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Z29(!"4'3>2!F]CG! \0'0+13!j!5_3@&0(3!j!Z'3('$2!j!Z()3&%32!j!S$+A2!j!!

#I2+12!j!:&-2.32!j!:012+!j!,2+`2+32!j!?72+12!
8$+('2.!"4'3>2!FhG! 82-$'&&+!j!8"#$%!j!8)21!j!5#8&+7&!j!ZE02(&'32.!;03+$2!j!

;2@&+!j!#$%H!8&+7&!j!:2&!,&-$!n!['3+>3%$!!
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!
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!! /2>0.(A!2+1!7'2102($!9(01$+(9!9044$'!4'&-!%'&4$993&+2.!2+1!7$&7'2%)3>!39&.2(3&+H!d2>J3+7!
>&..$270$9!(&!9)2'$!31$29!2+1!%2'(+$'9)3%9!I3()K!()$A!)26$!4$I!&%%&'(0+3(3$9!(&!2162+>$!
%'&4$993&+2..AH!

!! ,2.$+($1!9(01$+(9!2'$!1399021$1!4'&-!>2'$$'9!3+!-2()$-2(3>9!@A!.&I!92.2'3$9K!2!%&&'!
%0@.3>!3-27$K!2+1!2!9)&'(27$!&4!-$+(&'9!$+727$1!3+!$R>3(3+7!-2()$-2(3>2.!>)2..$+7$9H!!

!! #$>&'1!+0-@$'9!&4!9(01$+(9!>.2-&'!4&'!2!>&..$7$!$10>2(3&+!()'&07)&0(!"4'3>2K!
&6$'I)$.-3+7!()$!($2>)3+7!>2%2>3(A!&4!$9(2@.39)$1!%0@.3>!0+36$'93(3$9H!X$I!%'362($!
>&..$7$9!9%'3+7!0%!(&!-$$(!()39!1$-2+1!j!$6$+!()&07)!()$A!.2>J!E02.343$1!42>0.(A!3+!
-2()$-2(3>9!2+1!-2+A!&()$'!43$.19H!,)$9$!>&..$7$9!&4($+!)3'$!%'&4$99&'9!2I2A!4'&-!
%0@.3>!0+36$'93(3$9!@A!&44$'3+7!)37)$'!92.2'3$9H!!

