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(Phenomenon - based learning: PhBL)

b~OQ1Q1 " ~'Vl5i'11G'f!il1fl1'i'U~'VI1'iLL&'ll::m'iWIill'lJ1@)Q1

L~EJ'W1~~'Vl5",

G'fl'1J1L'Vl1'11'W1BV

G'fmU'lJ&'i<lLG'f~3.Jn1'iG'f"i)'W1'VlEJli'11G'f!il1LLG9:;b'Vl1'11'W11;1V

(G'fG'fTVI.)

o IV Q. ~

G'fl'lJfld'lJlfll'ibLG9l:::I.Illil'i.lll'lJfll'il'1fl'1'n

(G'f~l)

al11flWIill'lJl'1J"~·!ilm'i:l.lfl1~~Iilfl1~PimJ1 (G'f'V'J,li.)

~':1.Jfl'U

,hl1fl<l1'lJ~'i:;G'fv'lJflG95':i':i3.J

:U'VI11'VlEJ1~EJ:U'VI1~VllB<lmru'i1'1J1'V1tJl~tJ

fl1'i~!ilflTH~EJ'WnIilEJ1ml'1'i<l<l1'lJLU'W~1'W!ill:ULb'lJl'Vll'1 STEMEducation~ ..
G'f"i)IilI'1~"i)<ln'UVi'fl~:::fl1'iL~EJ'IJfl'Wi'1IilT~'i~~l!J@)(mRs~Cs)



nTH)'lJ'i~L ;).:Jtllj,mfl1'i "m'i~l'Im'iL~a'Ufl1'i"''i)'U~1'U'i:l'lJ'lJ

EJe)'Ul~'l1~';wlt1'iLLfl'i~ Microsoft Teams"
1'i.:jL~a'U~'i~fl~~'UIl1~

(ri1un..:j1'UL'lJIl1~'U~m'iPin'l!l1lJlia~Pifl'\~1 L'lJ1l1lv

U'iJ~u'ULtI~a'ULiJ'U

?l1un.:j1'UL'lJ1l1~'U~f11'iPin'l!l1lJlia~Pif)'I!I1

f11.:jL'VI'Vi~Vl1'Uf'l'iL'lJ1l1lv)

1'i.:jL1tJ'U'W1~-r1l1'l1~.:jVl'!i1ILL'Vi1

("'1un.:j1'WL'lJIl1~'W~f11'iPin'l!l1lJlitJ~Pif)'I!I1 L'lJ1l1milli

U'iJ'iJu'WLtI~a'WLiJ'W,
"'1un.:j1'WL'lJIl1~'W~f11'iPif)'I!I1lJlia~Pin'l!l1LL'Vi1)

Active Learning

m'i~i1In1'SL~m.Ji'L ~1)a'U~n';'fj".:J.:j1'ULL~~~.:JLL1i11~1)~1)El1..:j~.:j~'W" ,
~1eJ Digital Learning l'Uf11'i'WVlJ'W1~1).:jL1mJl1.Jl'lm'i'i'l!l~ lv®

li11eJHU'VI'i'iI'lf11'iL",iia'IJ'iI~-1I'l'WeJL~eJ'U~'i'l1 'Vhh!J'lJ1)~
" "

betoeto

1'i'lL5a'U11)'UYl'lJ~eJLntJ'i~1"''U1i'i1ii1\llJflv ,

("'1un..:j1'WL'lJIl1~'W~f11'iPif)'I!I1lJlitJ~Pif)'I!I1L'lJ1l1®lv

U'iJ~U'ULU~tJ'WLiJ'W

"'1Un'l1'WL'lJ\ll~'W~fmPin'l!l1lJlitJ~~ f)'I!I1

'Wf'l'i1'l51i'i'i~'i1'IJ)

,;'Uf)..:j1'UL'1JVl«'W~f11'i~mnlJlitJ~~f)'I!I1 L'lJVlet

U'iJ~U'ULU~tJ'ULiJ'W

"'1un.:j1'UL'lJIl1«'W~f)1'iPifl'l!l1lJlieJ~Pifl'l!l1tJ'VI~Ii1'n,
f'l5'W'l1B'i'Jvif'l1)1t1m'i-t'U

