
Ii n> n. n. n 

@;::>;::>G) Q.U.U!f!QIAM, n.L~n.M.rtll.Lfi.U 12!!.LUl:'L~U n.um,~~u ~11'1,ftL~ fl,filf, 1 f':ll:'Gfl.IUlelL~:::n.llt.t.rrnrwNrnl.ll!lCrnt-R. l'1> II?' l'1> P l"ll 1='15 l"ll o "' /1 P 

VS Id fl,fil~1U_tl~f':lrt[£1:::!.fb!.~U;LIAtn. mtL~ (k)l?JCll!l au1peatJ) n.L~!.LUl:-8~ 1}t.LULn.~~ •@ ' 

rtl:'l!l !,LU n.m Ll!lLRU 121 rtLll ~n.u rttt.n.llt-81An.rn fOl"ll b 0 p l"ll I ~ /'ti I 

" ' 
t-8t.l.lu ri.t.u Jll:-8t-Jli11 l!l~1t1.t-~8!Jrtt~ rtLtl.l 811.t-£: 1 zoz VSld n.8~tLu n. tn.r;i~w ,ti.L n. ~~:::~1rn8kM,rtLW 

n. 
rtfil~~1tLun.i; m~ 1 n.,ti.i:-~ filt14ri~i rt881:'LIArtLf:1r\.8~1:'8,~ln.fil~ 11:'!, 1tL1t1.~n.~~n.r;i~11:-t 1fl.klt1.LkmLlln.8~n.n.11 !J:::~11 

. " . 
n.fil~1tLU::: ~1mfil~W,ti.t~n.lJ rn~rnLll n.8~ n.n. 1rn8~8~11:-rtl t~i:-p1t1.mLrt:::t[bU ~L~t 1-H:::~11 l:'rtl t~ G\ 

rl.8~l!l 1An.n. 11 L!AtLU n. t L~t 12-t ~ t l!lrtlt1.L,Y ~tLU filLtU L~n.8~Li.! U8~1 U ~lel8~11'1.n.8~Li.!l:'Lt:::~11 UL~~L~1E9 t 

n.G~Li.!~rt~ n.8~U8~rn~l.ltLUfill!ll n.8~8~~tl!llll.~~ 1mLf:l (V8) '.iuawssassv paseq-Jaindwo)) 

t8~itM,rt8lelfiltl!lfl.8~l!llArbn.11LIAl:'8~n.filt.1Un.t-Q. leltt~l:'Lt~l!llelrtLtlel 8lel rtLl!l ® U8rt!.W~L,n,n.8~tLU:::~11 , ~ 15 o /5 I=' l'1> F , 15 ~ P /5 '°' ,,, 

%OG\ rtL~tLUrtL~:::m1 %OG) }~~L!f!Lfil1A~n.L14 %0~ }~~L!f!~~lelrtL14n.8~8~n.tF!l!l~!Jfill!ll }~~L!f!~~leln.L~ 

n.rs1:::t[btLU n.,ei. 1:::~ 1 zoz VSld n. [£1 :::t[btLU L ~!:' Jli1181l. n.~ I:' 8 ki!:-8!, lei u [btLU rt~m I:' F! rt tu 

rttl!ll:'!. 11:'Lfil8rtfilt 1Urtl:'81l. I I I I=' l'b 

n.L~tLUn.L 14utLrtL~rtLtleln.~:::w filttlell:' £:fil1A l Lfi.U ~!,LU n.n.:::t fil t~ rt l L ~n.~ n.L ~rt[£1:::t [btLU ~f':I ~ t L !A:::~ 

L~n.L8tLU rtLl!llltLrtL~rtLWULll'\. t~~L!f!Lfil1At:::~11 t~~L!f!~ ml.ln.L l!l n.ugn.M,rt~rtLtlel rt:::~l:'Q. rtL8tLUrtLl!l ? I II .I "=" , "=" /5 "'' l'b rb JO f7 I /5 

I\ " .. n. .. ,. 
~~8n.8 ~l!l ~ !JL ~lltLrtL~rtLt~!J~rt ~u:::~11rnlltLrtL~rtLtlel!J~rt ~Un.fil~1U ,ti. 8 ~ m ~L ~~n.rs1 :::t.[btLU u L~ rl,M,fl,~8~ 

rttt-plt1.!J fil1Al!f!IA1:::t[b1:'81l.rtrti1:::lel~f':l~:::Lt.lel1~!.LUUL~:::~11 (n.rti1:::te1 o~~ 0):30 fil~mL~) n.n.i1:::te1 ;::>®~ 

t.~~L121~ml.l:::m1 (n.mi:::l.l w~~ 0)::10 r;i~mLl.l) n.mi:::l.l ~o~ n.LGtLu (n.m1:::te1 w~~ 0):30 r;i~mLl.l) , 'C7 f" I I f" I 

n.mi:::lel ®G\~ }~~L!f!Ll'11t1.~n.L14r;i~mn.n.i1:::lel!Jfill!ll (iuawdO)Cl/\ClO pue UOJleJad0-0) :>JWOUOJ::I 

JOj uo1ies1ue8JO: Lrt~MtLU:::~imuKRtl2!11:'LIA8rtrtL,!,rtLtlel8M,1!,LUlel1:'8) 0):30 fil~n1LlelLtlJL~ A b p I 
1
p;7, 

1
po 11? 

fil ~mn.n.irnl.l!Jfil IA l n.r;i~ rn,ti. S" rnz VS Id n.rsi :::t[btLUL~fl.M,tL ~u l:'~rtR.:::t.[b!.LUU L~ tLugLRU~l:'tt.IA:::W 

Lm~~Q.Lt!.LlelL8 G\ rt]. t.LugLRU~l:'tt.IA:::wrtR.:::t[bl:'8~ m G)eyG) rtlelLU'fi.UM. f{jj ~!,Llel!:'Qrt~8!J1 G\~::::>G\/® 
" . . • ~t-kl.l ~Lll.t-~11 VSld tLurtt.w:::ml.lrtP.:::t.[brtt~L~1~in.~1:-8kit-8tl.lufbtLurt~~,i:-F!rtWfilt14 

. " . 

