu)

4.1 Na2CrOo



oo

4.2 (NH4)2SOo
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!-
toa u rtulJfl o a 0u ? o fl a d qfl5vl'l.in1:HUuuuuu:uu

L:0':9151{n19r

1A taa u 1A raau 1a Ioau

1 .l 11 .1 21.

2 n 12 22 n

3 o 11 .t 23 o

4 FI 14 n 24 1l

5 1l i5 .i 25 .x

6 n t6 I 26 .t

7 l7 1l 27 n

8 n 18 fl 28 n

9 1l t9 1J 29 n

10 1 20 n 30 a

I
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loatruuufl gdauirtHadlqvrdvrr'rnr:riuurruuo'nriu

tio.i n'll"l{6'lq

t. lririnriuulonrnor:rrorqf, oljurrdrrfi r:orqallr.flriqnoiol (5 nvuuu)

2. ormontn!:vnouriroBuT u turoovnolra6olooou " nSol:vqa'ryd'nuni#lralr,fr.fi'Lunr:

11on1 (12 ncuu!)

01n ?10n1fl uavltuun1001J'lu

Iufiol
(Na)

llNa = 1s2, 2s2 , 2p6 , 3sr
:vrYun6'rrrulruonqn

/
& --rvoul.ialllutlx z

drurulj:oouriuoiu:uiln:au j unu6rSnn:ou

H He

Li Be B C N o F Ne

Na Mg AI Si P 5 CI

K Ca Sc Ti Cr Mn Fe Co Ni Cu Zn Ge As Se Br Kr

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag cd ln Sn Sb Te l Xe

Ba La Hf Ta Re Os lr Pt Au Hg TI Pb B] Po At Rn

Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og



102

Isl6tiutoaau

(Na-)

roNa = 1s2, 2s2, 2p6

-.4I
.i

oLann:0'u2.:u0naorua0

oon\J

t.l!oulla!t1utlrlt 1

rirur!l!:srouriuiirrr!irn:ou

nalurflu Na*
O llruoranfl:0u

sFe = 7s2, 2s2, 2p5

,::nnna"rlrrr.ruonIo

:vriuvrdrrudufi t

Fe' = ls2, 2s2, 2p6

o

iirurulu:nourirrirurui:n:au

3 uuudtSnot:ou

:!frurann't! t.tu0flafl

Y{a00luL000lJ

(F )
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3. o.:rronrvi :c nouriroBrru'ualalrjfitrqnohJfi nior:v11#rya-nunirilvlodld'Lunr:':ro

ni (9 nvuuu)

a u9l019l 1',ton1Yrrlas[1,uu6'r00u1u

ndlrru'tooolur,t

tYl (lonization

Energy)

6anfrilrufil{o'.r6r6nn: oulviuaooonrrnovnouluanruv ufianar0 Liulaaou

tdu ,,Na = ls2 , 2s? , 2p6 ,3sl :vrr'w a'.rrru': ruo n qn

:criurdwr!{ui z

:vo-ura'.r.rru{ui t

aIo
narlrulooalurttufir

6 16 nn: ou'lvir,la o o a n
iirurulrl:qroudurirur!i'rn:ou

O ur4u66nn:au

nl0Lantr:

LUn1fl10

(Etectronegativity)

6ontrrLaur:olun1ld{oootAnn: 0u [uYluEUt1114.lu'] tnaUA ttu

rrNa fiu rrcl
EN x K,/mot toi Ct 6ioo e' {il:n'uovhirrirlndila6ua

rirdun::nnrvt

0tannlou

(etectron affinity)

-;oJ

6ona-rrrufr avnouluanrucitria nluoontlaouooll Loi!otannr0u 1

o1-Jnln

3.
.j

tl,]a0v9r0!51r e

EA nlu a'{.i1uoon!1 J

-x l(/mo[

CI
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4. o{ranii6n1:r,i'ruxtur4ruatoon0tot'utorar:u5o1ooouriohjfi (4 nYuuu)

4.1 Na2CrOa

(+l)2+ Cr +(-2)4 =0

2+Cr+-8=0

Cr =+8-2
Cr =+6

-s _ -di{u Cr rratoo n{[o1tutv1n! +6

4.2 (NH4)2SO4

2tG3)+(4)l+(s)+G2)a = 0

-6+8+(S)+(-8) =0

S = +8-8+6

S=+6
-Zd'uiu S iltatooni un{utYtrnu +6
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nlnftuln t
uflun1:{an1iGuuf; rEat iiamnr:nrtrlorq
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i)
[[HUn1:AOn1:r:UU3vl 1

-dj-!'-<-,A.:'tuit1 [ni][ii!r6 1 guuourtanu1uvl 4

rarjrunr:Guuifi 1 ovnarJtravnli1.:o1n nlnlEuufi 1or

6a.r iiournr:n111{6'ln [1a1 3 R'lu (150 u1fi)

1. rt'rn:g'lu r 3.r rdrltarffit0.161: n?1!f, {'ud:vv'jr.:alffito{alln-rllnl{ailiraur:'l
a ) tA 'l -la
6orvlor:vv'jrroqnln !n:vulun1ld! taluu'1n11!5Ltauijn?vlu'rfl''larl: a0a15a{flt:ul.lluav

rirnruftrfl{rJ:vlutri

2. 9,1A1q

13.1 u4-6/3 oBurunr:dotiuloltlrauli'ruluttudriuauu"FtolorqluFl'1i1'l01n

3. flanT:Guui

f,ldutoua air.J:ru ua vo6ur ui ittul n'lltJo.lr't1:ail{el'r5'r'lo'lq $aun1lf i61qtu- -!.-' - -

!nnuu

a. oorJ:ca'irinr:rEuui

druamlf tr)
1. fnGtuaur:no6uruiisuurnrito{nr:a;1irt15'l{n1q ttavfl 'l51in1q1uioqju

2. u on uu'r n?.lx fi oto.:f nivru rrla nfl uunrill 1 rfi urfiu nr:i'o nr:r lo rn tfl u

rarrorari vr io l vTr: v r-L fl ru ra rt o l n r: do'[d

3. uono'rururari nru uavrirututoio'trt!oiuriavu!tlavn1ulufl 1l1is1qld-- - i-- !, I