1J~ti''U
ri1un..:j1'Uflru:lf)'i'i~f)1'in'iJn1'im~'iJ1tJLfttJ.:j

ii'iJf11'il 'VI'i~I'l'l1 LL~~n'iJf11'il'VI'ifl~'U1f'l~LL'IA.:j'lJ1~

(611Uf).:j1'Uf)"''VI'lJ.)

lvo

lv® betoctlv ti1)f11'ifl~: fl~U'Ui1I1~1v ~(iJl'Vlf11'iL~a'Ui

\!:J\!:J betoetm 1)'U'i~L;)-1tJn,mm'i "f'l~ti1)m'i~ru (X-Teachers)"

lvm betoetet 1'i.:jL~Wt1111).:Jf11'i~fl'l!l1~1'IJ"'~'i'it1'U~

\!:Jet tJetoettf lfl'i.:jfl1'ifi1eJ1)'U'i~f'l'ifl1'1!11~'U ~'U~ et" ,

f'lru:l1'V1eJ1f11'iL~tJ'U~LL~~Pifl'l!l11'l1?11l11v
~ u <

~Vl1l'VItJ1~tJli'i'i~1'l1?11l1'i

~ """ 'V IVl'l'WtJ'U'iVl1'i'l1'Wn1'i'ViWJ1J1I'lfltJil1'Vi'Uflf'la" ,
L~tlfl11~LiJ'WL~1'l



o.·g;, -mem0'g .. .,
a1Un/~U~a~1U~~VN~~aUa1tlU ~a~an~91'j

"l!:J<f blto~ €JtJ'nlL:U~tJli&ifl1~ "fmWIJUU1't.I'j'tilm~1I1.L"'~~1U%VlU-U'IJL~V'IJ h~L~V'IJ~til~1'VlV1

~1Vm~U1'IJfl1~'ll1l'll'IJfl1~L~V'IJ~'I'm1'll1~'1'4 (PLC)" " ,
(~1Ufl~1'IJL'lJtil~'lJVifm~fl'l!t1~!jVlI~fl'l!t1 L'lItil (i). ~

iJ'il'iJU'IJL'lJ~tJ't..lb~'IJ.
~lUfl-l1'IJb'lltil~'IJ~fl1~Afl'l!t1~5V:UAfl'l!t1

fl~~L'Vl'l'411V11'IJ1'1)L'lItil (i)

l!:Jb bltolt~ fmmJ'illblB~tJliU~fl1~fl1':i~tilfmb~V'lJfl1':i~tl'IJ h~L~V'lJtil'l'llV1'VlV1i'l:U.
~1m'Vli'l1'IJlaEifl1'i~fl'lY1'Vl1'llfla : DKW Learning Online (,hUfl'l1'IJb'llIll~'IJ~fm~fl'l!t1~5VlJAn'l!t1 b'lllll Ito

iJ'il'ilU'lJbtJ~V'lJb~'IJ.
,hUfl-l1'IJb'llIll~'U~fl1':iAn1;1if5mJAn'l!t1b'l"l'lJ'i1j':iru)

v

l!:J~ blto<fo li'l~'lfl1'i€JU'illblB'ltJli&in1~fl1'iwlJU'U1~afl1':iL~v'Ufl1'i~a'IJ~1V1-r1j h-lL~EJ'IJ~1'UflVl6'l11j1'VlV1£i'V-r'l~1ll
'" q VI 1 ",."J II.., II

(,hUfl-11'Ub'llIll~'U~fl1'iAn1;1iflWlJAmn b'Ulll<s::fl1'i'ilIllfl1':iL ':iVU~t:J1'U':i~'\J1jaau 6'I'IJ'VI~atili'laa.:lfl'Ui'l11lJllla~n1'i

'll€J-l~b~V'IJ(Online and Onsite for On-Demand) iJ'il'ilU'Ub'lJ~V'lJb~'U,
ilUn'l1'UL'lJIll~'IJ~n1'iAn'l!t1if5EJlJAn'l!tltJVJlJ51U)

l!:J~ blto<f(j) n1':iWIJU'lJ1~1I':i'i(l'IJ~fl1'i\l'iru1fl1'ib 'VIi'lL'lJl",m 'Un1'i~a'IJb.Qa'Vn1'll1Lil'l'41~ ~lUn-ll'IJL'lJtil~'IJ~n1'',j~fl'l!t1~5VlJAn'l!t1 b'UlllIt