(IZOZ VS Id) ~eyq Q ~UL~n.Lt\t.~Lrtn.fil~iu,ti.:::n.llt.!.rt~n.[!1:::t[b!.LUrt8kM,rtLtlelrtfil~~1tLU t-8~ 1 

qeyG) rtfilLrt~[£ Wv 



" ~®U5®-C9)U5;!)U5-;.."0 "!.lA.1 fl,Urt~LM. ~t}lA.rt~l'.,LIJN,n. rtLmLIJ~!.fl.~ 

~®G\ G~ U5-C9)C9)0;.,"-®;!)C9\C9\-0 !.LIJ!.lA.1 

U5®U5J) G~ 000;.."-®;!)G\G\-O "f,lA.1 

• rtlll:'G lA.LRU ~!.LU~ ~!.LU rt!.IJ1 !:' !Jfl.Ll:'fb~U :="' l"5 p l"b lO' I I 

fl. t G~!.LUrl.Q1L~Lm!.L~t:!~!.fl.1 G~1Lftn.~~11:'~ 

LJr:Je·+sd!·swa+!eS!dflsdnLJ ~Rst n,~ 11:-LtA.~t VS Id n.GIJG~!b~t n.GGn.n,~.r,c-~L~ 1 

IJ!.Lrt:LIJ~~l ~11mc;1~!.fl.~~,,~~!.LUC-Gfl.n.m1 fl.~n,,\;l rn ~1!U!.LUn.IJ~!.fl.!!rL~~rn,tt.~ t G~ 1 (V8) '.+uawssassv 

paseq-Ja+ndWO)) }Gl~l1q~.rt:Gle!~l'.,~fl,GIJ~lA.fl,fl,11L!A!.LUn. t n.~~ 1U,tt.rt@,pArt:Llle!rt~~W1 "G\ 

-C9\ -



11tJ6l~bBtJ~ hhum-:u PISA bb6l~f111~b~e:i.:im1ei1'U ., 

PISA fie:ie:i ~h 

hh 1.1. n-rnth:a:D 'l.J G'f:W 11tl 'l.J~U m~ tl'W:W 1 m )i1'W ?11 n ft (Programme for International Student 

Assessment Vl1e:i PISA) ~1.~:w 1V1tJe:i.:ifi0111.~e:irn1:w~1lli'.lt1V11.:i l.1"11~Jin"il I.I.ft~ 011~ l'll'W1 (Organisation for 

Economic Co-operation and Development Vl~B OECD) 

PISA iVi'i;irith~a.:if'ie:i~h • 

f11)G'f BU PISA i'.J11'1 ritJ d~ G'f .:JA I.~ BU1~ 1.:iJ'U fl ru .fl 1'V'l'/J B.:J 1~UU f11 d Pin ~11 'tJn11 bi;)~ till fl11ll'V'l ~till , ' 
1 ~tJ1~'lJ1'lJ'WiiPi' nt1.fl1'V'lV11e:irn1llG'f1m1ri~'W~1'W~~11.lJ'W~t1f111~11.:i6li1i;i1 'W fa n~iif11';jb tJ~tJ'Ul.I. Uft.:J lVltl PISA ... 
1. u'Um1tJ1~ b:iJ'WG'fm1ri'W~'lJa.:iun 1.~ t1'W 1.Mm nu m11 oif m1ll ~bl.ft~~ n~~ 1 'W"liii;i"il ~ .:imn n-;l1nTH~t1'W~1?11llV1~ nG'f m 

., " " 
1 'Wh.:ib~t1'W u"il"ilu'WdiitJ1~1.V1f'!"il1nvi'1fam-U1~1ll1fl1.:im1ll1nn11 ~o tJ1~1.V1f'! , 

PISA 1'U'l.J';i~ b'VIAl'Vlm~:ui;l'Ubda1~ 

tJ1~1.'Vlf'l1Vlt11ll1'limJ1~n OECD 1. 1. ~G'fii'fl1 1..LJ1~1ll1tJ11.1.m:w PISA 1'W~1'W~U';i~bYlf'l~1lllfl1.:Jf11) (Partner ... 
countries) lV1t11~1.-U1~1ll~11.um1'U ~.:Jl.b~U l"l .f'l .k>ct<S'.rn (PISA 2000) l.bft~~11.u'Um1~mUe:i.:im"il'W().:ii:J'1"i!U'W 

' 
1me:ium1tJ1~b:D'W PISA 2021 

PISA th~b:D'Ua~hu1.:i 

-U'e:iG'feJU'lJB.:J PISA tJ1~1.:iJ'UG'fll11tl'W~~l.~tJn11 f111~1.~B.:J (Literacy) "'1lllii'1'W 1~bbri f111~1.~B.:Jf111el1'W 
" " 

(Reading Literacy) m1i1.~t1.:iflru1?1f'!1G'fl'li (Mathematical Literacy) l.l.ft~m1i1.~e:i.:i1Vl tJ 11"1 1G'fl'l i (Scientific 

Literacy) 1'Wm1tJ1~1.:D'Wurn~ tJ'W\l ~1V1 m1lli~.:i rn li11'W ~.:in~111UY>l~Blln'W 1.1.~'1~ b U'WVlun 1'W~1'W1V1 li11'W V1~.:i 
1'Wf111U1~1.:iJ'Ul.b~ft~1~tl~ n~11?ie:i m1tJ1~1.:nm~tJ~~ (9) (PISA 2000 PISA 2009 I.bf!~ PISA 2018) l.U'W~1'Wf111el1'W 
m1tJ1~1.:iJ'U1~t1~~ Iv (PISA 2003 PISA 2012 I.I.ft~ PISA 2021 ) 1. U'W~1'1.Jflrul?lf'! 1G'fl'l i f11)U1~1.:iJ'W1~tJ~~ rn 

(PISA 2006 PISA 2015 bl.ft~ PISA 2024) l.U'W~1'W1Ylt'J11"11?11Pli 

1 'W'li1.:i b1ft1~ ~1'Wll1f111U1~ 1.:iJ'U'lJB.:J PISA 1~n1Vl'WV1 ndBU f111U1~ 1.:iJ'Uf111ll~bbft~Vlf1~~Vl1B~ l.~tl n11 
" 

" m1i1.~e:i.:i" (Literacy) 11rn~1'\J1.1.IPll'WU l"l.f'l.k>ctct~ 1~n1V1'UV1me:ium1tJ1~b:iJ'Ub~m~ll li11'Wm11.1.ni:J(),JV11 

I.I. UU~1lliiB lV1tJl.b~ft~~1'Wii"'11~'11A' (1,J 1'Wf111U1~1.:iJ'U ~.:id 
G). f111lb~B'lf111B1'U (Reading Literacy) Vll.l1tJ().:i fl11llG'l1ll11tl~'1~vl1fl11l.Jbi1hnu~.:i~11ii'ei1'U 