!! \03.13+79K!>.299'&&-9K!2+1!&()$'!3+4'29('0>(0'$!&4!-&9(!"4'3>2+!0+36$'93(3$9!I$'$!@03.(!
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!
=2+A!&4!()$9$!I$2J+$99$9!'$90.(!4'&-!.&I!%0@.3>!90%%&'(!4&'!$10>2(3&+!2+1!'$9$2'>)H!/&'!
$R2-%.$K!4$I!7&6$'+-$+(9!3+!"4'3>2!%'&631$!40+13+7!4&'!7'2102($!9(01$+(9K!>&--&+!%'2>(3>$!3+!
-&9(!1$6$.&%$1!>&0+('3$9H!X&'!1&!()$A!>'$2($!+2(3&+2.!9>3$+>$!4&0+12(3&+9!(&!90%%&'(!()$!
'$9$2'>)!&4!42>0.(AK!I)&!>2++&(!%2A!7'2102($!29939(2+(9!2+1!-09(!&4($+!4&'$7&!()$!I&'J!4&'!I)3>)!
()$A!I$'$!('23+$1H!<+9($21!()$A!9%$+1!()$3'!$+$'7A!2+1!(3-$!>&%3+7!I3()!)$26A!($2>)3+7!.&219K!
&4($+!2(!-0.(3%.$!3+9(3(0(3&+9H!^3()!42>0.(A!'2+J9!9%'$21!()3+K!3+9(3(0(3&+9!'$.A!)$263.A!&+!.$99!
$R%$'3$+>$1!($2>)$'9K!-2+A!&4!I)&-!-2A!.2>J!($+0'$!&'!$6$+!%&9(7'2102($!1$7'$$9H!!
!
,$2>)3+7!I$2J+$99!@$73+9!3+!()$!%'3-2'A!9>)&&.9K!I)$'$!-2+12(&'A!$10>2(3&+!.2I9!)26$!>209$1!
$+'&..-$+(9!(&!9&2'H!:$>&+12'A!9>)&&.!$10>2(3&+!9044$'9!4'&-!2!.2>J!&4!($2>)$'9!I3()!
-2()$-2(3>9!('23+3+7!2+1!.&I!9(01$+(!%2'(3>3%2(3&+H!5'H!\'$7-2+!$9(3-2($9!()2(!&+.A!2@&0(!kCl!
&4!()$!9$>&+12'AN9>)&&.!27$!7'&0%!3+!90@N:2)2'2+!"4'3>2!2(($+1!_0+3&'!9$>&+12'A!9>)&&.!2+1!
2'&0+1!]VNBCl!&4!()$!7'&0%!2(($+1!9$+3&'!9$>&+12'A!9>)&&.H!!
!
L6$'2..K!()$!9(&'A!&4!-2()$-2(3>2.!1$6$.&%-$+(!3+!"4'3>2!39!&+$!&4!%&($+(32.!0+40.43..$1H!\29$1!
&+!()$!&0(9(2+13+7!2>)3$6$-$+(9!&4!9&-$!3+1363102.9!2+1!3+9(3(0(3&+9K!3(!39!>.$2'!()2(!+&!"4'3>2+!
>&0+('A!.2>J9!(2.$+($1!%&($+(32.!-2()$-2(3>32+9H!\0(!I3()&0(!2!9('&+7$'!$10>2(3&+2.!9('0>(0'$!2(!
2..!.$6$.9K!4$I!&4!()$-!2'$!2@.$!(&!'$2>)!()$3'!%&($+(32.H!!
!
What is needed?!
:&!42'K!()$'$!2'$!4$I!-&1$.9!2623.2@.$!(&!()&9$!I)&!9$$J!(&!9('$+7()$+!-2()$-2(3>9!1$6$.&%-$+(!
3+!"4'3>2H!\0(!()$!9077$9(3&+9!&4!()39!'$%&'(O9!21639&'9K!I)&!131!+&(!>&..2@&'2($!&'!>&+90.(!I3()!
&+$!2+&()$'K!>$+($'$1!2'&0+1!()$!92-$!()$-$9!j!-&'$!90%%&'(!4&'!()&9$!I)&!I39)!(&!@$>&-$!
$10>2(&'9!2+1!'$9$2'>)$'9!3+!-2()$-2(3>9K!2+1!-&'$!>&..2@&'2(3&+!2-&+7!3+9(3(0(3&+9!2+1!%$&%.$!
9$$J3+7!(&!-2J$!()39!)2%%$+H!X$>$992'A!9($%9!3+>.01$!9('&+7$'!($2>)3+7!&4!%'3-2'A!2+1!
9$>&+12'A!9(01$+(9Y!-&'$!7&6$'+-$+(!90%%&'(!4&'!($2>)$'9K!42>0.(AK!2+1!3+4'29('0>(0'$Y!
9>)&.2'9)3%9!4&'!7'2102($!9(01$+(9!2+1!4$..&I9)3%9!4&'!42>0.(AY!2+1!2!>.$2'$'!%2()!(&!'$I2'13+7!
-2()$-2(3>9N@29$1!>2'$$'9H!
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!
,)$!43'9(K!2+1!-&'$!$R%$+936$K!39!(&!provide direct support for the mathematical enterprise at all 
levels. ,)39!3+>.01$9!@$(($'!($2>)3+7!2(!()$!%'3-2'A!2+1!9$>&+12'A!.$6$.9Y!9>)&.2'9)3%!90%%&'(!4&'!
%&9(7'2102($9!I)&!>2+!$2'+!2162+>$1!1$7'$$9!2+1!$R%2+1!()$!%'&4$99&'32($Y!4$..&I9)3%9!4&'!
42>0.(A!I)&!+$$1!(3-$!4&'!'$9$2'>)Y!2+1!0%7'21$1!3+4'29('0>(0'$K!3+>.013+7!$R%2+1$1!3+($'+$(!2+1!
>&-%0(3+7!42>3.3(3$9K!(&!2..&I!@$(($'!.3+J27$9!I3()!'$9&0'>$9!2+1!()$!I&'.1I31$!2>21$-3>!
>&--0+3(AH!,)$9$!-$290'$9!>2+!@$!2>)3$6$1!&+.A!@A!2!>&--3(($1!%&.3(3>2.!.$21$'9)3%K!3+>.013+7!
2(!()$!)37)$9(!.$6$.9!&4!7&6$'+-$+(K!I)&!2'$!40..A!2I2'$!&4!()$!62.0$!&4!()$!-2()$-2(3>2.!
$+($'%'39$H!
!
;36$+!()$!$+&'-3(A!&4!()39!>)2..$+7$K!&+$!-37)(!29J!I)$()$'!()$'$!2'$!3+1363102.!9($%9!()2(!&44$'!
$R>$%(3&+2.!.$6$'27$!(&!_0-%N9(2'(!()$!$+($'%'39$!29!2!I)&.$H!/&'!$R2-%.$K!&+$!9($%!-37)(!@$!2!
%'&7'2-!(&!90%%&'(!9(01$+(9!&4!$R>$%(3&+2.!(2.$+(K!31$+(343$1!%$')2%9!@A!()$3'!%2'(3>3%2(3&+!3+!()$!
-2()$-2(3>9!L.A-%3219H!^)3.$!9$+13+7!90>)!9(01$+(9!(&!(&%!3+($'+2(3&+2.!0+36$'93(3$9K!4&'!
$R2-%.$K!39!.3J$.A!(&!%'&10>$!7'$2(!@$+$43(9!4&'!3+1363102.9K!3(!I29!+&(!9077$9($1!@A!&0'!21639&'9H!
,)$A!4$.(!0+2+3-&09.A!()2(!+&!a-273>!@0..$(b!&'!E03>J!43R!>&0.1!9&.6$!2!%'&@.$-!()2(!39!9A9($-3>!
2+1!3+9(3(0(3&+2.H!:0>)!2!%'&7'2-!-37)(!'239$!()$!6393@3.3(A!&4!-2()$-2(3>9!2-&+7!9$>&+12'A!
9>)&&.!9(01$+(9K!@0(!()39!@$+$43(!>&0.1!@$!'$10>$1!9)&0.1!%'363.$7$1!9(01$+(9!1$>31$!(&!'$-23+!
2@'&21!'2()$'!()2+!'$(0'+!)&-$!(&!0+'$I2'13+7!%&93(3&+9H!!
!
,)$!9$>&+1!9077$9(3&+!39!(&!strengthen and expand successful training and research activities, 
especially regional networks of people and institutions.!,)$'$!2'$!9$6$'2.!'$29&+9!&0'!21639&'9!
)37).37)(!()39!&%(3&+H!/3'9(K!90>>$9940.!+$(I&'J9!@A!1$43+3(3&+!3+6&.6$!.$21$'9!&4!1$-&+9('2($1!
(2.$+(!2+1!3+9(3(0(3&+9!>2%2@.$!&4!90%%&'(3+7!>'$13(2@.$!-2()$-2(3>9!%'&7'2-9H!:$>&+1K!
90%%&'(3+7!2!+$(I&'J!)$.%9!@03.1!2!>'3(3>2.!-299!&4!9(01$+(9!2+1!42>0.(A!I)&!2'$!&()$'I39$!.3J$.A!
(&!@$!%'&4$993&+2..A!39&.2($1H!,)3'1K!@A!@03.13+7!&+!3+9(3(0(3&+9!2+1!%$&%.$!2.'$21A!3+!%.2>$K!