'lla~i'l~1'IJfl1~~1Ilms L~V'IJ~~n1~WlJU'lJl"lruJ11'1'4~L~V'IJLL'"~ i'l1111n11V1,J1 iJ'il~U'lJL'lJ~V'lJL~'IJ

1'IJ1'll1:S'l'4~1EJfl1':i~lIln'ilm'i1l1.L'U1jActive Learning i1,:rn-l1'UL'llIll~'U~fl1':iAn'l!t1if5VlIfln1;1'lJ'VI:U51U.
l!:J~ blto<ft!:J fl'l':iWIJU'lJ1fl'l':i~IIlfl'l':iL~V'IJ~~1vm~'\J1'IJfl1':i PLC1~LiJ'IJ~1'IJ1~V~1V1-r1ji'l~ 1'i'lL~v'lJth'IJfhEJ~ ~

(i1un~1'IJb'lJIll~'U~fl1'iAfl'l!t1if5EJlJAmn L'lJ1ll(j)c:i

iJ'il~u'Ub'lJ~mJL~'IJ
" ,

i1,:rn-l1'UL'lItil~'lJVifl1'iAfl1;1if5v:UAn'l!t1

'lJ6'I'lI~'i~va~)

oQ II II ~ " ....

h'lL~£J'U~1'UflVla11j1'V1V1£i'Vrno blto<frn fl1'iL~~1I~'il'l~1I'i'i(l'U~i'l~I.L"'~i'l1111L'lllJl.L'll'l'lla-la'li'lmIll1E1n':i~V'l'Ufl1",j~
il~''U~1lJ ("hUfl~1'UL'1Itil~U~fl1~flfl'l~nif5I'.}lJflfl'l!t1

fl~'lL'Vl'l'411V11'IJi'l",jb'lltil (i)

rn(j) blto<fc:i "fl'l",jWIJU'lJ1V1"'fl~til~'i1EJ1'lJ1~VI"'fl~\I1':i~m'UPlfl'l!t1"tJfl'l':iAfl'l!t1 l!:J<fbrn 1':i'lL~I'.}'lJU1'U'Ultil1LL~1I~ ,,~
(~1Ufl'l1'UL'lItil~'IJ~nl'i~fl'l!t1tJ'i:::(l:UAn'l!t1

'Ui'l'i1'1~5",j",j1l':il'llL'lltil l!:l)

rnl!:J b«obrn fl'l'ia'U':ill b:a-ltJli&i fl1':i~'" fltJ-r'll'IJ1'lJtl-l LI'1':i'l!t3jn'il'l'4aLYlEl-l LLat1'11~tili h'lL~EI'lJbll'.}-l~",j:::
I .., .cJ~~ 1 1" .., "'III II

(i1unnuL'UIll~'U~fl'l",jfln'cnif5I'.}lJAn'l!t1W',j~~1'll1~fl'l",j'l'41JU'lJ1'V1E1~V'IJSDGs IIlV 'llm~'U1'Ufl'l'i'iltilfl1~L'iV'IJ~

LlB'l1fl (Active Learning) ~':i1'1!t{]i51U '1lllw",j)

rnrn b«ob« fl'l'iWIJU'U1-ih'il'llfl'l'ii'l~ fl'l'i1~Ell 'U.a:'Ub~EI'IJ ~'UVrns An'l!t1~ bl'1'1!t't.J".i:::'ii1~~VI'111l0:::b'8'lL'YI",j1

rn« b«ob<f fl'l':i€J1j'ilJL:U-ltJliu~fl1",jWIJU'lJl~nl'.}fl1'1'4i'l~1.L6'I:::'lIi'l"'1n'i 1'i'lb~£J'Ua'41j16'1111l'U1'l'U€J'l

'YI1-lfl1':iAn'l!t11'lJfl'l':it:J~II1~afl'l",j~a'ULL6'I:::-l1'IJmlYlflLillI'.}l-if" watil'V'JtlilJ Canva (i1,:rn-l1'Ub'UIll~'U~n1'iAn1;1't.J'i:::mlAn'l!t1

fl~'lL'YI'I"lllVl1'Ui'l'i)



beto'm>j n~el~L'flJel~nf'lL'f~1~L'f~~fl LLf'I::;n1~L~1J'\J1U~LLn'ilJ KB-IDE

(Coding Online for Teacher Plus: CttT Plus-KB-IDE)