G'f 1l.J11tltl11 tJ1 oif G'f~Vl B'W BB nm I. U'W fl11ll ?i Vl I. ~'W'/JB.:J \?l 'Wl.B\l 1.1.ft~ii fl11:W-r f11.l.ft~ i:..J n~ 'UtlU n11ei 1'\J I.~ B~ l'll'W1 
" 

fl11ll~l.l.ft~Plf1tl.fl1'V'l l.l.ft~f111iici1'U~1ll 1 'l.J~.:Jflll .., 

m1tJ1~ b:iJ 'Wfl1V1Vl1.:i 1~'11n1.~t1'1.Jl.bG'IV1.:ifl11:wG'f1m1rili11'Um1ei1'U~.:id 
(9).(9) m11. .LJ1(1.:i1.bft~A''Wfi'WG'f11~ 

• ~'lJBUl.'lJ \Pl'lJB.:JiBllftG'f11G'f'WI. Vlf'!~i;i'a.:im111atJ l 'U\9\'11.1. wJ.:i 1V1'1JB.:J l.~B.:J~el1'W .., .., " 
• ~11.1. 'Wf1fl11ll I. Vli'.JB'U I.I.ft~ fl11ll 1.1.\Pl n~1.:J'lJB.:JoVBllft"'11G'f'W I. Vlf'l~ii B ti 1 m de:i l.~B.:J 

.., " 



<9l .~ n11'U'HU1n11bb'1~~m111 
" 

• bba~..:im11!L-U'1h1~E1a11111m~u hR1111a1rl' ruvt~erv~th~a..:iri"'IJeN b~ei..:i . ... . 
• bzjr.Jll 1EJ..:ici1'U~1..:i 1 'IJB\loUm.J'1'111'1'Ub'Vll31~vtmnvtmEJ bvJvv111 ~bi1~m11lboU1 h b~m~ri1'U 
• ~fl1111 btlm~B\I b vJmJ11 Ucifl1111boU11'J 1'U~\l~ri1'U1Ji'~n~\l~\l~'U 

" 
@.r.n m1a~Yi'v'Ubb'1~u1~biJ'U 

• 1bfl)1~l1btlm~B\I )Ubb'U'U bb'1~15m1b'liEJ'U'IJB\lb~B\l~B1'U 
" 

• tJ1~biJ'U bba~..:im111A~Li1'Ubb'1~ 1~-Ur.J1~bbEJ\l'iJ1n111111v\l'IJB\l~'Ubr.J\l 11il 
' 

'11 n b~ EJ'U ~ r.J\l 1offa1111ti'U~1 'W ni1 ri1'U b dB b~B ..:i br.J\l'il 1 n ~ r.J~..:i-W11-W bb'1 ~~Ba La nvi1B"u n~1u1U Lb u u 
'IJ 

~vtmnvtmEJ u1..:ifl~\l~v..:itl1m111i~'U 1 'UBmvtilr.J'il1mdm~B\lll1bzjB111EJ..:inua11~a1rl'qin1E11'Ub~B..:i~11ii'ri1'U 
bb~1?1~Yi' B'U~..:ivtllil B1'UBB n111~111m111A ~'IJ B\l~'Uv81..:ia11 b vt~a11 i:.m 

' 
kl. n1':i~L~B.!lf'IW~A1a~i (Mathematical Literacy) vtmEJ'1..:i fl1111'111!11t1'1JB\l'Uflfl'11'Wni1A~ 

v • 

1 off~fl111.Jflru~l311'1~fl 'UG'lt11'Un11W~1\I 1 ~Vl'11nvtmEJ )1llfi\ln1) 1 ~LVl~~'1r.J81\ILU'Uflru~l31 1'1~i 1 off bb 'U1A~ 
bb'1~ m ~'U1'U n1)'Vl1\lfl ru ~ 1311'1~fl'Un11r.J5'U1 El bb'1~vl1'U1 EIU )1 n!J n1) ru ~1\1 11~ El m~'U1'U n1)'Vl1\lfl ru~ 1311Ml { 

'IJB\l PISA LLD\ILU'U r.n m~'U1'Un11 ~..:id 
~.(9) m1A~am'Um1ru'IJr.J-.'.luqivt11 'Ub ~..:iflru~l311?1~{ 

• )~'UU)~L~'U'Vl1\lflru~l311'1~i'IJB\1Uf1JVl11 'U~l~'il~\I 
• . u 

• v11am'Um1ruvt~r.Juruvt11 ~BEJ1 mur.J81-.'.l~1m vJr.Jv111 ~m11 bm1~i1'Vl1.:iflru~l311a~i~1EJ~'U 
u 'IJ " 

• bb U'1Uruvt11 ~BEil 'U1U'IJB\lfl1~1'Vl1\lflru~l311'1~{ 
u 'IJ 'IJ 

hi!:> m11 off'Vl~n m1 bL'1~ m~m'U m1vi1..:iflru~l311a~fl 'U m1LLnu qivt1 

• A~bb'1~tl1n'1EJ'VlITT 'Un1)Vl1lBLbtlUruvt1'Vl1\lflru~l311'1~i1 tJ1 off 
• u 

• 1 off bfl ~B\liiB'Vl1\lfl ru~ ma~{ b yj v6/J1EJVl1lBLL nu ruvt1~t1 n~r.J\IVl~B L Vlll1~'11.J ... " 
• tl1n{)Lnru"f1 ~'U~B'UlBbL'1~ bfl1\1'111..:ivi1..:iflru~l311'1~i1 tJ1 m 'Un11LLtlU(\!Vl1 

hr.n n11~fl111.JLL'1~U1~ LiJ'U~'1~'W6'Vl1\lflru~l311l:l~{ 

• ~fl111.J~'1~'W5'Vl1\lflru~l311'1~in~u 1uci'U~'U'Vl1 'U~l~'il~\I 
" 

• U)~ biJ'Ufl1111 b U'U L VI~ L U'U~'1'1JB\llBbbtlUf1JVl1'Vl1 \!fl ru~ ma~fl 'U'U~'U'Vl'IJB\IU ruvt1~1 ~'il~\I 
' u u 