+$(I&'J9!09$!(&&.9!()2(!2'$!'$.2(36$.A!3+$R%$+936$!3+!'$.2(3&+!(&!()$3'!%&I$'K!90>)!29!%2'(+$'9)3%9K!
-$+(&'3+7K!139(2+>$!.$2'+3+7K!2+1!3+($'+$(N@29$1!>&..2@&'2(3&+H!
!
,)$'$!2'$!-0.(3%.$!2%%'&2>)$9!(&!@03.13+7!()$!a>'3(3>2.!-299b!-$+(3&+$1!2@&6$H!50$!(&!()$!
'$.2(36$.A!.&I!>&9(!&4!(03(3&+!2+1!4$$9!3+!"4'3>2K!&+$!>&0.1!90%%&'(!2!1&`$+!7'2102($!9(01$+(9!&+!
$6$+!2!9-2..!7'2+(!FpkCKCCCNpVCKCCCGK!2!732+(!9($%!3+!9('$+7()$+3+7!&+$!&'!$6$+!(I&!'$73&+2.!
+$(I&'J9H!80''$+(.AK!()$!"4'3>2+!=2()$-2(3>9!=3..$++30-!:>3$+>$!<+3(32(36$!F"==:<G!&44$'9!
p]BKCCC!4&'!9>)&.2'9)3%9!(&!$2>)!&4!436$!"==:<!'$73&+9H!Z6$+!3+!()$!:&0()$'+!"4'3>2!'$73&+K!
I)$'$!(03(3&+!39!$R%$+936$K!2@&0(!]C!7'2102($!9(01$+(9!2'$!&44$'$1!90%%.$-$+(9!(&!()$3'!$R39(3+7!
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9>)&.2'9)3%H!,)$9$!2-&0+(9!)26$!@$$+!09$1!(&!90%%&'(!2+1!3+>'$29$!()$!+0-@$'!&4!9(01$+(9!2(!2!
+0-@$'!&4!7'2102($!%'&7'2-9!3+!90@N:2)2'2+!"4'3>2H!
!
"!+$(I&'JK!&+>$!$9(2@.39)$1K!>2+!@$>&-$!2!%&I$'40.!27$+>A!4&'!>)2+7$!@$>209$!3(!4&>09$9!()$!
20()&'3(A!&4!-0.(3%.$!3+9(3(0(3&+9!2+1!.$21$'9H!"!+$(I&'J!-37)(!>)&&9$!(&!09$!()39!20()&'3(A!(&!
)$.%!$10>2($!()$!7&6$'+-$+(!&+!()$!+$$1!4&'!9('&+7$'!-2()$-2(3>9H!<(!-37)(!2.9&K!()'&07)!42>0.(A!
2+1!9(01$+(!$R>)2+7$9K!@'3+7!4'$9)!31$29!2+1!>2%2>3(3$9!(&!($2>)3+7!2(!()$!($'(32'A!2+1!
%&9(7'2102($!.$6$.9H!<(!>2+!$+'3>)!$10>2(3&+2.!2+1!'$9$2'>)!$R%$'3$+>$9!@A!9%&+9&'3+7!_&3+(!
>&+4$'$+>$9K!-3+3N>&0'9$9K!92+1I3>)!%'&7'2-9K!2+1!9%$>32.!9A-%&932K!I)3>)!>2+!2.9&!@$!1&+$!2(!
-&1$9(!>&9(H!/3+2..AK!@A!(2%%3+7!()$!+$(I&'J9!&4!>&+(2>(9!&4!-$-@$'9K!+$(I&'J9!>2+!%'&-&($!
)37)N.$6$.!3+($'+2(3&+2.!%2'(+$'9)3%9!2+1!>&..2@&'2(3&+9!()2(!>2+!'239$!()$!7$+$'2.!.$6$.!&4!
9>)&.2'9)3%!3+!"4'3>2H!
!
#$7$+$'2(3+7!-2()$-2(3>9!3+!"4'3>2+!>&0+('3$9!'$E03'$9!93-0.(2+$&09!90%%&'(!2(!2..!.$6$.9K!4'&-!
$.$-$+(2'A!9>)&&.!(&!%&9(7'2102($!'$9$2'>)H!,&!>&+>$+('2($!&+!%'3-2'A!$10>2(3&+!2.&+$!I3..!@$!
40(3.$!34!()$'$!2'$!+&!E02.343$1!($2>)$'9Y!()$'$!>2+!@$!+&!E02.343$1!($2>)$'9!I3()&0(!9J3..$1!-$+(&'9!
(&!($2>)!()$!($2>)$'9H!,)$9$!>2%2>3(AN@03.13+7!2>(363(3$9!2'$!$99$+(32.!4&'!$6$'A!>&0+('A!@$>209$!
-2()$-2(3>9!%'&631$9!()$!40+12-$+(2.!0+1$'%3++3+7!&4!9>3$+>$!2+1!$+73+$$'3+7H!Z6$'A!+2(3&+K!
$6$+!()$!9-2..$9(K!-09(!)26$!9&%)39(3>2($1!-2()$-2(3>32+9!2+1!9(2(39(3>32+9!(&!)$.%!90%%&'(!()$!
($>)+&.&7AK!)$2.()!>2'$K!4&&1!%'&10>(3&+!2+1!$>&+&-3>!7'&I()!(&!I)3>)!()$A!29%3'$H!
!
More specific conclusions 
L0'!>&+>.093&+9!)$'$!2'$!%'&6393&+2.K!9077$9(3+7!40'()$'!$R2-3+2(3&+K!29!@$43(9!2!M9+2%9)&(O!9(01A!
&4!()39!(A%$H!;36$+!()39!>20(3&+K!&0'!21639&'9!27'$$!()$!>&+>.093&+9!2'$!4'2-$1!@A!()$!>&+63>(3&+K!
2.-&9(!0+36$'92..A!)$.1!@A!-2()$-2(3>32+9!2+1!-2()$-2(3>9!$10>2(&'9K!()2(!$2>)!-2()$-2(3>2.!
.$6$.!&4!.$2'+3+7!39!7'&0+1$1!%A'2-31N.3J$!3+!()$!%'$63&09!&+$9K!2+1!()2(!.2>J!&4!E02.3(A!&'!
>2%2>3(A!2(!2+A!.$6$.!&4!2!>&0+('AO9!-2()$-2(3>2.!3+4'29('0>(0'$!I$2J$+9!2..!()$!.$6$.9!2@&6$H!
8&+6$'9$.A!()$!2@9$+>$!&4!9&-$!J3+1!&4!%3++2>.$!1$%'36$9!()$!.&I$'!.$6$.9!&4!.$21$'9)3%K!('23+3+7!
2+1!>&+($R(H!<+!()39!9$+9$K!9&-$!&4!()$!-23+!%&3+(9!&4!()39!9(01A!2'$!()$!4&..&I3+7Q!!
!
2G!=2+AK!34!+&(!-&9(K!"4'3>2+!>&0+('3$9!.2>J!2+!&'72+3`$1!-$2+9!&4!31$+(34A3+7!734($1!9(01$+(9!&4!
-2()$-2(3>9H!80''$+(.AK!()$!&+.A!9A9($-2(3>!%'&7'2-9!(&!31$+(34A!-2()$-2(3>2.!(2.$+(!2'$!()$!
-2()$-2(3>9!L.A-%3219K!$3()$'!2(!()$!+2(3&+2.!&'!%2+N"4'3>2+!.$6$.9H!X2(3&+2.!>&-%$(3(3&+9!9$$-!
(&!@$!3+!%.2>$!3+!9&-$!>&0+('3$9K!3+!-2+A!&()$'9!+&(H!L+.A!2!)2+140.!&4!"4'3>2+!>&0+('3$9!
%2'(3>3%2($!'$70.2'.A!3+!()$!%2+N"4'3>2+!=2()$-2(3>9!L.A-%321!F["=LGK!9%&+9&'$1!@A!()$!
"4'3>2+!=2()$-2(3>2.!?+3&+H!,)09!(2.$+(!39!(A%3>2..A!31$+(343$1!&+.A!0%&+!'$2>)3+7!()$!
0+36$'93(AK!()39!@$3+7!()$!%'3-2'A!9&0'>$!&4!()$!4$I!@0(!(2.$+($1!2+1!$+$'7$(3>!7'2102($!9(01$+(9!
&4!-2()$-2(3>9!3+!9&-$!43$.19H![$')2%9!()$!-&9(!31$+(3432@.$!7'&0%!&4!734($1!9(01$+(9!>0''$+(.A!39!
()$!9-2..!+$(I&'J!&4!"4'3>2+!%&9(7'2102($9!9(01A3+7!-2()$-2(3>2.!@3&.&7AH!!
!
@G!:>)&&.!-2()$-2(3>9!$10>2(3&+!3+!-2+A!"4'3>2+!>&0+('3$9!39!>&-%'&-39$1!@A!.2>J!&4!E02.343$1!
($2>)$'9K!>209$1!%2'(.A!@A!()$!&()$'I39$!.2012@.$!%'&7'$99!(&I2'1!0+36$'92.!%'3-2'A!$10>2(3&+H!
Z6$+!2(!()$!9$>&+12'A!.$6$.K!()$!9)&'(27$!&4!E02.343$1K!.$(!2.&+$!)37).A!E02.343$1!($2>)$'9!39!2>0($H!
8&+('3@0(3+7!42>(&'9!2'$!.&I!92.2'3$9!2+1!.&I!%'$9(37$!&4!()$!($2>)3+7!%'&4$993&+9H!P37).A!
E02.343$1!9(01$+(9K!$9%$>32..A!3+!E02+(3(2(36$!43$.19K!($+1!(&I2'1!7&6$'+-$+(!2+1!()$!%'362($!
9$>(&'K!I)$'$!%2A!2+1!%'$9(37$!2'$!)37)$'H!