betob~ n~el~L'flJel~nf'lL'f~1~L'f~'ifl LL~~rn'SL'ii~\jb U'iLLn'ilJ MicroPython

(Coding Online for Teacher Plus: CttT Plus-MicroPython)

betobCl( rn'iL'UEJ\j1U'iLLn'ilJ.f11,\;1 Python

(Coding Online for Teacher Plus: CttT Plus-python)

betogjo f11~L'UEJ\jbU~LLn'i1JScratch

(Coding Online for Teacher Plus: CetTPlus-Scratch)

betogjGl f11'ielelmLuulhln'i'ilJm'iL~EJ\ji'LLuu Unplugged

'i~~uu'i~fllJfln,\;1 (Coding Online for Teacher Plus: CttT

Plus-Unplugged Gl)

~11JnU

6'!mu\j"'~L6'!~1Jm'iL'f€J\jlV1EJ1f'116'!lili LL~:::LVlfl1u1f'1~
(L'f6'!1V1.)

~1,Jf11'lJlrn'iLL~ :::lJllil'i.lll\jfl1'iflfl,\;l (L'f'l'l.ll.)

~1lJnU

6'!mu\j"'~L6'!~l.Jm~L'f€J\jlV1EJlf'116'!lili LLf'I:::L'VIfl1u1f'1~
(L'f6'!1'V1.)

~1,Jf11'lJlm~LLf'I~lJllil~.lil\jm~flf1,\;1 (6'!'I'I.li.)

~11JnU

L'fmU\j"'~LL'f~l.J fll'iL'fel\jl'V1EJ1f'116'!lili LLf'I:::L'VIfl1'lJ1f'1~
(6'!6'!1V1.)

~l,Jnl'lJlf11'iLLf'I:::1Jllil'i.lil\jf11'i~fl,\;l (6'!'I'I_li.)

~1lJnU

6'!mu\j"'~L6'!~l.Jm~6'!€J'lJ1V1 EJlf'116'!liliLLf'I~LVlfl1u1~ ~

(L'f6'!1'V1.)

~1,Jf11'lJlm'iLLf'I:::lJllil'i.lil\jm'iflf1,\;1 (L'f'l'l.li.)

~1lJnU

6'!mu\j"'~L6'!~l.Jf11'i6'!eJ\jl'V1EJlf'116'!liliLLf'I:::L'VIfl1'lJ1f'1~
(6'!6'!1'V1.)

eto

betogj~ elU'il.JLoa~uliwf11~L~el~~'IJ1Vi'f1,\;:::f11~~lilii'ilm~lJ~1f11'!j11il

"VI"'f16'!Iil'ifl~cJ"'el'IJ~1m'1l11il "
v "" ,

flru:::1V1EJ1fll'iL~EJ'lJi'LLf'I:::f1fl,\;1f'116'!lili

l.JVI11V1EJ1"'~5'S'Sl.Jf'11alili

L'fl'IJ1L'VIfl1'IJbf'lV
6'!i11U'IJ"'~LL'f~l.Jf11'i6'!€J'lJ1V1EJlf'116'!liliLLf'I:::L'V1fl1'lJ1f'1~

(L'fL'f1'V1.)

~'IJ~~~'lJ11'lJlf11'i~1nl'lJ11il

h~L~EJ'IJ"''IJ~hl'\;~ilV1EJ1'''EJ

(~1,Jf1~1\jL'1JIil~\j~f11'i~n'l'llii5EJ:U~f1,\;1

f11~L'VI'I'I1J'VI1'lJfl'iL'lJ1ilGl)



(9). VlthCJ~l'U~~'UiJ \9I'Ila'UVI~ na mVi'lJ'ntJ~ eJ!?11ll'lh::: n1Pld iltJ n~l'Uflru:::m~ll n1~~ ~
m~ Pin'l31.rr'U~'Ujil'U ~eJ11 ~'U CJallUJjD~\Pllll.va\Pl fl ~~~ nlV1'U \9111'VJ flU ~:::ms