• v5u1 E1m111a11 b Vl~l:lll ~'1'1JB\l ~ '1~'W5vt~BoUB'11U'Vl1\lfl ru~l311G'I~{ tl'U'U~'U'Vl'IJB\1Uruvt1 . . ... 
1'Um1vl 1 bb 'U 'U'Vl ~G'IB'U fl ru ~ 1311'1~ { '11 n b~El'U ~ B\11offm~u1'U m 1'Vl1\l fl ru~l311r:I~ {zj \I b~ll'il1n n11A ~11 

flru~ma~it u b~m-Uv..:inu?1m'Um1rui1'UB 81..:i 1) LL'1~ Lb u'1..:iuruvt11'U~l~'il~..:i1 ~vEJ1 'U1uuruvt1vi1..:iflru~ma~i 
u 'U '\J cu 

bL~11 -ff16m1'Vl1\lflru~ma~{ byjB 1 mlii'~'1~'W5 'il1nJ'U~\l~fl11llbb'1~U1~biJ'U~'1~'W5ffi~ uci'U~'U'Vl 1 u~i~'il~\l 
'IJ 

m. n1':i~L~B.!li'VlEJ1A1G'l~i (Scientific Literacy) Vlll1EJfi..:i m111a11111t1'1JB\l'Uflfl'1~'il~bzjBllbEJ\I v • 

~\!~ 1\1 1 LoU1 nuu1~ b~'U~ b~ W.loUB\ltl'Ul'Vl E111311l:l~{ bb'1~ bb 'U1A ~'Vl1\ll'Vl EJ11311'1 ~{1\il v81-.'.l 1~ ~~1B\l zj\I PISA 

fl1~Vll\l 1 ~Un L~El'ULbG'l~\lfl1111'1 11111t1\il1'Ul'Vl E111311'1~{ ~\Id 
r.n.@ m1r.J5u1E1u11n!Jm1ru1 'UL =/l\11vimma~i 

• ~\lffJ11.JTI'VlEJ11311'1~im 1 m 'Un11'11'1\lrl1B5'U1EJ~l:lll L Vl~G'lll ~'1 " . 
• 'WE11n1Wn11L U~El'Ubb U'1\l 1'Ub~\ll'VlEl1P11'1~iLL'1~1 ~L Vl~~'1~'11.JL Vl~'11.J~'1 • • 



• e:i6u1tJ~..:J~ntJ.f11'V'l'IJt:J..:Jfl11:1.JTIVltJ11"11Mli~r:t1:1.J1'H11111 Ul -ff Lvlt:Ja\lfll.I 
'\J 

rn. lv m1th:; Lll'U bb'1:; t:Jt:Jmb uu m:;m'U m1~u b?f1:;'\111m1:1..1{V11'11VltJ11"11r:t\11i 
'\J 

• 1:;uuruV11~l91e:i'1m1a111'11 'Llm1Pim~1V11'1iVltn1"11'1\11i , ~ 

• ue:in 1til11tJ1:; L~'UU l1J'Vl1'\ll~e:ir\'1m:1..11~'11:1..111t:i m1'1ffeiu1tiltil1 tJ15mwn'11Vl tJ 11"11r:f \;li 

• ue:in LL'1:;tJ1:; Lll'Llifia111'1 m1'1 r:ie:iuu l1JV11V11..:iiVJtJ 11"11r:t\;li1til 

rn.rn n11 Lb tJ'1m1:i.J'Vl:l..11tJoLJt:J:l..1'1 bb'1:;tJ1:;~ n,;'V'ltn'U 1 'LlL ~'11Vl tnl"11r:f \;li 
'\J 

• l Lm1:;-MLL'1:; bb tJ'1fl11:1.J'\ll:l.J1tJoLJt:J:l.J'1V11\11Vltn1311?1\11 iLL'1:;'1\loLJt:JG'l1tJ 
'\J ' 

• 1:;uoif t:1a'Uu~:o1'U ·1.h:;~n,;'V'ltJ1'U (V1rrrni1'U) LL'1:;L 'Vl\;ltrn 1 m~e:i\I~ L~mnuiVJcnl"l1r:t\;li 
, .u "'* , 

• tJ1:; Lll'Uoif t:J 1191 LbcJ\IV11'11Vl tnl"11r:t\;li LL'1 :;'V!r;r n :01'U~:1.J1~'VlmnvimtJ ... 
tin b~ tJ'U 191 t:J\11 -ff m1:1..1{ti)1'Ub dv'\111 fl11:1.J {ti) 1'U m:;u1'U m 1 bb'1 :;m1:1..1 { b~ tJ1num11till.11'1J t:J\lfl11l.I { 

\J \J '\J \J 

~1:1..1nur:1:1..111t:i'U:;vi1\I 1 Lvle:i LLnuqiV111 'ULL uuV1~'1e:iuiVlcnl"l1r:1\;lizj\IL ll'U'1m'Um1ru~vimnvim tJ 1 'Ll"lii\11'1~\ILL'1:; 
L~moif e:i'1nu~1 Le:i\I Vi't1'1~'U tJ1:;L Vll"l'Vl~t1r:im'Um1ru'Ut1\I fan 

cs:'.. n11LLnilcyV11LL'U'Ui111i'.iei (Collaborative Problem Solving) 'Vl:l..11tJ('i\I fl11l.lr:t11111t:l'Utl\1'4flfl'1 

1'Llm1Loif1~1l.I m:;u1'U m 1 LLnuruV11'1Jt1 \I n~l.l 1tii't1~1'1ili.J1:;~VJ6m'V'I 1~tJ m1LL u\lu'Um1l.I L oif 1 h~ilLL~:;11'U11l.I 
~ ' 

fl11l.I{ Yin~:; bb~:;m1:1..1'V'1 tJ1tJ1l.lboLJ1tiJ1tJ nmvlmLnuruV11 zj\I PISA fl1~W1'11 ~tl' m~tJ'U bbr:l~\lfl11:1..1 '11l.1 11t:l ,, u 

til1'Um1 LLnur1JV11LL uu~1:1..1 iJt1 ~'1.Q 
cs:'.. C9) m1r:1{1'1 LL'1:; Lnu-r mnm 1:1..1Loif11 '1~il~1:1..1 n'Ll 

• { bbi;):; boif 1 hoif tll.I '1'111'1'U bVll"l~ a1A ru 11:1.J~\1'1 ~ bb ~\lbb{;1:;'1 ~ rit1'U~ al.l~'U5nu\11'U~ \;l'U btl\I bbi;) :; 
'\J 'U .., , " 