!i



>G!"(!()$!($'(32'A!.$6$.K!()$!9)&'(27$!&4!-2()$-2(3>32+9!I3..!@$!1&>0-$+($1!3+!9&-$!1$(23.!3+!()$!
@&1A!&4!()$!'$%&'(H!8.299!93`$9!&4!VCC!(&!]CCC!2'$!+&(!0+>&--&+!3+!3+('&10>(&'A!0+36$'93(A!
-2()$-2(3>9!>&0'9$9H!
!
1G!\A!)39(&'AK!93`$K!2+1!$>&+&-3>!3-%&'(2+>$K!:&0()!"4'3>2K!Z7A%(!2+1!X37$'32!I&0.1!9$$-!(&!@$!
()$!>2+1312($9!4&'!.$21$'9)3%!3+!1$6$.&%3+7!()$!-2()$-2(3>2.!9>3$+>$9!2+1!3+!3-%'&63+7!
-2()$-2(3>9!$10>2(3&+H!/'&-!()$!3+4&'-2(3&+!I$!)26$!'$>$36$1!2+1!&0'!&I+!$R%$'3$+>$K!:&0()!
"4'3>2!39!>0''$+(.A!$R$'>393+7!()39!.$21$'9)3%!'&.$K!@&()!3+!2162+>$1!-2()$-2(3>2.!('23+3+7!2+1!
'$9$2'>)H!Z7A%(K!()&07)!6$'A!2>(36$!-2()$-2(3>2..AK!131!+&(!)26$!3+($'+2(3&+2.!%'&7'2-9!J+&I+!
(&!&0'!+&+NZ7A%(32+!21639&'9H!X37$'32!)29!7'$2(!%&($+(32.K!2!'$.2(36$.A!'3>)!-2()$-2(3>2.!)39(&'AK!
2+1!>&+931$'2@.$!-2($'32.!'$9&0'>$9H!P&I$6$'K!3+!()$!>0''$+(!%$'3&1K!3(9!'&.$!&+!()$!9(27$!&4!
"4'3>2+!-2()$-2(3>9!9$$-9!(&!09!9&-$I)2(!13-3+39)$1H!
!
$G!,)$!"4'3>2+!>&+(3+$+(NI31$!-2()$-2(3>2.!&'72+3`2(3&+!39!()$!"4'3>2+!=2()$-2(3>2.!?+3&+H!
".()&07)!3(!I29!3+4.0$+(32.!3+!$2'.3$'!%$'3&19K!3(9!>0''$+(!2>(363(3$9!9$$-!>&+43+$1!(&!()$!
&'72+3`2(3&+!&4!-2()$-2(3>9!L.A-%3219!2+1!2!E021'$++32.![2+N"4'3>2+!8&+7'$99!&4!
=2()$-2(3>32+9!F["8L=GH!F<+!42>(K!()$!.29(!["8L=!131!+&(!(2J$!%.2>$!29!9>)$10.$1HG!<+!&0'!
63$IK!3(!I&0.1!@$!2%%'&%'32($!4&'!()$!"=?!(&!9%&+9&'!2!9%$>('0-!&4!%'&4$993&+2.!2>(363(3$9!
%2(($'+$1!&+!()&9$!&4!&()$'!+2(3&+2.!2+1!3+($'+2(3&+2.!9&>3$(3$9!&4!-2()$-2(3>32+9H!
!
4G!L+$!$R>3(3+7!'$>$+(!>&+('3@0(3&+!(&!"4'3>2+!-2()$-2(3>2.!1$6$.&%-$+(!)29!@$$+!()$!
$9(2@.39)-$+(!&4!()$!"4'3>2+!<+9(3(0($!4&'!=2()$-2(3>2.!:>3$+>$9!F"<=:G!3+!:&0()!"4'3>2H!,)39!
3+9(3(0($!%'&631$9!2!&+$NA$2'!%'&7'2-!3+!62'3&09!(&%3>9!&4!2162+>$1!-2()$-2(3>9!(&!%&9(7'2102($!
9(01$+(9!4'&-!2..!&6$'!"4'3>2H!"!7&2.!39!(&!%'$%2'$!2+1!9(3-0.2($!7'2102($9!(&!7&!&+!(&!-29($'O9!
2+1![)5!I&'J!2(!1$7'$$N7'2+(3+7!3+9(3(0(3&+9H!"<=:!)29!'$>$+(.A!.20+>)$1!2!X$R(!Z3+9($3+!
<+3(32(36$!(&!1$6$.&%!40+13+7!4&'!"<=:K!I3()!()$!%'$-39$!()2(!I$..N1$937+$1!%'&7'2-9!>2+!)$.%!
0+.&>J!()$!$+&'-&09!%&($+(32.!&4!"4'3>2+!(2.$+(!3+!-2()$-2(3>9!2+1!9>3$+>$!F9$$!
)((%QccIIIH+$R($3+9($3+H&'7cGH!
!
,)$!-2()$-2(3>9!3+!"<=:!>&0'9$9!2+1!9$-3+2'9!($+19!(&I2'1!2%%.3>2(3&+9K!$+73+$$'3+7K!2+1!
3+($'139>3%.3+2'A!(&%3>9!I3()!9&-$!2(($+(3&+!(&!%0'$!-2()$-2(3>9H!<4!"<=:K!3+!J$$%3+7!I3()!3(9!
+2-$K!39!(&!40.43..!3(9!%&($+(32.!'&.$!3+!()$!@'&21$'!-2()$-2(3>2.!>&--0+3(AK!I$!@$.3$6$!()2(!()$!
-2()$-2(3>9!&4!3(9!>&0'9$9!9)&0.1!@$!@'&21$+$1!>&+931$'2@.A!9&!29!(&!40'()$'!$-%)293`$!()$!
40+12-$+(2.9!0+1$'.A3+7!()$!-2()$-2(3>9!()2(!9(01$+(9!I3..!'$E03'$!3+!2%%.3>2(3&+9H!!
!
"<=:!)29!2.9&!%'&%&9$1!2+!"4'3>2NI31$!+$(I&'J!>2..$1!"=<NX$(!>&+939(3+7!&4!a+&1$9b!-&1$.$1!
&+!"<=:Y!()$!43'9(!&4!()$9$!&%$+$1!3+!"@0_2K!X37$'32K!3+!BCChH!L0'!3+4&'-2(3&+!&+!"=<NX$(!39!
.3-3($1Y!)&I$6$'!I$!@$.3$6$!()2(!"=<NX$(!)29!()$!%&($+(32.!(&!-2J$!2!937+343>2+(!>&+('3@0(3&+!(&!
-2()$-2(3>9!3+!"4'3>2!@A!&44$'3+7!90%%&'(!@0(!$+>&0'273+7!3(9!3+1363102.!+&1$9!(&!-23+(23+!40..!
%'&7'2--2(3>!2+1!1$7'$$N7'2+(3+7!20(&+&-AH!=&'$!7$+$'2..A!"<=:O!'$.2(3&+9)3%!I3()!"=<NX$(!
+&1$9!-37)(!I$..!@$!-&1$.$1!24($'!()2(!@$(I$$+!()$!<+($'+2(3&+2.!8$+($'!4&'!,)$&'$(3>2.![)A93>9!
F<8,[GB!2+1!()$!3+9(3(0(3&+9!3(!9$'6$9H!!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
B!,)$!<8,[!I29!'$+2-$1!()$!"@109!:2.2-!<+($'+2(3&+2.!8$+($'!4&'!,)$&'$(3>2.![)A93>9!9$6$'2.!A$2'9!27&K!@0(!()$!
&'373+2.!2>'&+A-!39!9(3..!09$1H!

!h
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7G!"+&()$'!'$>$+(!1$6$.&%-$+(!)29!@$$+!()$!$9(2@.39)-$+(!&4!()$!"4'3>2+!=2()$-2(3>9!
=3..$++30-!:>3$+>$!<+3(32(36$!F"==:<GK!2!139('3@0($1!+$(I&'J!&4!-2()$-2(3>9!%'&-&(3&+K!I3()!
436$!'$73&+2.!&443>$9!3+!90@N:2)2'2+!"4'3>2H!,&!12($!"==:<!)29!>&+>$+('2($1!&+!2I2'13+7!
4$..&I9)3%9K!$+2@.3+7!9(244!(&!6393(!&()$'!3+9(3(0(3&+9!3+!"4'3>2!2+1!%2'(3>3%2($!3+!'$9$2'>)!2+1!
%&9(7'2102($!('23+3+7K!2+1!2I2'13+7!%2'(32.!9>)&.2'9)3%9!4&'!%&9(7'2102($!9(01$+(9!(&!>&-%.$($!
()$3'!9(013$9H!<(!)29!2.9&!90%%&'($1!&'72+3`2(3&+!&4!'$73&+2.!-2()$-2(3>9!>&+4$'$+>$9!2+1!
I&'J9)&%9!&+!62'3&09!()$-$9H!"==:<!40'()$'!90%%&'(9!2!%'&_$>(!()2(!%'&-&($9!>&..2@&'2(3&+!
@$(I$$+!-$+(&'9!3+!Z0'&%$2+!2+1!"4'3>2+!3+9(3(0(3&+9!&4!-2()$-2(3>9H!<4!"==:<!39!(&!('0.A!
40.43..!3(9!%&($+(32.K!()$'$!39!+$$1!4&'!3+>'$29$1!7'2+(!2I2'19!2+1!4&'!$R($+93&+!&4!3(9!2>(363(3$9!(&!
%'&-&(3&+!&4!3+($'139>3%.3+2'A!'$9$2'>)H!
!
)G!,&!>'$2($!7'$2($'!2I2'$+$99!2+1!90%%&'(!4&'!-2()$-2(3>9K!()$!-2()$-2(3>2.!>&--0+3(A!>2+!
(2J$!-&'$!2>(36$!9($%9!()'&07)!$10>2(3&+2.!>2-%237+9!3+!()$!-$132K!%0@.3>!.$>(0'$9K!-&'$!
4&'>$40.!.&@@A3+7K!2+1!>'$2(3&+!&4!%'&7'2-9!()2(!1$-&+9('2($!()$!62.0$!&4!-2()$-2(3>9!'$9$2'>)!
(&!()$!>&0+('A!2+1!3(9!%&.3(3>2.!.$21$'9H!=2()$-2(3>9!L.A-%3219!2+1!2I2'1!9>)$-$9!(&!(2.$+($1!
9(01$+(9!>&0.1!2.9&!)$.%!(&!9(3-0.2($!3+($'$9(!3+!-2()$-2(3>9!3+!9>)&&.9!2+1!0+36$'93(3$9H!!
!
"+!2113(3&+2.!90--2'A!&4!'$>&--$+12(3&+9!@A!()$!<=?!9($$'3+7!>&--3(($$!39!%'$9$+($1!2(!()$!
$+1!&4!()39!'$%&'(H!
!
!
>$%*07..%+#*<#"#%*6-*?'2$%.*!"#$%&"#'()*'+*,-.'("!
*
L0'!'$E0$9(!4'&-!()$!,$-%.$(&+!/&0+12(3&+!3+>.01$1!()$!4&..&I3+7!E0$9(3&+9Q!
!
Which countries in Africa have a strong university education in mathematics? In which 
mathematical areas are their strengths?  
!
,)$!'$9%&+9$9!&4!&0'!21639&'9!2'$!90--2'3`$1!@$.&I!3+!2.%)2@$(3>2.!&'1$'Q!!
!