I!:>. Vi'll 1 CJ~l'U~ 'f'UiJ \9I'IleJ'UVI~ fl~ \Pl~ vi' lJ ~1 tJ'ii eJ\PllllU~::: fl1Pld'{)8 bU'UfldllJ"'~ fI~1~
LL~:::fl11llU~:::ft~ rl"lJa~VI'll d CJ~l'U~ ~'UiJ \9I'IleJ'UVI~n", \Pl~1'Ums b",'UaVl~ fl'" ml ~ iltJ fl\ll'Uflru::: m'j"ll ms" ~ ~
fl1'SPi fl'l31.ff 'U~ 'U;i1'UW 1i!1'Srul~'U'j"eJ ~ LL~:::lJ~'UU'S:::lll ru1'Ufl1'S\9IOlb'W'Ufll'S bb~d VI~811')~'U n1'S"'tJm1'U'U~ ,

sn, Vi'll 1CJ~1'U~ 'f'UiJ \9I'IleJ'UVI~ na \Pl'S~ eJ~~'UiJ \9I'Ila'U\Pl'eJ'li all ~ VI~ fl", m 'S1 tJ'ii 8 ~ 1:./ l'U
'\J 'U 'U 'U 'U

fl1'S~ (i),J'Ul LL~:::'S1CJ~:::La CJ\9I~'Ul\Plvi '111Lft'UailtJ fl~l'Uflru:::m'Sll ms nTS Pin'l31.ff 'U~ umu 1'Uu'U'U 'YJeJill
'"Google Form fl1'SLft'UaVl~ fl~ \Pl'S.., LL~~'S:::31'\9I'S~1\l1Pl'a fl1'Sfl'S~'Vi'11\91vi eJlli! L'lil'lil tJfll'Sfl'S:::v11 Adlll~ \91

\PlllJ'V'I'S:::'Sl'1lU t1!qj~11~ 1 CJfll'Sn'S:::v11 iJ \91L~ CJ1n'U AallW d L\PleJ{ ti eJbU'Ufl11ll~'UiJ \9I'IleJ'U"lJeJ~Vlt11 tJ~ l'U
"lIv I=.t, QJ v

~'S'U~\9I'Ila'UVI~n"'\Pl'S'U'U~ ~
" "o v cI V d:I I 0 ~ I

~. Vllflftl'Un.:ll'UAru~m'Sllfl1~fl1~Pl fl'l31"lJ'U'V'I'U\il'U 'V'I'\.nl fl1~\9Il b'U'Ufl1~"lJeJ.:IVI'UdCJ\ll'U...
~-r'U~\9I'Ila'UVI~nftm~LMCJ1oVa~n'UVI~flft\Pl'S1\91 ., hldJ'U 1U\PllllL8flftl'S oVeJlJ~ bb~:::~ltJ~:::bBCJ\9I~'U l\91~1I')bb~\l'U \I 'U I 'U

11 n'Uil,r fl \l1'U fI ru::: fl'S'Sll fll'S fl1 'SMfl'l31i 'U~ 'Ujil'U VI~ eJlJ fl1'S ~1 b'W'Ufl1 'SVi'-u\91\Pl'eJ flt)Vllll tJ 'S:::b'UtJ 'U
"lJa~Vll~'Sl'1l fll 'S VI~ eJiij:.J~ fll'StJ'S::: bii'U fll'S~l L'W'Ufl1'S-W (i),J'UlA'Shi ~'l'U\Pl1ll bfl ru'l'f Vi' nlV1'U \91 iltJ fl\j l'U~
Aru:::fl'S'Sll fl1'S fl1'S Pifl'I~I1.ff'U~'U\il'Uft\l1'U~'VItl 'Ufl1'S 'iiJli!l'Srul CJflb~n VI~eJ'S~r'U VI~ fl"'\Pl'SIPl\lfl~ 118eJ n~l fl... ~.
"'SlV'ii aVl~ n'" \Pl'j"fll'SW(i),J'UloVl'Sl'1lfl1~A'S bb~:::'U fI~l fl'S'VI1\l fll~M fl'l31 ftlV.:Il'Ufl1'Saa'U "lJeJ\liltJ fl\ll'U~ ~ ,

cI ~,K cv d' Q.o::;::t cJ 0 .::;J. q
flru:::fl'S'Sllfl1'Sfll'SPln'l31"lJ'UW'U\il'U \PllllVl~ flbnru6jllbb~:::15fl1'SVl n.fI.Pl. fllV1'W\9I" 1'l1ll'VI LVI'Wall fl1'S...
1\91tJj:.J~fl1'S'iiJ1i!1'Srul"lJa\l,hwn~1'Ul"lru~fl'S'Sllm'Sfl1'Spfn'l311 ~tieJ btJ'W~~'W"'\9I,