L~t1'U~1:1..1n~:1..1ll , 
• ~t1r:111oif t:1:1..1~'111r:i'ULV11"1 ~~\;11:1..1 LLm 'UbL'1:;Lnu-rn~1m1m oif1 h~ll~1l.ln'Ll\11'1t1~mTv11m1n'1 ,, 

cs:'..lv m1L~t1nifi\;\'1Lu'Um1~L'V!:1.J1:;'1l.J1 'Llm1LbtlU fll'\111 

• Loif1 huruvi1LL~:;{LL m V11'1m1 LLnuru'\111~L V1111:;'1:1..1Lvlv1 ~m1'1Lu1vi111tJ 
cu " " , 

• iJ m1~ t1r:1111'Un~m:;'Vl11'1vl1\11'U~1:1..1n'U1~ tJ 1i m1t16u1tJ m1t1.il tJ11tJ m1vi mt1\I m11 ~ L'Vl\;l cm , , 
bb'1:;m1 ll91bbtl\I 

• \;\'1L'li'Um1ml.ILL~'U~11'111~1:1..1n'U\;11:1..1u~uV1viti'1~'Ut1\l\;l'Ll 
cs::.rn m1r:1{1\I LL1;1:;-rn~11:; b DtJU'Utl\I n ~:1..1 , 

• L oif 11'1UV1U1Vl'Vltl1~ 'lltl\l\;l'ULL~ :; L .yj t1'U~1:1..1 nzj:1..1 11:1..1~\IL~ 1~ ~ml.I LL'1:;-r n~1 n!J1:; L iJ tJu~iJ ~1:1.Jtl'U 
• ~ti ?111 bb'1:; ci1 tJVl ei~ oif tl:l.J~ '1 11r:l'U bVl Pl~ i:11A ru \;I '1 ti~ '1'U U ill'\111 bb~:; t1tJ r:l11fl~ Ln~~'U tlU 

'U II.I " , 

L~t1'U~1:1..1n~:1..1 , 
1 'Ll m1v11 LL u'UVJ~r:tt1u m1 LL nu fll'\111 LL uu~1:1..1iJt1 tl' n L~tJ'Ll 191 t1'11 -ff r:1:1..111t:i'U:; L vl t1 LLnur1Jvi11 'Llr:tm'U m1 ru 

~t11'1Ln~~'U1til~'11'LlLL~:;'Ut1n11\IL~tJ'U '1:; n1vi'Ll~ Lu1V1:1..11tJ LL~:;L~t1'U 1 Ll'Ut1'1m1n'111 if m~tJ'Ul91t1'1v11R11:1..1Loif1 h 

m1n'1 foVJu1VJ'\llu1~'U t1\l\11'Ll LL~:; b .yjt1'U bL~1~t1r:111 Lb u'1u'Uoif e:i:1..11;1 bb1;1d1:1..1 nmLnuru'\111 nu L vl t1'U~1:1..1n~:1..11 ~'11 L ~'1 
'I.I 'U .., " 

~1'Un11bb'IJV1 (chat) 1191\;lt1Un'Ubvlt1'U~1:1..1n~:1.J zj\I b U'UUflfl'1r:tl.ll.I~ 1 'Llfltl:i.JoW1b\11t1i 
' ' 



PISA 'IJ-a::d1ueiri1.:ih 

1 um1tJ1::: bih..1~.:i bb~fl~.:j bb ·rn (PISA 2000) '1'1.Jfi.:i PISA 2012 i1rn1CJ'l.J'1:::vi1-U't1?1€JU1 m~llbb UU'Vli;J?leJU 

bb ~ ~1vi-ru PISA 2015 b iJ 'l.J ~'l.Jl.J 1 1tJ bb u u n11tJ 1::: bil 'l.J 1~ b tJ ~ CJ'l.J 1 tJ bi;] CJiJ rn1CJ'l.J~tJ.:!vi1 bb u U'Vl i;i ?I el u ~1 ti 
'U 

fleJ11Yi1bl'lt11 (Computer-based Assessment; CBA) bi;JCJf111fl~flb~elf11'ltJU ~11~fl11'leJU 1.ffb~1"1mrnbi;i::: 

11.:JA11'leJUVl~tlfl~m~einf11l'lt1U'11m1CJf111~n1Vl'l.J\;l 1 i1 m1tJ1:::bil'l.JbbUU CBA bbi;t::: PISA i1rn1CJm1:::vi1-ii't1?1tJ1J 

~1 CJ flt111Yl1 bl'lei1~1'l.Jbb vJm11i;i1-W-ii'mrnu b~CJ 1-llb1i;i1?1t1.:i-B'1bl.l.:J1 um1vi1 bb U1J'Vli;Jl:lt11J bbi;t::: 1-if b 1i;i1a ntJ1:::111 ru 

Vl~.:i-B'1 bl.J.:J b vi tl I') tlU bb 1.JUl:I tJU fl111b~CJ1 nu ~1'1Jv.:Ji1 n b1 CJ'l.J bbi;t::: f111 b1 CJ'l.J 'l.J tl f1'11 nd f!.:i il bb UU?ltl1J rn11~1Vl-r1J 
b 1.:ib1CJu~~u~vi11b1-:i b~CJu~ml'lt1'1.J~1uvi1.:ieit1u 1mrnn~1CJ 

'IJ 

mi:u~1eJEi1.:i~ on'IJ1::bilu fieJ 1fl-a 
• 'lJ 

PISA tJ1:::biluiJrn1CJ'l.Jt11CJ (9)cf u zj.:ibiJu1CJ~'1um1Pin'l'J1.n1flu.:iA'u m11~t11uvin.fful'lt1'Uei~.n1CJ1~ 
, , 'U 

f1!] bnrusn bbi;t:::16m1~ OECD n1Vl'l.J\;l b~v 1 -i.1m11~CJ'lltl.:!YJ ntJ1::: b'Vli'lil~ ru.n1''r'lbrn:::1111'11Ji1'l.J '11lJ11flth:.m 

1111 bm1:::...;1111n'l.J1~ ~1vi-rutJ1::: b'Vl 1'11 'VlCJ iJn b1CJ'l.Jf1~11~1tl~1.:J~ b oU1-:i111 m1tJ1::: bil'l.Jif 'l.J'1:::ci11 ~1tl ~1.:J'\.h:::mru , , 
~,ooo fl'l.J'11nn11 \!Joo b.:ib1CJ'l.Jzj.:Jci11'11n b.:ib1CJ'l.J 1 uvin~.:Jn(;l~1U1:::b'Vli'1 ' , 