4. un0Y?od1{n1:rirorolil{'!:vlutftri

5. rEuniouavriuuf,rya'nrnito':orn liovi:lutatovooutoiolotntr:vul IuPAC ld

drun:curu (P)

t. f, udutaqaiinru'rn1:to{n1:ai.lnn1r1{i'rer uavor:rrorqluioltiu

dru6niuurarani (n)
!" "1. !n?1!au[0 sr.i[a[unlt[:uu$avn']tvllnQnt:}]

2. inruirrio'tunr:nour{rnr! uaornmr:6ouiu uavuoliun':u6nrfi uri6u
v A-,

J. lJuylnto An1nnl:!01jfl nnnt:! vrlrLlJ!atrnyo$aurlljuyloa0!o'tua?M06rru



107

5. 611:CrlflUna1.i

fl1r').rirqialJu o'ntiulorqorlta!ovno!uacorriualrififindrun'ulir'tviarlr:n
"-.lirura uurlirLau116t o{trsrluor:rrorer16'

6. a'rrrd1frru

o1E (Etements) 6aar:uiqvrddrl:vnalsiluovnar:tfitL':tiolt6u: lriarur:nuou
.J,F

a ar UhiriJuar: dUld-lo UiSrr I tau OvflO1t11O{nl0lBttautunnvt'tiUuuylul,o o?UArUanUfu

(symbot) rf,unruro-lnqu srqdin'ro'nu:ao.:n'r '[ri ri uu d'nu:ri'r u: n ri ud'r'tvr qiua c o"nul r]'1

flourrflusr-rrf;n rriu Ua'[{uvrulu6o:L (Sodium) t-i l{uvrufiufial (Litium) Ct 1{rr,vrunao;u

(Chtorine) Ca'tduyruuoariu! (Catcium) idrg a-n unlt ololq! 1{tfi ofihia-r: frurjril d o

nruro'lnqri lduri fe riJu drgdnunitolrySn (tron) Pb riua'rga'nunitolnvrir (Lead) Rg ril
drga'nunito.:riu (Sitver)uav Hg riJua'qJa'nunj!oitJ:ovl (Mercury) tflu6'u tvr:rv tddonrur

arfiulruri16r

eylt't.!o'tq (Periodic tabte) vrLru6lnr:rlfirjnivrurnraofld:rl:uornrirl 1 rdr

*i--
ruuultol4u llauarJ!m ranuruundlune!riu aunololqGUifiunl!tatrt'laOvna! orqlura{

uarn'ru[68?fruavinrualfruijfiuto.i 'iJu'ltloYrlor.l ndl.:rulooolurtt'u (tE) na'wru6t5n

Iv:runrfii6 (EN) rir#ln::nnla(EA) ttautatooniro{!

7. A1:vnlrriuui

iisrulnr:nr:r.ior0

8. nnnll fl'lllluut

t. rYurir (:ourfi)

1. 1 nlu{{1otJ:varrinr:riuufrfi ohi'rin6ouvr:ruiltirralrtl

t.z rinriuuiufi'uvtuu:unrrrlitfiulfi'u ovsrou ol{allu uasnlsn-nGui6 tE no: ou

tolOrn n:drnr:rllrlviu"nriuuq lounrldrurirl 1 rloitlll'ri6''lu udr'tririnriuutjrufi'uslo!

giun;:ild'rge'nu0ji':rn6tl5 tatovnor !laouootr ra{ atkaLine metat uri Atkaline earth

! - 1 ' e' i- o 't Y'--"-- i
rrri Hatogen rj tnert gas riludu i'tnfun:01!unt5UUl'r iuuunt:Uuvlluoc tt uA?0'r14'r:Yl

fin15UUyrrufravoal'Lo'[rir]n15Ourtuua'rganuruurtoaU: tta?0Lanr]l0u!nllnotltJ l:3o11

na-i.:iuod1 ilrl#rttLuafl uario uav{rLrinGuuoonrLli1tauo
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1.3 rlnrSouuavngiun-uaururtiurfi'uorqfifin fivrltu€inrJ:ci)'riutndoir u6'ljr\J
- i d- - Ya ) A

riravl:16irl uavhilin15 uutduua.:fr1]nLiuuidia!ue]1J0{6'lE lYl ott0tJ lu!n{nllnnnqrr0'1E
! -* a ) A. -ornfuoi610rio{ 6uqrrfr uloriuor:1i uavoonlflvl

z. n'urirflunri! (70 urfi )

2.t rinrierurl-i.:n{l n{lav 4 nu nrellundrllvlfirinriuurEuurri{ 1 qu finGuuGuu

thunarr 2 nu uaufnrEuutiuudou t ou ornriu'lvioYldon{u1oulfi

(n{li r f'ildon{l Al.katine n{r:d z 1'il60n{r Atkatine earth n{li r f'iliion{l
,; .en , qY! '!q i. u-<---t- -

Hatogen n{rfr 0ltiionqx lnert gas114{nlSuutn{ [t,t 061fl14t1uu [un 1!v] 1 unt:uuu1l]

nar.r't{donrufi 2*ar 3 rinriuldou'Wfioo1En1ufi +lounlovrilu{i'on{ul#uavhiuon

finriuu'irnu'torfl urinriuurrir U1!na1{ rravdou)

2.2 finurdolaor nnrSo#{fivrrac uo fla tn'i,'um1:1{o1a i?!fi'uriltu'i1ufi 1nlnf!_.- ,,,'_ ,- _i,'

n:uavilnGuuil!dun:iaao!nirrr0nfr'o{ uauirrrtiuoi!sTerdorirnrtLfitroufiordor,niu}rri!

n?1r.rfl5otflunr:utjrt'r: u"av'tjrun'urirurualrifitolorqtfio6uldnulu6isril:cdriudu'ltrjld

neirrfir

2.3 n:trinrruirfi !tfi rr6{aulTto.lo'raLtavnl:d{!t{rl:vIuti Ioul{o'rnuir
-- n !J i