!! ".7$'32Q!=23+.A!2%%.3$1!-2()$-2(3>9!
!! \$+3+Q!5344$'$+(32.!7$&-$('AK!#3$-2++32+!7$&-$('AK!&'13+2'A!1344$'$+(32.!$E02(3&+9K!
%2'(32.!1344$'$+(32.!$E02(3&+9K!>&9-&.&7AK!-2()$-2(3>2.!%)A93>9!

!! \&(9I2+2Q!/.031!-$>)2+3>9K!40+>(3&+2.!2+2.A939K!+0-$'3>2.!2+2.A939K!-2()$-2(3>2.!
@3&.&7AK!-2()$-2(3>2.!$%31$-3&.&7AK!2.7$@'23>!(&%&.&7A!

!! \0'J3+2!/29&Q!".7$@'2K!&'13+2'A!1344$'$+(32.!$E02(3&+9K!%2'(32.!1344$'$+(32.!$E02(3&+9!
!! 82-$'&&+Q!P2'-&+3>!2+2.A939K!7$&-$('Ac(&%&.&7AK!1344$'$+(32.!7$&-$('AK!7$+$'2.!
'$.2(363(A!

!! 8f($!1O<6&3'$Q!".7$@'2K!40+>(3&+2.!2+2.A939K!)2'-&+3>!2+2.A939K!&'13+2'A!1344$'$+(32.!
$E02(3&+9K!%2'(32.!1344$'$+(32.!$E02(3&+9K!1344$'$+(32.!7$&-$('AK!%'&@2@3.3(AN9(2(39(3>9K!
-$>)2+3>9!

!! =2.3Q!X0-$'3>2.!2+2.A939K!%0'$!-2()$-2(3>9!
!! =&'&>>&Q!=2()$-2(3>2.!-&1$.3+7K!-2()$-2(3>2.!@3&.&7A!
!! X37$'32Q!".7$@'2K!&'13+2'A!1344$'$+(32.!$E02(3&+9K!%2'(32.!1344$'$+(32.!$E02(3&+9K!7'&0%!
()$&'AK!-2()$-2(3>2.!%)A93>9!

!D



!! :$+$72.Q!".7$@'2K!1344$'$+(32.!7$&-$('AK!%2'(32.!1344$'$+(32.!$E02(3&+9K!2%%.3$1!
-2()$-2(3>9!F-&1$.3+7GK!%'&@2@3.3(Ac9(2(39(3>9K!>&+('&.!()$&'A!

!! ,2+`2+32Q!L%$'2(3&+9!'$9$2'>)K!$%31$-3&.&7A!F-&1$.3+7!&4!139$29$9GK!$+63'&+-$+(2.!
-&1$.3+7!

!
General challenges !
,)$!4&..&I3+7!(2@.$!3..09('2($9!()$!'2+7$!&4!9('$+7()9!2-&+7!"4'3>2+!+2(3&+9!()2(!39!'$.$62+(!(&!
-2()$-2(3>2.!1$6$.&%-$+(H!,)$!'$.2(36$.A!2162+>$1!-2()$-2(3>2.!>2%2>3(A!&4!X&'()!"4'3>2!
F'$73&+G!2+1!:&0()!"4'3>2!F>&0+('AG!2%%$2'9!>.$2'.AK!29!1&$9!()$!2>0($!+$$1!4&'!1$6$.&%-$+(!
$.9$I)$'$H!#$73&+2.!(&(2.9!2%%$2'!3+!@&.1!(A%$H!!
!
,)$!()3'1!>&.0-+!-2J$9!09$!&4!12(2!4'&-!()$!?+3($1!X2(3&+9O!P0-2+!5$6$.&%-$+(!#$%&'(K!
I)3>)!>.299343$9!+2(3&+9!3+(&!()'$$!7'&0%9K!2>>&'13+7!(&!()$!62.0$!&4!()$3'!P0-2+!!
5$6$.&%-$+(!<+1$R!FP5<GQ!P37)!F@$(I$$+!CHh!2+1!]HCGK!=$130-!F@$(I$$+!CHV!2+1!CHhGK!2+1!d&I!
F.$99!()2+!CHVGH!<(!>2+!@$!9$$+!()2(!&+.A!()'$$!"4'3>2+!>&0+('3$9!)26$!P37)!P5<9Q!d3@A2K!
=20'3(309K!2+1!:$A>)$..$9H!,)$!26$'27$!4&'!>&0+('3$9!3+!Z29(!2+1!^$9(!"4'3>2!39!3+!()$!d&I!
'2+7$K!I)$'$!9&>3$(3$9!2'$!0+.3J$.A!(&!1$6&($!90443>3$+(!'$9&0'>$9!(&!1$6$.&%3+7!2!9>3$+>$!2+1!
($>)+&.&7A!@29$!&'!(&!@03.1!2!1A+2-3>!-2()$-2(3>9!>&--0+3(AH!
!

,2@.$!BH![&%0.2(3&+K!I$2.()K!)0-2+!1$6$.&%-$+(!3+1$R!FP5<GK!+0-@$'!&4!0+36$'93(3$9K!1&>(&'2.!
1$7'$$!)&.1$'9K!2+1!-2()$-2(3>9!1&>(&'2.!1$7'$$9!2I2'1$1!()'&07)!BCCiH!
8&0+('A! [&%0.2(3&+!

BCCi!
$9(3-2($9!
F-3..3&+G!

;5[!F[[[G!!
%$'!>2%3(2!
F?:5G!!
BCCh!
$9(3-2($!

P0-2+!
5$6$.&%N
-$+(!
<+1$R!
FP5<G!!

X0-
@$'!!
&4!
0+3N!
6$'93
(3$9!

X0-@$'!
&4!
1&>(&'2($!
)&.1$'9!3+!
-2()9!

X0-@$'!
&4!-2()9!
1&>(&'2.!
1$7'$$9!
2I2'1$1!

".7$'32! !kkHk! !hKgmD! CHikk! BV! !D]! !kh!
Z7A%(! !hCHk! !VKgmk! CHiCh! ]V! VCC! !hV!
d3@A2! !!gHC! ]VKCm]! CHh]h! ]k! !!B! !!N!
=&'&>>&! !kkHh! !gKmCg! CHgmg! ]V! BkB! ]ik!
,0+3932! !]CHk! ]CKBgD! CHigg! !i! ]Cm! !kh!
@6.#$*,-.'("* ABCDE* *FGHIH* IDECJ* EK* FHF* CCJ*
\0'0+13! !!hHm! imm! CHm]k! ]! ]C! N!
5_3@&0(3! !!CHV! BKiDi! CHV]g! N! ]! N!
Z'3('$2! !!mHD! ]KC]h! CHmhk! ]! ]C! N!
Z()3&%32! !igHV! ]Kkmg! CHmCg! BB! mh! N!
S$+A2! !kgHD! ]KVVC! CHVB]! ]B! i]! B]!
#I2+12! !!DHD! ]KVDC! CHmVB! B! ]B! N!
:&-2.32! !!DH]! gCC!FBCCi!