'IJ1::b'Vlf11 vm Hfo:: 11~1nm1b-n'T~1:unT~1:5't11 u bF11.:im1 PISA 

f11) b -U1 ':i111 b tl1bbn111 PISA vi 11-i.1i:111111fl 1'111 '1 l:ltJU fl ru.n 1'W'!Jtl .:11::: uu n 11Pi f1'\'J1 bbi;t::: '1111'Jfl'l.J::: 
' 

'llt1.:ii1n b1 CJu1CJ'1un11 Pi n'l'J1mflu.:i A'u'llt1.:i'lJ1 ~ b~t.11 nu m111 ~ bbi;t :::i1 n'l'J:::~'11 b iJu~1vi-r'\Jt1m fl l'l bi;] t11 i111 m'11u 
'U ~ 

'lltl.:JUW b 'Vli'l~~ ~ 'l.J1 bbi.l'1 b U'l.J bf) rusn~l\;l ~m ~l.lt)'Vl B'llv.:JiJ n b1 CJ'l.J'11nm1vi1 bb UU'Vl (;li:ltJ'U 1111~.:JoUtllJ i;'j'l.J bCJ'\J1tl 

f111U~Vl11~(;1 f11) bbi;t::: f111~ ~ f111 b1 CJ'U f111'1tl'U'11n~U~Vl11'1Jtl.:I b 1.:Jb1CJ'Uvi 11 mvi'-U't111i;tf1 ru.n1-w m1Pi f1'\'J1 
'IJ 'U , 

'1Jt1.:itJ1::: b'Vli'l ~.:idbvit1tl11 tJcim1~~'l.J1'l.J bCJU1CJ'Vl1.:J m1Pin'l'J1 n11~~u1vi~ni:11'11 m1~~'U1fl'Jbbi;t:::Uflmm 
'U 'U '\J , 

vi1.:im1Pin'l'J1 11111 tJfi.:im1~i;im1 b1CJ'Uf111'1t1'l.J'1Jt1.:itJ1::: b'Vli'11'VlCJ1 i1ilfl rum-wi1i;i bVlCJ11tl'\J'U1'U1'lJ1~ , 

bU'abbn'a:U PISA 1u'IJ'J::L'Vlf11vm 1fl1LU'U~fo~i;i·1rnu 
'lJ 

i:1muu'Uci.:ib?1'111m1'1t1'l.Jl'Vlt.11P11'11'11bbi;t:::b 'Vlfl b 'l.J fa~ ('1'11'Vl.) m:::vi11.:1Pin'l'J16m1 b iJu~~1b i1um11~CJ 
'IJ 

b tJ1 bbm11 PISA 1 utl1::: b'Vl 1'11 vi CJ bi;] CJtJ1:::mufl1111-:i111:Wt1nuvitl1CJ.:11um CJ'Uv n~.:i 1utJ1::: b vimrn:::~1.:itJ1:::b 'Vli'l 

b vi v 1-i.1n11~1bi'.lu.:i1mllu1 tJv ~1.:i b~11tJ1:::~vi5m-w bbi;t:::u11i;i b u1vi111 CJ ~1vifo m1~1bi1u.:i1u.n1CJ1 utJ1::: b vi i'1 , 
'1'11'Vl. 1~ 1111:W tltl'UVltJ1 CJ.:11'1.J'lltl.:I m:::'Vl 11.:J Pi n'l'J16m1 1~ bb n ~1i1 f1.:11'l.J fl ru::: m111 m1m1Pi f1'\'J1.ff 'l.J~'l.J'11'l.J 

~ 

~1i1n.:i11.J fl ru::: n1111m1ci .:i b'1~11 m1 Pi n'l'J1 bv n 'll'U ~1i1n.:i1'l.Jflru:::n1111n11m1vi;i11 Pin 'l'J1 bbi;t :::~ 1i1 n .:11'1.J , 
flru::: m111 m1 m1t11"li1Pi n'l'J1 1111~.:i ~1iJ nm 1Pi n'l'J1 m .:i b vi-w11vi1'l.J m brn::: m11ci.:i b?1~11 m1tJ n f11t1.:iY1 v.:i~'l.J , 
m:::vi11.:i11vi1\;l 1 'Vl CJ bi;J CJilU'Vl'\J1'V1VliJ1~1'l.Jm11 -i.1ri1tJ~n'l'J1 -Umi:1'l.Jmb 'l.J:::bbi;t::: m1~ \;)~ t1tJ1:::?11'l.J.:11'l.Jnu b 1.:ib1t1'l.J 

n~11~1t1~1.:i , 

~am1'1eJU PISA 2015 ~e.l1umLU'UeJV1.:ih 

f111'1..h:::bil'U PISA 2015 ~~1'UlJ1 -wu11i1rn1CJ'U1'U'l.h:::b'Vli'1/b'1Jl'lbi'11'\'J'5n'1 ~.:JflbtJ1 rl'lu'l.J btli:lbl'lbtitl 
~ ~, 

111bn1-~'l.J bbfl'\..11\;11 bti;i:::rit1.:in.:i-~'l.J i1A:::bb'l.J'l.J~.:ii:1111~1'l.Jt1CJ"l'l.Jn~11tJ1:::L'Vli'1/b'lll'lbi'l1'l'J'1n~ ~uau1'1rnb1n (Top 10) 
'IJ , ~ 



~ii fl~ bb 'U'U'1.:J~'1 ~ ci1'U1J m~CJ'U 1 Vlt.1 iifl ~ bb 'U'U btl ~ CJ~1ffJ 11'11 btl~ CJ OECD 1~ vii fl~ bb 'U 'Ubtl~CJ~1'Ul'V1CJ1f'l1'1\?I 1 .., ' 
<i'.lvC9> fl~bb'U'U (A1btl~CJ OECD Ci'.ciQ1 fl~bb'U'U) m1ri1'U <i'.oci fl~ bb 'l..l'U (A1btl~CJ OECD <i'.ciQ1 fl~bb'U'U) u,i;i~ 
flrul'lf'l 1'11'11 <i'.C9lct fl~bb'U'U (A1bu~v OECD <i'.cio fl~bb'U'U) ~,:iujmtJ~m.JbVim.Jm1lJ~1.:i1~vr11.:iA~bb'U'UiJ'm~CJ1..11'Vl CJ 
nUA1btl~CJ OECD ,!'LI 'l'lUl1 iit:J'1~1.:J6lleNfl~bb'U'Umn(i.:i ITT!o - ~o fl::bb'U'U A~bll'Ufl11l.Jbbl'ln~1.:i~1'Un1'~b~CJ'U~ .., 