J d- , Y-----
- trnfrnuiin :vdriu ttu Buuoautuuuli0uo nlu!0{u10oa}J n'lo n53o'l'ull0uo

tui{ra'1tra.i ra6ol0u rurrtooi rirbiiolvl oonllih{ ilq qlnrfJl'r{ivlu1fllafli rtiu inrnoi

yaonyoao{ uaaolil uri?fi :od'niulua.iLua'rdaiTlrlmrnoyl: (vrnrrarlrivrotrirlnriuu

f, udurfi urfi rriJunr:rirurrdrallureiflu{alurriohll

:. riuurirdu (40 u1fi )

3.1 nia-on.r5$d.iriurirurnlhiorq niolo6urufion::ltfirinrSuut{ri,o ornriutvl

6l1in!o{usiasn{lfiinrtLaur:o'[nd'r6ullru{.:t'uniu riou,tjlriumSorjrnvuuutoluriavnu

r.r"r:2r.J!fl unvuuun(l i'iluoloud'ld

3.1.1 n:!onn'inlto{Ln! udfl}ifnrEuuuoiavn{u fifinrruaur:ounnei'r':riu$un

tirufi'ulildiilfivdtriiorniurrl{ in{r:rrir r n{u n{rrJrunali 2 nd! uavndrldou 1 ndil

3.r.z ritiunr:uti.l{u
(1) o3(luonrin:rirnrrLuavfo:rirnoulin{lav tZ risr: uayduoflrivr:rl'jr

I n nufi o i il a'o fi! ej ru rir n rrr ua c tfl u r'itoa u

oufi t {lr,r0lrjnlriln'ul 1'h rilorior: n'rnu eirurrdrldr{rq ruarLifior qriofi t

u.lnarllfi nlundiln ou1u"tdfflfi'tffirqruall-Fdofi Z {ofi a uavriofi q rioh] oun'jr o vsr o!fi 0

!, - ) , -i
ol0uunnn0{ {.ittoac$0!nultuuo'iu
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a19U
2

n1:9tou0nnuvl

lavnouofl

1 2 4

1 6 5 4 3

2 5 4 3 2

3 4 3 2 1

4 3 2 1 0.5

5 2 1 05 0.5

6 1 0.5 0.5 0.5

n0ui.o 0 0 0 0

orn#ulunririara-otrJ6uurYurtlrlnunru Ioununuriolljrtiuaufi 2 n!fi 3 rrauoufi 4

srtrdroil run:u 12 do

rfiofluaonr:utjrt-ulvluriavnu:'lunvrtuulro.loLrto{ lnoalrinlnau'tun{uuriltu
- ; ! -!

5u5o {2tnn fi 0{ tla c tlnavouiv Loavt!1.JuYttfiutYllltjuo.iu

frfitoincuuua.iao'luuriavlffvoc'ltinvuuullfia 1 0 nsuuu

fidldnvuuud'uon 2 orldnvuuuluria 8 oyuur.

fifrtoinvuuuo'ud'u 3 ovloiavuuuluria 6 osttuu

frfiidnvuuud-ud'u q ovleiFrsuuullfa 4 nsulu

fifitrinvuuuoiun'r.r 5 ray 6 asldncuuultrria 2 nyulu

c. rYualJuavrJ:vriiu (co urfi )

4.1 fnriuuililrirnr:udrrTunfrurdr(n{lrGr: rjrovuuunr:ttrilriuto'luuriavaur:r:rl

lflunvuuutarn{u ornfuudla,anr:ruti.rriuloulfifrruvrun{loonltirtauoruanr:udlriuvriol
. i ', o, , 4s

rYuniirrririuurnduvr-kinvuuu4lqo uavn{lfrtdnvuuuq.lqoovkiil:r.liaornn:
'!4.2 nluavun!5uu:?rJaualU'1igltu''1n1lt0nq1l1{5'ltl toun: ttn1n1}]9ldu

- rTnivrurnranfl di'onr:rror0rrfl uourrl:

0us'uri h iiv{ fi'r to o ru ol: tu oi kiral oi r dliror n autiolro"oti t-rl rYunruta
j; i v ) , d ! y e--- - - i -

Ovorolfiriuf,u udrorqfio{n:.rnarlilraovnoltyirrilnnlraovnoltaSutrolorqaoltio
--'i; ! 4

toilu firrraupia ldrauoir dru'rorourEulnlr.tx?a0u0t 0l.tyr"Ylrlruuljurt01 u0'l

ar 7 o'lel orqfi a oviarrifinfrrunf,lrYlorrlfi i louGlornorqlofiki

6fivi 6rrluit rxutotaotoY'l uavgiqa lavrri hrooi loitauoirnr:i'oorq

oonrfl uvlror,rrir5u{u'r!tat ?aavaolfi altTndrundlriu)
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raui fu af, tj (Henry Moseley) ldrrri'hnr:rrorqtortlutnta lorflriqndo':du 1o u

rauo.Jrnr:rlorqlvriloutiu.:nutatovsrouornrioahJuurn uavinorqiialri6nd'ran6sriu

hioglura{r6urfi'u uavrirrauonnnr:rrorqiutrririlu "aurifisirl l tolorqlunr:rrorq:iluo{

n'uratovnou'uoroT quavtiunr:rrorqiioul'fri'uluf, olliu)

- nr:rrorqf,oliuriluourr"t: (n{rL n i 8 ra:,j 6ora{ lA fi{ vlllA rSonorq

n{l e .jr orEr:rGrourmfiyiorqrrarirduriavu{ialri6uJEuuurJa{adira!oa'rnuuardrlraio

orniir.rduuu r1:ynoud'.:g larav olayv uavfirlayv orqra{ tn riun'jr laucdanrla{

(atkaii metat) orqr/l{ ttR riun'jr layvdanrla{r6ivr (atkatine earth) orqu{ vtn riun'jr

orqllo1arllr (hatogen)orqu{fi vtttn rEun'jr flrtufiou (lnert gas) n{rL e fi a vqi 6o ra{ te