$9(HG!
HH! k! B! N!

:012+! !kDHm! kKkDV! CHVBg! kk! kg! k!
,2+`2+32! !kDHm! DkB! CHmgi! D! kh! i!
?72+12! !kCHk! ]KhCi! CHVCV! ]C! Bm! V!
9")#*,-.'("* HKKDC* AGKEL* IDJEE* FA* HKH* CB*
82-$'&&+! !]hH]! !BKkgB! CHVkB! !i! ]]k! Bg!
8"!#$%0@.3>! !!mHm! !]Kk]i! CHkhm! !]! !!i! N!
8)21! !!DHD! !]Khkg! CHkhh! !]! !!V! ]!
5#!8&+7&! !gVHh! !!!DVi! CHm]]! !V! !m]! N!

!]C



ZE02(&'32.!;03+$2! !!CHg! B]Kk]g! CHgmB! !]! !!N! N!
;2@&+! !!]HV! !iKDhV! CHgii! !k! !!i! N!
#$%H!8&+7&! !!kHh! !]KVhB! CHVmh! !]! !BC! N!
:2&!,&-$!n!
['3+>3%$!

!!CHB! !kKiCh! CHgVm! !N! !!N! N!

*
0%+#."1*,-.'("*

AIJDC* *KGACC* IDKCI* AF* AFC* HE*

\$+3+! !!hH]! ]KVCi! CHmki! !B! !Vg! BD!
\0'J3+2!/29&! !]mHk! ]KVig! CHkiC! !B! !Bh! ]B!
82%$!W$'1$! !!CHm! hKmh]! CHikg! !]! !!]! N!
8f($!1O<6&3'$! !]h! ]KiDV! CHmkB! !k! !mh! ]V!
;2-@32! !!]Hi! BKVBm! CHVCB! !]! !!N! N!
;)2+2! !BBHD! kK]mB! CHVVk! !V! !mg! N!
;03+$2! !!DHD! BKVkC! CHmVg! !B! !ki! N!
;03+$2N\39920! !!]HV! !!ihi! CHkim! !]! !!N! N!
d3@$'32! !!kHB! !!VCC! HH! !]! !!m! N!
=2.3! !]B! ]Kmkh! CHkhC! !]! !k]! ]g!
=20'3(2+32! !!kHk! BKgBg! CHVVC! !]! !ki! N!
X37$'! !]BHD! ]KCVB! CHkim! !B! !Bm! k!
X37$'32! ]kV! ]Kkik! CHmiC! mV! Bkk! hh!
:$+$72.! !]BHV! BK]DB! CHmDD! !k! !gi! ]i!
:3$''2!d$&+$! !!gH]! ]KC]h! CHkkg! !]! !B]! N!
,&7&! !!VHi! ]KVDB! CHV]B! !B! !Bm! N!
M%)#*,-.'("* HBEDK* HGACC* DJBK* EC* BKE* ALI*
"+7&.2! !]BHk! !VKmkg! CHmmg! !k! !!B! N!
\&(9I2+2! !!]Hh! ]hKmCB! CHgVm! !]! !]k! k!
8&-&'&9! !!CHi! !BK]kk! CHVg]! !N! !!N! N!
d$9&()&! !!BH]! !BKVCC! CHVmD! !]! !]m! N!
=212729>2'! !]DHm! !]KCih! CHVkk! !g! !mg! ]C!
=2.2I3! !]kHg! !!!ihg! CHmki! !B! !]g! N!
=20'3(309! !!]Hk! ]mKDVm! CHhCm! !B! !]B! N!
=&`2-@3E0$! !BCHD! !]KiCg! CHkhm! !k! !]V! N!
X2-3@32! !!BH]! !DKgVk! CHgVC! !]! !!V! N!
:$A>)$..$9! !!CH]! BkKBDm! CHhmk! !C! !!N! N!
:&0()!"4'3>2! !mm! ]mKVBD! CHgim! ]h! VCB! mkB!
:I2`3.2+1! !!]H]! !VKVmm! CHVmi! !]! !!g! N!
e2-@32! !]]HV! !]KB]h! CHmkm! !B! !]k! ]!
e3-@2@I$! !]BHk! !BKkDV! CHV]k! !V! !Bi! m!
<67#$%.+*,-.'("* AJADA* *EGJIH* IDKEJ* JK* BEA* JKI*
:&0'>$Q![&%0.2(3&+!12(2!F>&.0-+!BGQ!^3J3%$132!F)((%Qcc$+HI3J3%$132H&'7cI3J3cd39(q&4!"4'3>2+!
>&0+('3$9!@A!%&%0.2(3&+GY!;5[!F>&.0-+!kGQ!^3J3%$132!
F)((%Qcc$+HI3J3%$132H&'7cI3J3cd39(q&4q"4'3>2+q>&0+('3$9q@Aq;5[GY!P5<!62.0$9!F>&.0-+!mGQ!?X!
5$6$.&%-$+(!['&7'2-!FBCCicBCChG!F)((%Qcc)1'H0+1%H&'7c$+cGY!()$!.29(!()'$$!>&.0-+9!4'&-!
=2():>3X$(H!"113(3&+2.!12(2!4'&-!Z.!,&-!FBCChG!2+1!;$'1$9!FBCCiGH!529)$9!3+13>2($!+&!J+&I+!
62.0$9H!

!! !
Major countries and regions 
,)39!9$>(3&+!&44$'9!@'3$4!90--2'3$9!&4!()$!.$6$.!&4!-2()$-2(3>2.!1$6$.&%-$+(!3+!>&0+('3$9!
42-3.32'!(&!&0'!21639&'9H!8&+13(3&+9!(&!@$2'!3+!-3+1!3+>.01$!()$!9-2..!+0-@$'!&4!40..!%'&4$99&'9K!
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http://en.wikipedia.org/wiki/List_of
http://en.wikipedia.org/wiki/List_of_African_countries_by_GDP
http://hdr.undp.org/en/