(i,:i \v tJ (~1nA1'1~~6lJe:J.:Jt:J'1fl~bb'U'Uf111'l.h~bii'U PI SA 2015 t:J'1~1.:J6lle:J.:Jfl ~bb'U 'U Q10 fl~bb'U'Ub'VhnunTH~CJ'U~ .., 

~~1.:Jtl'U (9) .ff'UlJ) bb'1~b~e:J bU~CJUbViCJu nu PISA 2012 ~1'Uf111B1'Ubb'1~~1'Ul'V1CJ1f'l1'11'11iifl~bb'U'\.J'1~'1.:J 
e:J ~ 1-:iiiiJ'CJ ~1rl qj'V11.:J'1n ~ ci1'U~1'U fl ru \?I f'l 1'1\il {ii fl~ bb 'U'U ~rn '1.:J bL~hJiliJ'CJ ~1rl flj'Vl 1.:J'1n~ e:J ~1.:i11nml.J 

b~e:ii bfl11~~bL 'LI1 l UlJn11LU~CJ'UbL tJi;i.:i 6lJe:J.:Jfl ~Lb 'U'U 1 'Lifl1'1'l11lJ~.:JLL~m1tJ1~bii'LI1e:iu bL 1n~'LI(i.:ii:J~~u1..1 'Vlu11 
' 

min 11th~ Lii 'U ~1'Ui'Vlm f'11'11'11bL'1~fl ru\?lf'!1 '1\?116lJ e:i.:i 1 'Vl v hJ b tJ~ CJ'U bL ui;i.:iLb~ t:J(;l m 1tJ) ~ bi3'U~1'Um1ri1'Uii LL 1..111 ulJ 
I I ~ 

'1~'1.:Je:JCJ1.:J\?1€lb 'Ue:J.:J 

LL1..111~11~mni'lth::dhm1'l~L~eHiV1v1A1"~{ f'IN~f1 1'1~{ m1::n1'le.i1'U "!Jv..:i-Um~ffu 1'Vlv 
\J 

'310 PISA 2000 u..:i PISA 2015 

-+-ll'W lf'll~\il{ - rn·rn1tJ -fHUl'll'll~\il{ 

500 

480 

460 
444 

436 
440 

432 421 
420 431 

420 417 
400 41? - 417 409 

380 

360 

PISA 2000 PISA 2003 PISA 2006 PISA 2009 PISA 2012 PISA 201 :, 

thl~CJ1~~ri..:imtn1::'Vl't.J~e:Jfl::bb'\.J'\.J PISA 

f111lLfl11~~i:.mm1tJ1~LiJ'U PISA ~~1'Um'l'lUl1 i:l~~CJ~1rlqJ~ci.:it:Ji;im~'VlU~e:Jfl~bL'U'U fie:i fl11l.JbU'U511lJ 

'Vl~Bfl 11lJ b vi 1 b Vi Vl.J'Vl1.:Jn11An~1 (Equity in Education) bll 'U~1 bb tJ1~1 r1 qJ~ii t:J'1~ e:i~ rufl 1'1'l f111b~CJ'U i 
6lle:i.:ii1n L~CJ'U~.:i1~uu i!'Ufie:i 1 'LI1~uu6lle:i.:ith~ b'Vlf'l ~11-:J b~CJ'Uiimnu~'V1 1.:i Lf'l1~~n~ LL'1~~.:ifll.J LL l'ln~1.:in'Um n 

"' 
t:J'1m1'l.h~ bli'LI6lle:i .:iiJ n L~ CJ'U 1'LitJ1~ L 'Vl f'l,r'U fi ~ ~ ~ .:i~ 1 i;:t.:i zj,:itJ 1~ L 'Vlf'l1 'Vl v:Wlii''ll-Ll '1m'U::'Vl 1 .:i bf'l1~51n ~ LL'1::~.:i fll.J 

1::vr11.:i 11.:JL~CJ'ULLl'ln~1.:in'LI'1.:il.J1n .., 



~1vt1'utl1~bVIP11'm.JoLJ€JA'U'Y'l'\J"il1flfl1'~'\.h~lih.1 PISA ~~1~ru ® tl1~fl1) Atl tl1~fl11bb)fl urn1CJ'UflcilJ~ 
u , . ' . ' 

CJ1 I dd o cil I l.c:;:il I.I I 4 .c:il CV CV 'QJ SJ oQ. ' 

11fl11lla11111t1a.:i bb'1~ fl i;i11VI11fl11lla11111t11'11 ll"il lil €1 €l'U t1CJVIlil1'Ufl11€l 1'U61! .:J "il ~11fl11 lli:fll'W'l.15fl'Ulil1'U fl ru l'l Pi 1al'l1 
'\I , , \J 

bb i;i ~ 1 VI CJ 1 Pi 1 a ~ { vi 1 fl fl 11 ll a 111 1 1 t1 ~ 1 'U fl 11 ri 1 'U ~ 1 "il ~ vi' 11 Vi~ i;i fl 1 1 tl 1 ~ biJ 'LI ~ 1 'U ~'LI ~ 11 tJ ~ 1 CJ ~ .:i i! 'LI 

1~uu m1Pi fl~11VICJ~.:im1CJ m~~ufl 1111a1111)tl~1'Ufl 1)B 1'U'IJ €1.:JU fl b1CJ'U €1 v 1.:i d.:il'i1'U bb'1~tl1~ fl11i:f €l.:J 

em m1tJ )~ bli'LI;ff 111~uu fl11Pi fl~11 'V1 CJ:iJ ci1'U vi~.:i~:iJ fl ru.n 1'V'l bb'1~a11111t1w \;),j'LJ 111 fl b1CJ'U1 Vf :iJfl1111 a11111 ti • 
1 'U1~~'Ui:t.:J1~ bb!'lc.i~'U'U fl11Pi fl~1~:iJfl t1.l.fl1'W,j'UcJ.:J:iJ€l V btl'V'l1~ 1'U1.:J':ii1 fl lil Vl1fl1~~'U'U 1CJU1CJG'f1ll 11tlt1~1.:J ,, . ,, 
fl11ll bvJ1b ViCJ11n'LIV11.:Jfl1)Pifl~1 LlilCJ'IJCJ1m~uu m1Pifl~1~:iJflrum'V'l 1 tJ1 Vf~1fi.:i tl1~w1Pi1 V1CJnaim1t1CJm~~u • 
fltum'V'l m1 b1CJ'U-r'1J€l.:iufl b1CJ'LI 1 VfVilil b Vi CJ11nu"U1"U1·1n~1~ , ,, 