6.r ViltB (fi a unr) riunorqn{! B 'jrndlorqvr:ru€t"u (Transition e[ement) uavn{l uau

vlLuo uautlanrluo )

- orqvr*ldduuu'l,rarj idrgf,nuniuaveiru'iroeir{: (nr:riun6oorqlnut{:vul

d'.,urr.rn',o',ur6uurriulrior{uudralriru6":u -ium riu rirsYTdnu:firiurliulsiofi'utflua:c

rirfi'u z oTrlri6'noon 1 0i'2 rirrfluvro'ryturtirriu r d'r ti6'noon t n'r rtiu bi + ium tiJu

bium uav enn + nil rflu ennit rtiu orqrird'ufi tO+ 105 106 6o Unnitquadium

(Unq) Unnitpentium (Unp) uav Unnithexium (Unn) nrudrd'l rravorqlvrieirqnfr rirdl: o

nr:#.:do6o orqdrd'ud 113(Nh) Nihonium 115(Mc) Moscovium 117(Ts) Tennessine

118(Og) Oganesson
i .6 d-

- olqvr u tt tut?srrJ:v driu uavnr:rirhlldrJ:vlutrj udu ovqi rfi tll (et) 1dr4r

, '. r"", .J .r, a.te , -e- ----.
uriuoqitiU!vloud rfralfvioorur:tttoilr [! tl.tru5o Ltan?1!50u ttvlld2uUlu n0!ta{[n50'llJu

u,aYa 1u lY{111u:!ai
e ec t

4.3 flqlon1a1fiu-n tsuuaau0']u tfr on:?oa 0!n?1 tij'l[n Yl:0r.] nu Ltuuurul4'r1450110

arduraa-rornnt:riuu uaclfiar1lJfrdl16l ornfuhiuriavn{lirlriurJinuruar?1{u un1:

a:1.: ri a! 1u a 
'! 
n: [ua!o1140n LlJ

9. danr:riuunr:aou
. z "-1 n'r50fl.:l9rJ

2. ndorrnlrirnrr

3. nr:rrorq'trtoluiu

4. uo xitnt'unr:rlorn
.i

5. tuiluvt 1 1?t!u1n1:011'l{514
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- .ddc J ) ) .
o. n6r.Ji61a15olfrunr6ulofi'unr:1.io1q (https://wv/w.youtube.com/watch?v=

0lkyGCoggyM)
t

7. naili6lat;o{oonlftil (https://wvwv.youtube.com/watch?v=hMkK8SNL61o)

8. rnilf5lq

10. nlriouavnlt :Jtiufla

onil:vardnr:rJ:ctfiu ?nn1t10 tot0.t o?o lnruEin1: r![iu

n1unl1lr:

1. o5Li'ru'r?ruuln1:to{

n 1l a t 1.1911:1{ 0'l n uav

n1:lnnlnhinoJu

1. n1:stoufi10'l! $av

" !^
n'Danu5']u [utu$uu

ro{ilnriuu

2. fl:rofi'retouornlu

{1uvr 1

Llr.n1]1l 1 -rinrEuusloufirnrr.r

[u!']u0 nFl 0{!1 n n'l''l

800,6

-unr:uuo5lJ'ru

iiruurnr:nr:rlorq

Ln

2. uonrrurnru6ntor

un?r u1fl'ranl [1]qnn1':'l

tnu? nu n'15 0 0 91111{ 8191

.!
tuuu!20141.r :0uvl.!:vu

uqJv'rr0in1l0o Ltl

3. uonoeruruvil riruru

n1u tlavQ1u?u'u0.tE'tn

ra.:usia vnrutufi t:r! grsr

to

4. unn'rourrnr:drorrild

[rurctutu[o

1. nr:norrirou uav
o!-

n1:0nu:'ru lutu$uu

10{rnl:uu

2. n:rotirnoutrnlu
;

.l1uvr 1

L!.i'ru 1 -rinriuunourirnrl

lurunnoiournnir

80%

-unL58UA5!1U

iiruurnr:nr:rlorq

lo
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I

10. nlriqua;n''r:rJ:srfiurua (rio)

lorJ:;asinr:rJ:lrfiu 't5n'l:?o tn50{ua?o !n6u?in'ri!5u[iu
d)

5. t:untoLtac[tuu
t)

6zuanu tonnlfl rl.ro

vE't! ta!ovn 0!to.i019l

'I1T:CU1j 
IUPAC ld

filuvnuvntv!1un15

a!nuto a??glru1n'll

fl 't:1dn1q lLav9]1 :'t {5'1fl
.!

Lu!o1lJUtoU Lt nlloa.i

16v uav uarlnirn{u

rl1:'t.15',1 Fl

0'luin? u'tfl1an:

- n211.lau10rav#do1u

n15[:UUUavr1n0nl5!

- uaonn?'t!noLvu

- iufllnmrFnuiu

' nr:}inrrrnlrLiuio

- n1:vt'].l1u

t?rnut0.:

rinGuunrolu

nd!

- n1tvt1.i'l'l.l

:2tlnut0.r

rinriuunrulu

na!

- ttulJ6{tn9l

qnn:5!

- ul]ua{tn01

flqAn::!

- nYr[uuulJ!!:Ylfru

ou Lu:uo1ro

- nYttlllr[1J1Jl:vt!!

au Lu:uft!o
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. J J --tu.r1u?i 1 t:o{?2flu1n'll9l1:1161n

t. lr.i'rinriuu{u{rini urnratriuavml:1{nrqfrtfrduvirllfr'qndo{

Johann Dobereiner

John A.R. New[ands

Ca Sr

40 88

Be t40*13n=2=88
137

II m fv,. v vI \1I vlll

l0 ,i.-rri"-rc:

t2

;r0!!! o! ID 0u I tr !
ILau Y[

!l
7lI

lr? !5 c6 OI I

i(rq s,d Ptl 51i qli
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.\l\,/

la
,,/6t31lH{/^'xf Kllfr
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t6.vu.
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r 41, Ii 6,
lLvJo

EE

I{E A li 4t),Afr 4,/1ar 4-/
l/v 4tr/4,\),191v7!!