()$!9>2'>3(A!&4!7'2102($!9(01$+(9K!2+1!()$!)$26A!($2>)3+7!.&219!()2(!)3+1$'!()$!$44&'(9!&4!42>0.(A!(&!
2162+>$!3+!()$3'!>2'$$'9!()'&07)!'$9$2'>)!2+1!&()$'!2>(363(3$9H!
!
:&0()$'+!"4'3>2!
^3()!()$!$R>$%(3&+!&4!:&0()!"4'3>2!2+1!()$!-0>)!9-2..$'!\&(9I2+2K!()$!:&0()$'+!"4'3>2!'$73&+!
39!7$+$'2..A!0+1$'1$6$.&%$1!3+!-2()$-2(3>9H!ZR>$%(!4&'!()$!?+36$'93(A!&4!\&(9I2+2!FBg!
-2()$-2(3>9!9(244G!2+1!9$6$'2.!:&0()!"4'3>2+!?+36$'93(3$9!F3+>.013+7!?+36$'93(A!&4!()$!
^3(I2($'9'2+1K!mh!-2()$-2(3>9!9(244!2+1!?+36$'93(A!&4!82%$!,&I+K!mh!-2()$-2(3>9!9(244GK!
0+36$'93(A!-2()$-2(3>9!1$%2'(-$+(9!2'$!9$'3&09.A!0+1$'N'$9&0'>$1!2+1!0+1$'9(244$1H!,)$!
?+36$'93(A!&4!e3-@2@I$!I29!2!9('&+7!4&>2.!%&3+(!4&'!-2()$-2(3>9!10'3+7!()$!]DhC9!2+1!$2'.A!
]DDC9K!@0(!10'3+7!()$!>0''$+(!%&.3(3>2.!(0'-&3.!-&9(!-2()$-2(3>32+9!)26$!.$4(!()$!>&0+('AH!
!
South Africa 
:&0()!"4'3>2!9$$-9!(&!)26$!@&()!()$!9('&+7$9(!2+1!9&-$!&4!()$!I$2J$9(!0+36$'93(3$9!%'&6313+7!
$10>2(3&+!3+!-2()$-2(3>9H!/&0'!0+36$'93(3$9!2'$!'2+J$1!@A!&+$!I&'.1I31$!90'6$A!2-&+7!()$!(&%!
VCCHk!/36$!0+36$'93(3$9K!2>>&'13+7!(&!['&4H!\2+2932JK!)26$!1$%2'(-$+(9!&4!-2()$-2(3>9c2%%.3$1!
-2()$-2(3>9!.2'7$!$+&07)!(&!$-%.&A!kCNgC!2>21$-3>!9(244K!'$%'$9$+(3+7!2!I31$!'2+7$!&4!@293>!
2+1!2%%.3$1!139>3%.3+$9H!"(!()$!92-$!(3-$K!-2+A!:&0()!"4'3>2+!0+36$'93(3$9!)26$!1$%2'(-$+(9!
I3()!&+.A!436$!&'!93R!9(244!-$-@$'9K!0902..A!I3()&0(!2![)5K!I)&!1&!-&9(.A!0+1$'7'2102($!2+1!
9$'63>$!($2>)3+7H!!
!
=2()$-2(3>2.!'$9$2'>)!3+!:&0()!"4'3>2!39!>&+>$+('2($1!3+!()$!]i!%0@.3>!0+36$'93(3$9!2+1K!(&!2!
.$99$'!1$7'$$K!3+!2@&0(!436$!0+36$'93(3$9!&4!($>)+&.&7AH!"!9-2..!+0-@$'!&4!'$9$2'>)!
-2()$-2(3>32+9!F-23+.A!3+!2%%.3$1!43$.19G!I&'J!4&'!7&6$'+-$+(2.!27$+>3$9K!90>)!29!8&0+>3.!4&'!
:>3$+(343>!2+1!<+109('32.!#$9$2'>)!F8:<#GK!2+1!4&'!()$!-3.3(2'AH!,)$!>0''$+(!9('0>(0'$!39!'$.2(36$.A!
+$IK!12(3+7!@2>J!(&!BCCmNBCCV!I)$+!()$!7&6$'+-$+(!$R$>0($1!2!+2(3&+I31$!%'&7'2-!&4!-$'7$'9!
23-$1!2(!$'293+7!()$!2%2'()$31N@29$1!-2%!&4!:&0()!"4'3>2+!)37)$'!$10>2(3&+H!<(!131!9&!%2'(.A!@A!
%23'3+7!2!+0-@$'!&4!M)39(&'3>2..A!I)3($O!2+1!M)39(&'3>2..A!@.2>JO!0+36$'93(3$9H!,&12A!2..!
0+36$'93(3$9!2'$!40+1$1!>$+('2..A!2+1!7&6$'+$1!@A!>&0+>3.9!&+!I)3>)!()$!-2_&'3(A!&4!-$-@$'9!2'$!
$R($'+2.!2%%&3+($$9H!X$6$'()$.$99K!()$!$10>2(3&+2.!E02.3(A!39!)37).A!0+$6$+!2+1!9(3..!'$4.$>(9!
)39(&'3>2.!%2(($'+9H!!
!
<+!-2()$-2(3>9K!:&0()!"4'3>2!)29!9$6$'2.!937+343>2+(!2162+(27$9!&6$'!&()$'!"4'3>2+!>&0+('3$9H!
/3'9(!39!()$!'$.2(36$.A!)37)!.$6$.!&4!3+109('32.!1$6$.&%-$+(!3+!9&-$!'$73&+9!I)3>)!90%%&'(9!()$!
'$9$2'>)!$+($'%'39$K!2(('2>(9!3+($'+2(3&+2.!9>)&.2'9K!2+1!%'&631$9!$-%.&A-$+(!4&'!2%%.3$1!
-2()$-2(3>32+9H!:$>&+1K!&%%&'(0+3(3$9!4&'!3+109('32.!>&+90.(2+>3$9!2..&I!9&-$!42>0.(A!(&!
90%%.$-$+(!()$3'!3+>&-$9!2+1!1&!'$9$2'>)H!,)3'1K!()$!X2(3&+2.!#$9$2'>)!/&0+12(3&+!%'&631$9!
40+13+7!4&'!'$9$2'>)!2+1!4&'!%&9(7'2102($!9(01$+(9K!@&&9(3+7!-2()$-2(3>9!1$6$.&%-$+(!2+1!
1'2I3+7!-2+A!%&9(7'2102($!9(01$+(9!4'&-!$.9$I)$'$!3+!90@N:2)2'2+!"4'3>2H!
!
P&I$6$'K!()$!'$.2(36$.A!%&&'!92.2'3$9!2(!-&9(!0+36$'93(3$9K!>&-%2'$1!(&!()$!%'362($!9$>(&'!2+1!
$6$+!21-3+39('2(36$!%&9(9!I3()3+!()$!92-$!0+36$'93(3$9K!-2J$!2>21$-3>!>2'$$'9!0+2(('2>(36$!4&'!
A&0+7!:&0()!"4'3>2+9H!['&7'2-9!3+!-2()$-2(3>9!2+1!2%%.3$1!-2()$-2(3>9!2'$!6$'A!9-2..!3+!
>&-%2'39&+!I3()!&()$'!139>3%.3+$9K!2+1!-&9(!%&9(7'2102($9!2+1!9(244!2'$!4&'$37+N@&'+H!"!
937+343>2+(!+0-@$'!&4!-2()$-2(3>9!%0@.3>2(3&+9!4'&-!:&0()!"4'3>2!2'$!2>(02..A!%'&10>$1!@A!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
k!">21$-3>!#2+J3+7!&4!^&'.1!?+36$'93(3$9K!:)2+7)23!*32&!,&+7!?+36$'93(A!
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e3-@2@I$2+9K!e2-@32+9K!,2+`2+32+9K!=2.2I32+9K!2+1!&()$'9!I)&!)26$!3--37'2($1!(&!(2J$!
2162+(27$!&4!()$!42>3.3(3$9!2+1!$+63'&+-$+(!()$!>&0+('A!&44$'9H!!
!
<+!2113(3&+K!($'(32'A!$10>2(3&+K!$9%$>32..A!3+!2%%.3$1!-2()$-2(3>9K!39!9('&+7.A!3+4.0$+>$1!@A!()$!
\'3(39)!%2'2137-K!I3()!.3((.$!$-%)2939!&+!()$!40+12-$+(2.!-2()$-2(3>2.!0+1$'%3++3+79!&4!()$!
4&'-2.!($>)+3E0$9!2+1!-$()&19!(207)(H!,)09!9(01$+(9!-2A!7'2102($!I3()&0(!@$3+7!2@.$!(&!