vhh.1~ei.:i-W~u1nT-a~b~ei.:im1ei1u ,, 

m1ib~€l\lfl1)B1'U (Readins Literacy) blJ'UVJfl~~vt~.:i~':ii1blJ'U€JV1.:J~.:i~1vi1'um1b1CJufl'LIP1m11~~ ®C9l 

bb'1~ fl11W\;).J'U1~1~'1m111~1b ~"ii fl11B1'U€JV1.:Jfl~€l.:i bbfl~1 bb'1~b -LJ'11'1 m111vi111 CJ"il~L11m~.:im111~bb'1~'1.:iba~11 ,, ,, 
1 vtbnlil m1fi lil1bfl11~"1 :iJ1 "il11ruru1ru bbCJ rnbCJ~ bb'1~'\.J) ~CJ fl~'1.ffoiJ€111'1~ b ll'U'\.J)~ 1m1tll'l€1:U1~ b'V'l11~m1tl1~bli'U u , ,, 

'1J€l\l PISA ,j'U bU'U "fl11B1'UbYi€Jfl1)b1CJ'U~" b ll'Ufl1)ll.:JbU'U 1 Vi~ b1CJ'Ub lJ'U~~a1m1t1?1~1.:imi°im111n~~1CJ~'Ub€l.:J 
\J 'I 'U '\J \J 

:iJ VI fl~~ fl 11filil1bfl11 ~ 'l-1bb'1~filil€1v1.:i:i'.11"ii11ru qi 1 ru bb i;i ~ b ll'LIVI fl~~~ ':ii 1 b ll'U r;i' €1.:i 1~ 1'u fl 11!! fl e.l'l.11 Vi bn lil 

m111'111'U1ru "il'Ua1m1t1L111 tJ1-ff'1~.:i ~b1CJ'U~.:i bnlil m1b1CJ'LI-ri~€lv1.:ibbl.J'Uf!1 bb'1~a11111t1L111 tJ1-fftJ1~ LCJ'll'LI1~'1~.:i u ,, ,, 

1 'LI:S11'1tJ1~':iiT1''LI 

PISA 1~w:rn.16l1A'rununT~~b~ei.:im1ei1uei~1.:ih ... ,, 

PISA 1Vf'WCJ1ll m1i b~€l\lfl11B1'U (Readins Literacy) A €1 m111ibb'1~Vl fl~~~ "il~boLJ1 hb~€l\l111bb'1~?111~ 
'1Jt1.:i~.:ivtl~ ri1'U ~fl1111vi1 mb tli;ifl1111vt111CJ'IJ€l.:ioiJ€lm111~1~ ri1'U bb'1~tl1~bli'U filil1 bfl11~"1 EJ€l'Un~u 1tlfi.:i"il1i1l.J.:ivt111CJ , , 
'1J€l.:im1b~ CJ'U 1~11r;i'€l.:im1'1.:im1m)~€l~ 1) 1 Vi~ ri1'U ~.:idbYi t1"il~tl1~bli"U11ufl b1CJ'U1~w \;),j'LJ1iai' flCJ.fl1'W 1 "UflT~ri1'U'1J€l.:il'l'U ,, 
bb'1~a1m)t11-ff ni1ri 1'U 1ViblJ'Utl1~1ci'l!ti1 'LI fl1) b1 CJ'U n 'LI m1:iJ ci 1'U~ 1111 'LI n "ii m1mrn~m111bll'LI1 tl'1J€1.:JGl .:Jflll ,, 
€1~1.:i:iJ'\.J)~~'V15.fl1'Wvt1t11l.J b~ CJ\l 11il b'V'l)1~m1tJ1~bli 'U'IJEJ.:J PISA J'UbU'U "fl1)B 1'Ub~ €lfl11b1 CJ'U~" ll1flfll1Vl fl~~ ,, 
1'Ufl11B1'U~ bnlil"il1flfl1) "fl1)b~ CJ'U~ b~tlfl1)tl1'U" bb'1~ PISA U)~bli'U~mYitJPifl~1l1Uflb~CJ'U"il~?f1lJ11tl~b~tJ\lvtl~ri1'U ,, ,, 
a11111t1'1J CJ1 CJ ~i;i bb'1~fi lil {f €l'LI1 bfl )1~"1fl 1111vtll1 CJ'IJ €1.:JoLJ €1 m111 ~1~ri1'U b ~ €1 1.ff~ 11111'1 t1tl1 ~a.:ii°i "ll€l.:J ~'LI , 
1 'U?t t11'U fl11rul'l 1.:i 1 €IV 1.:ifl1'1.:i'IJ11.:i~ .:i1'U h.:ib~ CJ'Ubb'1~ 1'LI:U1 l'l"il~\l'U€lfl h.:ib~CJ'U 'tiCJ1llb~el\lfl11eJ1'U'1JB.:J PISA 

~.:i:iJ fl11llVlll1CJfl11.:ifl11m1ri1'Ueit1rnrn~ri 1'U~ b~ei.:i1'U~.:i~ ri1"Um11~1e) fl~1bvi 1i!'U bbl'l fl11B 1'UcJ .:i h11111fi.:i ,, 
m111boLJ'1 h b~ €1.:i111m1~'1lm b.Q €lm111 mm1t1fi lil'W "i111ru1fi.:i"il 1i1l.J.:ivt111CJ'llmm) b~ CJ'U a1m1t1i! 1a1)~"il1fl-LJ'm ~CJ'U , , 
1 tJ1 ~ 'U"il lilll .:ivtmCJ'IJB.:Jl'l'U bb'1~vi' 11 Vf a1m1t1:iJ ci1'U~1111 'UGl .:Jfllli:!l1' CJ 1 vil.J~:iJ fl11ll~ .:imfl"ilu.ff €l'U~'U ~ 1CJfl11~ B?fl) . , . 
"il1floLJm~CJ'U 



~.I " "' ' "I d .I "" B.:Jl'lu':i::mei'U"l.IB.:JR111l'Hbft::'Vlm~:mTrnTU L~'VI PISA u':i::lll'U 
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