'Kf%,,\t 111//' i tll/,"F 1127.14 t-ylti 1i,r t.
I /aB) ,4 Ell4.M,. -lltlg

Fr, xEi 
JA!E

ltr r? trlil
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Dmitri lvanovich Mendeteev

Henry Moseley
., \ '!2.n{rUiuurvluu14a-nn't:don1:'}.i61n0ant!uvu?fil4r.tljoirnlru1fl1anim0 LUU

rinivrurnTasrj fiafln1taqn1t1.i0'r9l

Johann Dobereiner

John A.R. Newlands

Dmitri lvanovich

Mendeleev
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Henry Mosetey

l. rinr:'uurflurinivruraraoridFardu6'onr:rrorn evoonuuuua-nnt:o-oodr :niorrro

nrrU:vnou



LL6

q. o*6!,irar'ludovjr.rtriaur;:ni

) ) - -hsv
5. 0ina!n1fi'r!Lnu?51fln1!v 7 vrLonuvtu [vx0'ru11.J 4 6'l9r

9r10 g f .i

t6t0:n0!
(Atomic

number)

drgi'nunisrq

(Etement

Symbot)

!4s11

(element

name)

n'r:0 9r tlu.r

0tnnn:au

f!1!

(Period)

1,[J

(Group)

Metat, nonmetat,

or meta((oid

Elock

meta(

2,8,2

17

30

Radon

Ge

31n

alfruYl

dfunnt,fu ta5lq nl:onfr! u R[Uf,UUfltA.!51n

712 Cn laIu0t1]L{ulJ
ZI
nntanl! uLRaa onrrj0tunau.t

1oooutala'rnril dlrrlrnc n'r
a

1J?taaaal0na lflJ6 LlaYnY fl?vaar.J

:2!nufl 2u!lntulu2Lnau:11?ru

ruu6'tnvtu{u?o

- )-^rnltt'tst 11 ulvrrull

619lfllJuUnt.!a

113 Nh Nihonium

115 MC Moscovium

117 Ts Tennessine

118 Og Oganesson



,

t17

6. n{i1d'? rar'[untoutoa?1ritfr r.] Lu1Jo{1'l{ lvnnfl o{

I
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z. 'lvirinriuuund'roejroJ:vlotritorsrr]ddrlilld!:rltltrilufiinil:vil'riu!'lou1{ilou 5 o1q

fle nr:rirhjt{rj:sIat{ tunorad:vnou

Cu (Copper) arl n:rurirnir l'tiun:vvrv arulvl

anuo vr0u1

!a !FrLlll.r'u0.lrr1Jn u1 [YlY'i'l

rirhjrtlu;iruHar
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, , '!E. no!a1n1!n0 !!u

Fl101u

4
7nz

{ou

,-D
94rSd'a a:r

n:vln:nu!g{ 1d6uao ufia1uuaoolv{

rir r r nla r,r c'[o

uurtzuaU:nol

rirornTavvlo

vrouvruld

u1LU 1A.:AU

] 
,. rinriuuiriroruraSorioara'urfiurfiuGoriiflurnr:nr:rrorqodr{:rirr (rirouodrlriou g {o

' lilnolnvuuulflu 0)

-104i4u...............

-totau0ltuu
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uuflnr.{aua.:n']160u

fia n1t00nn fl:5u n'll L:uu:

rlrgrar/orJa::n

{olauouuv/uuryrrudtn

a{r0......................._............_..............{uuyn

(urramuri:r uoriuf,)

............./......................./...........
1v

uurnn?''ruL14u1,0.i n:?n60uualun']lnqn1l$uut

ev
a{10...................................................tln:2n

(... ... .... . . ..... ............)

142141t1na!a1tyn',t:[:uu5?ylU1fi ,]A0t

//

uu na?1!Jrl4ult0.:aottna0uu unl:0ontlriuuivlJ

ay
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!uYlng0 [au0 ul.tv,tio{ 2u51415

(rrlamqorinri vr:'rair)

:or {riT u': u nr:I:r G uufrunrur'[u

............./......................./...........
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R'lnHu?n n
A - 4al,rl 4 tvn n1flfla{rn:o{tJoYl [1, [un1: lnul']u:?ilt0il ait,



1.23

n1t1{fi n.1 rirnlruaoondal (loc) rcfi'if iuuuialHnfrlqvrdnr':nr:Guun'uyrrJ:;alri

tioretr:rrsrq

$0vl
nsuuunl"l ao [vul,o.tl..l ltu?{ln

roc a:Ue'la

nufi r oufi z nufi a

1 1 1 1 1 LT LO

2 1 1 1 1 L1J LO

3 1 1 1 1 LlJ LO

4 1 1 1 1 LT LO

5 1 1 1 1 Lfl LO

6 1 1 1 i Lfl LO

7 1 I 1 I LILA

8 1 1 1 1 LlJ [o

9 1 1 1 1 tr Lo

10 1 1 1 1 Lt LO

11 1 1 1 1 L'd Lo

12 1 1 i 1 LT LO

1.3 1 1 1 i L1J LO

1.4 7 1 1 1 Lt LO

15 1 1 1 1 Lfl LO

16 1 1 1 1 LI Lq

1.7 1 1 1 I Llr Lo

18 1 1 1 1 LT LO

19 1 1 1 1 !r Lo

20 1 1 1 i Lll LO

21. 1 1 i 1 lfl Lo

22 1 1 1 1 [lJLo

23 1 1 1 1 tfl to

24 1 1 1 1 [.lrLo

25 1 1 1 1 [r Lo

I

I

I
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er1:1':fi a.1 rirnruaaonHor (toc) rrv'j1{uuuioera#uqudvrrrnr:rEuuriuonrJ:ca{Fi
d.
150't911l't{519 (Flo )

3

-3
3

1

uovl

eanJlluun?lrJnoI uu0.tR[tu?t']
roc a:tJara

aud r nud z nuv 3

26 1 1 1 i LlJ LO

27 1 1 1 1 ir Lo

28 1 1 1 1 Llr [o

29 1 i 1 i L1J LO

30 1 1 1 1 LT LO

;^!-ial
nr:vrnlrurfiurm:rrirrfiorar (val.idity) to.uuruvoaouinnadrqv6mrrnr:tiuu t5o.l

n:o-r!a Inul{i6vro'tinruaoondo{ toc louldan:d'rfl

'Rroc = t_
= 1+1+l

roc =
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9r''ri1.ifi n.2 rirntuurniru (p) rravri'reiruroiirrrun (r) ttoltuutrunaoviozuad'lqvrd
<i

vl'l.if l1:[:uu t:o.t9t'll'1.161n

flovl n{r6s (nu) n{uor"r(nu) rirn':r!urn(P) rir dr ur o dr uu n ( r)

1 6 2 044 0.44

2 1 2 0.5 0.56

3 7 2 0.5 0.56

4 q 2 0.33 U.ZZ

5 6 2 0.44 0.44

6 5 2 0.39 0.33

7 6 1 0.39 0.56

B 4 2 0.33 0.22

9 7 4 0.61 0.33

10 B 3 0.61 0.56

11 7 3 0.56 0.44

12 5 2 0.39 0.33

13 7 1 0.44 0.67

14 8 1 0.5 0.78

15 4 2 0.33 0.22

16 5 1 0.33 0.44

L7 B 3 0.61 0.56

16 4 1 0.28 0.33

19 5 3 0.44 0.22

20 4 1 0.28 0.33

21 5 1 0.33 0.44

22 6 2 0.44 0.44

23 5 2 0.39 033

24 6 2 0.44 0.qq

25 5 0.q4 0.22

26 6 0 033 0.67

I
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. 0t1i1.1fi 6.2 rirnrruurn.iru (p) uacdreirurotiruun (r) to.lttuuvoaauioaad qvrd

urlnr:tEuu riawr:rlsr4 (ria)

lJ ovl n{u6r (nu) n{un'r(nu) rirnrrrts'rn(P) rirrirurodr*un (r)

21 6 0 u.3 3 0.67

28 q 1 0.28 0.33

29 8 1 0.50 0.78

30 5 2 0.39 0.33

I
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er'n'r{fi n.3 ncuuuuuufl oaouinduqvrdvrr.:nr:tiuuriouriuuuacva'.rtEuu uac

n1'rrn12}tu'tlluun6a

auvl nvLluu 621 n't?14U1?i',',t.ln'll[5uu <g>

no![iuu va{[5uu

1 8 24 0.727

2 7 26 0.826

3 9 24 0.714

4 6 24 0 750

5 5 24 0.760

6 7 25 0 783

7 6 24 0.750

8 7 26 0.826

9 7 25 0.783

10 6 25 0.792

11 7 26 0.826

1.2 4 26 0.846

13 7 0.913

l4 7 23 0.696

15 I 0.909

16 7 25 0.783

1.1 5 26 0.840

18 1 26 I oazo

\9 I 24 I otzt

20 B 28 I o.sos

21 7 24 | ozrl

22 8 27 I oaoq

23 5 26 I o.aqo

2q 9
I n76)Z)

25 6 29 0.958
{

L

I

I

I

I

I
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n'rr1.ifi n.4 aeuuuuuuvrerdouiarfi qvrdvrrlnr:r3uudouGuu$acud{tiuutluu :fiu

auYl ItUUil5fU tluuo9tuu

1 24 22

2 26 25

3 24 24

4 24 24

5 24 21

6 25 23

7 24 22

B 26 25

9 25 25

10 25 25

11 26 25

12 26 27

13 lo 28

l4 23 25

15 28 25

t6 25 25

1.7 26 23

18 26 21.

19 24 22

20

21 24 21

22 27 24

23 26 23

24 25

25 ?9 25

I

I
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rn }iE1n

n6nrnr:rdu

nou:c6{a
)-

1. [11oflnula u9]1'o{0'r9r

- t-
2. rfr oilnnr:6oirn:rvriuarnr:drlJldrJ:clutil

orJn:ni

1. l"sr:rirn1r..r z.rin:r,iroou

narlunr:rriu 20 urfr

15n',]:16u
),

t. nufr r (luOurjn:rirnu t h rilor.r-o:rirorlclruudr}}{rq26ll$n1Edofr 1 v1n
*v i - v i ^ v )

aurinlunalooubitrifitri'Lrln"rnruarr!nrav z rall J lLayro11 + riohioundrovno!6oDT nfu
v ) -i

0 nn o{ t{ ltfl a utor]nu uu1Jo.!1-l

a'tou

nllnau0nau?l

tayl9louon

7 ) 4

1 6 5 4 3

2 5 4 2

4 3 2 1

4 3 2 T 0.5

5 2 1 0.5 0.5

6 1 0.5 0.5 0.5

no!tJo 0 0 0 0

!,q , a .)
oT nrjuluna'riff ujiuunTurfl ununrl lounuotrsiohriJunufi 2 aufi 3 uavnufi 4

orlriroYu ororu tz ,io
jj

uLoduaonr:urirridfiuriavau::rnvur.Juro.rnl.JLon louar.rinlnnuhnrilrurjrrju
iu:olironfr oruacueiavnuoylrinvuuufi rnurfi lduo-rd

vic v
{frkinvuuuqlaoluu,siavl6'voytdayruul!fa 1o nuw1.r
vj,. e

dvt LrinvuuloYurYu 2 rvldnvululuria 8 nc$u"
.41.

r.tfr Lonyuuuduoiu 3 oyldcyrLuuluu"a 6 ns [ruL

I
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fid'td'nvuuudud'u q ovkinvuuullfa 4 auruu

r.ifitpinvuuudr:oil 5 uav 6 ovldnvrruuhria 2 ncLLuu

fnrdrnru

t.litiluii riiira{r:rn riad'rtiJu

ar:oal:;ttnli'uarnrn

2. f1u( fi ! fi ;; nn-n 1 rn 11 (tJ 1 lnf
3.Ii1!10111n 1uIirn:al
q.tiluald'i;naurrnilnllrannr

riltrqituriqo

rl'lnlr

1.{11 1iu1r]1{uoaEr Onlil
fiurrn'lInrrarfind

2. ri r l tlorr'Ud'.lu firi rn'l'u rinrl rrir

3.xu'lu{onnt urln(uqdrnuid.)

:alrrnlalnrtrl (hydrogen)

q. Intunururiurirua..tiuuir

tr-auiqn tiuufi'a lliii niruar:e

n 1flii 4..... H e. .. .

rhnrl

t.l fiirrirq hh r tr

2.'l fi r:; r ilor-rt niui
i talrnarllqx ua:!il'1]tlu nn

rirulnnr:1 ti
q. Ilnun(u ]nio lli

n{laIiiani]ari(Atkqtine metot)

-.:-
tr 1ftu fl 3. , . , .... .. L r... ,. ............ .

drnrl

r.lfrirrniariar,i-rd'nirr;irueicr{

lr{r[r arlillTinr
2.nu1uu:nn

* .;
3. lr(ullfl111 lll tA]1Y6nlul.l r

u tlluntu'r ltfl'l.IJul iunt u: 'l:

nrnllnRn'taI t0n

l.a{1un{ri1an;uaan-rlaritiit
(Alko(ine metot)

drnrl

l.tihitlcrerra.: Eorocdicoted

gloss lflunrrf .rtniorudrlu

n'o lrl0rin-nr: lduri intnai naon

noaar I'mIdtu{ (ihfix

2.tildrl r:nauar:uautn'iua"i't

Jrnl{na.:

3. tioi fi r ui qnr n r3i yu iil l r.Ji I I
r:1ir{?uuuJa.r lttlrioar'ttni
rr. 1lrirI*r[riqrun4iriolIr1ffi
tiioqnn4! l iir
n10 Ra_..._....11.............

t.1 iu:: i1uq.r a r: n-: itt
2.'lfcdr'lu a!uri: nurt6u.riir

3.(i[;i]lli'IrnouT ]6r (ta{ua:
- ^ -j ..;.i.-
IINA lutllt(uaiu!ln
r.t. iao ru :ufi a tr1 uu:'tulnlnlir
?, 7. lxxn nau rlari

r1Eiiha............N...............

drnru

t. riluar: :tnauiillr{rortuiJri
(nI

z.nu'lrtln (11ninI tfjltiornll
rlaiia !eira1i6n

3.tirald ::naura.ruri', Inr]il6
ua;riuf,rr

'{.1,11(aq'!0(anntau(nlnu 4

r1niiia...........c.................

drnru v(,.# drnrr

f . irtflq;irniunr:r-[]'h
2. lrir-mnr:iltn: r:f ur.t

3.rulrarnrn rir frslflrldo
nr:torlnri
tl. riltdru ::nauraru::lrnrn

lanfial r;xrfi 20.9'177

n 1nfia.......N..

, drnru

1 tUunllrUl;nAU lItJ1il{l{

2. lirtjuar:ndatil
3. lflu1:l.rrlilniui
tt. tilll'rquo larru(hotogens)

Tr(U lniu

-:-
T rfl ufl a...........1 .................

n1r^rd {. 1 r.iat:drotrfi'lduiurnuti6ln

G
{S)

{
fr.
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1.'ltrl unaoo4oq rnlnoarfi'uufi aiIl
Iffi unnrirldx rf{raonftl11ufl r
maol{iq1riI

..: -5
z. (nfl [i.r[Ja{iilJlnltla lf lltlaon

4r!r-x1n1Pl

J. tunlltnou aln-un 6

l. Ijaf irri'ul;riulrqirrl ti

flrnrr

if,nrJfriiur

drnl

1. tirin'q l;fi'uR a al u I6r nl a un.)
. .:

z.rrulnl ulaul.tllttl rnu{ 1

n0J(nuotJ lll{1!l{
.:,

J.tUI tan;(llaaaI 1a{ 11fl0n1',

tiotJiiirr

a4=ffi

+.aij1ur{1an;uaanrlaritnlkotine

metot) atilunrui 3

drnrl

1.1ffi 1nanli]ri na'hiualir rr
2. I.l[Ua!an1n0rntlIlu llllruu

rh;nnua;ndltiio
..: ? e -..1

J. l[n1rur1ef]0ix (raua.lnl tr D

tinnr:aanitnfu
q atilunilan:Sanrlaritiil
(Atko(ine eorth)

.i.
1 r0Unr1...........Iy19.................

rlrn

-e., a .l. I[r.urlrn1ura fl1n.llru

2. litJrnrfi; (nr:rior, rlatri, o

Ia;i1utn(uA1a1,

3. rlriorir.r (n{rril ll:;n rr.r

aln 1al)
..;-q. (uu tan: n![1t1arJol{flo.t 1u

ui.ru:r nun u uatri-nrinur
.-,Y-*

JllfilIlurulo l1 lIill lRn

i 1,1iiia...........At.................

1. lfiiruurl'tdrr'{a{ 7n nr;rn

naxfii(nof ia-1nl

2. nullrrrrl 6u udr uintacr{

5. 0110.t l1 lrnllnlu0n:u1

unlt
q.ft rrifilunr:sarlfT rnau

(Proton) rir at n rir l rr 1ffru

0(anfl:au tL{ec

trnfda

drnt
6.tZ-l:. drnl

r--:,", a -

1.IiU Iunlrnn }ill ltrn1]l1lUlfl [a;

cr'rdn{an

2. r u L fi ulrht u-n r r r rnn r:
larwir14firraruiu-r.liin1l6n
..',.
J.(UuUui Tlaln'ttranra{T'lru1J.l

n0n

r.rflralan;a{1lx{i Va

-9.
I.rf]q4i...........P...............

r lftirr,r.rintlan iltrrr ]Iinlil
fionlfhl

2. rirrJiiitrri'u laTn:t u liufi I
l ,ll1 Inall(] lll

-r. rinrrnnrr]rl torlnriiiarrii.r

rrnl:r.ntqnttnrru tiRlaf, u

m.larnrntthlrrqlfrindun:nti
tt. aqir{tiu1lirrrl'uoanitru (0,)

-9-
1 1nUfl i..........5..........

drnt E!
1. tirtJfliiuriiuloln:ttu
(hydrogen) tiotiln:o rulrr

n:oiarln:;trir;fru'lq nr:dau

a1r1I

2. e f r'rr{{t;iul 1t6uu I drna-ounl
,.2- ^ , i

.J. lI lxn1t1]1([a tJf] ll{i1;11ull1

a. atjlun{uaIaru (Hotogen)

llrul lul'r
',: r0iih4...........Ct.................

drot il drnl
1.1 fllunaaoirlua;tuloi

2 rihf,r'dlnr;1a o!1unru

tirrfi'utiu iltitiu (Sodium)

3.lief r.:rir r ;ua;lrjtinrJ0iSrr
-.:
nutrrnou I rinu'tn1

q. fir'dn-itirl-irh

r rnffr a........... Ar.................

e u . .la g ,

n1vifr {.1 fn:rirnrufrl{rdumilldo1q (sio)
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drnrl

1. rfluuil rqinur: rlun;iru rih
;irrii;nau'hintru
l. In!u0n1ntnI Ina(RUJnu tItoflu

errr:nriornla r fu tilrfi'u l rtdtu
j. r0uTar;ianrla{ Grrorine

neial)

l.ttu{rtrqarnr:ninra.rny' fir
drllo:a

.g-
i'rnufla...........K

ft
1. wu'ludarri'rtin1 rr:

2. rulurllrrfi ulonf, udar f, urlrr

flotnrfl (uuiIlna11lil0l lufl[
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co€ffioent oo peiodlc table of sfudents utng ccbF€rative leamrng incorpocted with

rruthmedia. Beseardr de<rgn was a one. gloup pre-test/pott-test detlgn. S.mder we€ 25 cf

lD$ grade sfudents in fkst eemerter of the ac"dermc yeer 2OL6 at Binkho.nanaa Sdlool

Rereardr inebu.nent5 wele cooperawe Le ninfbesed tesson plans. and thirv mutUPLe diorce

and fqJr shot anstlEr qJerbc.rr of.dtaevernent tEtt Muttimedaa nduded chemistry flesh@rdt.

popup book, rnformatio.l sheet Frr€. and EFp[dtioo on Google Pliy sto(e android op€raboo

rFtem fo. cetl phoner and computEr tadetr Data were colteded and then analyzed by

rneans. peEenbge, rtandard de'.4Etion, correlsbc.l cEeffioene.nd nolmatized gBio. The retuttt

are reveated that al.t te.rning giins tlere at hrgh lEvet. Oass no.mat2ed gain, toF,ic of Periodic

Froperties of dre etements. and item 17 of adtievemert test $Ere 0.8f, 0 82, and O71,

espedivety Ninery tx perEent of rfudenB' learning gain was at the high lweL The correliticn

coeffisert was 055 indioted that tb.rdent5' echievEment score fiofir both a muhple <hoice

rnd short answer que5bons of adrrevement te5t were ncrea5ed

,(eywo.dr [e.rning edrievement / cooperative l€amng ./ muttirnedia / nornEti2ed gain/

Perrodrc bbLe

f-----Tg:)
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ft"i!:"rkimriurr il'a 2 ltta.,rrfavririr*n l.ihdtrs
Irt I x.dq cdtl6E*. ,16 6 trq.lrE E n 
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t6 966h*L o.qtsrstt
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1 T6I -uuirdaitl!J!n

-udljnf! rriumfi $1 n

tl! t5

O uvtreaour-; rcitrpozrn.rnrrriutriovr,iu.r (Pre+est) sasrnt-.Lit L(Pojt-te50 rio{air1qfirl
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oalru{nlrrll rl .do !{utrufii louruuauul'm rru
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nniorJnourrutr sa:ylNtrrnl lt)6 Nc{maued gdn, <g> [15] ! fir,ru

<c> = e6_e3EL_!lg:t
lm - % pretert

<p ioir ttormati:ed qarn.9n FDrttest iorirr,sirr"tDon:,lo.tay,rurr6suirn-r.itnl

96 pretest aonllonurouallDrnssvunounout:rrll ,m<3>ntr1Joqtuil.r0D-t0m:J1:o
uG:ca_wo,ur normalized gan oont0unrilu" a r:r'r-:Eo x,gh qarn iorir <g> r-t'rir > O 7 M€dium

9,n iorir <g> irh 0.3 r <g> r D 7 s.c Lo,v ga'n ioir <o iarr o o <<3> < O I
2) mrintl:ria'rltrtoan*eno.rnrura.umilqrfrnrnrrriuuuiirriwuwrJr!-u un:dariu lasH

trrrunjlcifi nuilrr-v6 (Coretabcfl coeffi oenL, ) [t o] iraru-:odrrorlaiv,n
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,rmb+tarrn a;urtr d.i, td'.r.!,"ft,.irr6i'irii;€s
Tlt ,r .rtEd <dfttd! al6 d !Iff$- E t'!rbt! lb' s'rshdL O6'(srErt @,)

-rr]

nflmntlo-e
trnnr:irattgdramro-en::rlouluwi:lion-udotl::ar' tiolnr:rlora fruuttmaisul'a

mrrirqr6nromrGuuur:lll:u-o r irrisn rirlnu I 6e uacuuJdau-u6rm' r 'io 'i'u-ntluuf;l
ritEr6-n di ./t rirr-,:u rs au launinr:irari'rl#r:nhrn'rnt"i*Lt-:rt,h'"iuu'rr"dox"
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r nzsr#rrurrurruftiriuu (cless norn.lzed gain)

lrrrmritan:irn!fi'nhiurrmrritnaru{rt':tn'r uaaliornn# 2

rnrui 2 m:-ean:iaruilrnhrnrmtrirru:rrfr

cr'o , 6o thfrUr:in6ndiuiai l, snY r,

x ul!! r ao mtollaualmuul
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