%'&%$'.A!4&'-0.2($!1$43+3(3&+9!&'!%'&631$!'37&'&09!%'&&49!&4!93-%.$!()$&'$-9H!
!
X&'()!"4'3>2!
Egypt 
"-&+7!"4'3>2+!>&0+('3$9K!Z7A%(!)29!2!0+3E0$.A!9('&+7!-2()$-2(3>2.!>&--0+3(AH!"9!2+!$R2-%.$!
&4!()39!9('$+7()!()$!>&0+('A!)29!]D!0+36$'93(3$9!I3()!-&'$!()2+!2!1&`$+!-2()$-2(3>9![)5!)&.1$'9!
&+!9(244K!2>>&'13+7!(&!['&4H!L@212Y!"3+!:)2-9!?+36$'93(A!2.&+$!)29!BCg!-2()$-2(3>32+9!I3()!
1&>(&'2($9H!=$-@$'9!&4!()$!Z7A%(32+!-2()$-2(3>2.!>&--0+3(A!2'$!$9(3-2($1!(&!90@-3(!9&-$!hCC!
%2%$'9!2!A$2'!(&!_&0'+2.9H!\$>209$!&4!()39!9('$+7()K!Z7A%(!39!+&(!>&+931$'$1!(&!)26$!()$!92-$!+$$1!
4&'!-2()$-2(3>2.!1$6$.&%-$+(!29!-&9(!&4!"4'3>2!2+1!I3..!+&(!@$!)37).A!4$2(0'$1!3+!()39!'$%&'(H!
!
The Maghreb 
,)$!=27)'$@!>&0+('3$9!F=&'&>>&K!,0+3932K!2+1!".7$'32GK!.3J$!Z7A%(K!)26$!'$.2(36$.A!)37)!.$6$.9!
&4!('23+3+7!2+1!'$9$2'>)!j!3+!9&-$!%.2>$9!>&-%2'2@.$!(&!()&9$!&4!Z0'&%$H!=2+A!9(01$+(9!2'$!
2(('2>($1!(&!-2()$-2(3>9K!2+1!-&9(!0+36$'93(3$9!)26$!)37)N>2.3@$'!9(2449H!
!
\$>209$!&4!7$&7'2%)AK!-2+A!.3+J9!$R39(!@$(I$$+!()$!=27)'$@!2+1!/'2+>$K!<(2.A!2+1!:%23+H!
">>&'13+7.AK!9&0()$'+!Z0'&%$2+!'$9$2'>)!3+9(3(0($9!)26$!90%%&'($1!()$!$9(2@.39)-$+(!2+1!
-23+($+2+>$!&4!2%%.3$1!-2()$-2(3>9!.2@&'2(&'3$9!3+!()$!=27)'$@!>&0+('3$9H!=2+A!
-2()$-2(3>32+9!4'&-!Z0'&%$!)26$!9%$+(!(3-$!3+!X&'()!"4'3>2+!0+36$'93(3$9K!1&3+7!_&3+(!'$9$2'>)!
2+1!($2>)3+7!>&0'9$9K!I)3.$!X&'()!"4'3>2+!9(01$+(9!1&!%&9(N1&>(&'2.!I&'J!3+!Z0'&%$2+!
0+36$'93(3$9H!/&'!$R2-%.$K!/3$.19!=$12.!I3++$'!d20'$+(!:>)I2'(`!(207)(!4&'!9&-$!%$'3&1!&4!)39!
>2'$$'!3+!".7$'32H!!
!
\$>209$!&4!3(9!'$.2(36$.A!)37)!.$6$.!&4!1$6$.&%-$+(K!X&'()!"4'3>2!(&12A!)29!@$70+!(&!%.2A!2!'&.$!
3+!('23+3+7!9(01$+(9!4'&-!90@N:2)2'2+!"4'3>2H!<+!()$!/'2+>&%)&+$!#";""5!+$(I&'JK!4&'!
$R2-%.$K!9$6$'2.![)5!9(01$+(9!)26$!21639&'9!4'&-!,0+3932!&'!=&'&>>&H!
!
L+$!>'3(3>39-!&4!()$!+&'()$'+!2>21$-3>!2%%'&2>)!39!()2(!I)3.$!,0+3932K!4&'!$R2-%.$K!)29!1&+$!
-0>)!(&!3-%'&6$!3(9!-2()$-2(3>9!$10>2(3&+!3+!()$!%29(!1$>21$K!3(!'$-23+9!(37)(.A!@&0+1!(&!()$!
/'$+>)!aE02.3(A!>&+0+1'0-b!()2(!62.0$9!a2>21$-3>b!-2()$-2(3>9!&6$'!09$40.!a123.A!2+1!
2%%.3$1b!-2()$-2(3>9H!,)39!%$127&73>!@329!39!J$%(!3+!%.2>$!@A!9('&+7!($2>)$'!2+1!%2'$+(!&%3+3&+9!
()2(!$E02($!@293>!-2()$-2(3>9!I3()!)37)NE02.3(A!-2()$-2(3>9H!!
!
^$9(!"4'3>2!
Nigeria  
X37$'32!(&12A!9$$-9!(&!)26$!7&&1!%&($+(32.!3+!-2()$-2(3>9K!2+1!-2A!$6$+(02..A!2990-$!2!
.$21$'9)3%!'&.$!>&--$+90'2($!I3()!3(9!93`$!2+1!%&%0.2(3&+H!<(!)29!.20+>)$1!()$!X2(3&+2.!
=2()$-2(3>9!8$+($'!+&'()!&4!"@0_2K!I)3>)!)29!2-@3(3&09!%.2+9!(&!'239$!()$!.$6$.!&4!@&()!X37$'32+!
2+1!'$73&+2.!-2()$-2(3>9!2+1!-2()$-2(3>9!$10>2(3&+H!/&'!()$!%'$9$+(K!)&I$6$'K!()$'$!9$$-9!(&!
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@$!2!'$.2(36$.A!-&1$9(!2-&0+(!&4!-2()$-2(3>2.!'$9$2'>)!0+1$'I2A!3+!X37$'32K!2+1!.3((.$!2>21$-3>!
>&--0+3>2(3&+!I3()!&()$'!>&0+('3$9!&4!8$+('2.!2+1!^$9(!"4'3>2H!['&7'$99!-2A!)26$!(&!2I23(!
40'()$'!&'72+3`2(3&+2.!-$290'$9!2+1!>&+9&.312(3&+!&4!$2'.A!9($%9H!
! 
/'2+>&%)&+$!>&0+('3$9!
<+!()$!90@N:2)2'2+!%&'(3&+!&4!/'2+>&%)&+$!"4'3>2K!+&(2@.A!()$!#$%0@.3>!&4!\$+3+K!82-$'&&+K!
2+1!:$+$72.K!0+36$'93(A!%'&7'2-9!3+!-2()$-2(3>9!2'$!'$.2(36$.A!2162+>$1K!10$!.2'7$.A!(&!9('&+7!
9$>&+12'A!$10>2(3&+!2+1!%0@.3>!90%%&'(H!?+1$'7'2102($!%'&7'2-9!2'$!-&1$.$1!&+!()$!/'$+>)!
9A9($-K!2+1!-2+A!9(01$+(9!I)&!7'2102($!I3()!2!@2>)$.&'O9!1$7'$$!2'$!>&-%2'2@.A!$E03%%$1!(&!
()&9$!7'2102(3+7!4'&-!/'$+>)!0+36$'93(3$9K!I)$'$!()$A!&4($+!7&!4&'!%&9(7'2102($!9(01AH!!
!
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>&--3(($1!(&!43..!()2(!72%K!a@0(!()39!39!9(3..!6$'A!42'!4'&-!2!'$2.3(AHb!
!
,$2>)$'!'$>'03(-$+(!39!&+$!&4!()$!-&9(!>'3(3>2.!42>(&'9!(&!$+90'$!()2(!9(01$+(9!)26$!2>>$99!(&!)37)N
E02.3(A!-2()$-2(3>9!$10>2(3&+!3+!@&()!%'3-2'A!2+1!9$>&+12'A!9>)&&.9H!"+1!A$(!($2>)$'!
'$>'03(-$+(!39!13443>0.(!@$>209$!4$I!9(01$+(9!I2+(!(&!@$!-2()$-2(3>9!($2>)$'9H!:(01$+(9!1&!+&(!
$+_&A!()$3'!43'9(!@'09)!I3()!-2()$-2(3>9!3+!%'3-2'A!9>)&&.K!9$$J!(&!26&31!3(!3+!9$>&+12'A!9>)&&.K!
2+1!>)&&9$!+&(!(&!@$>&-$!($2>)$'9!()$-9$.6$9H!,)39!63>3&09!>3'>.$!%$'%$(02($9!($2>)$'!9)&'(27$9H!!
!
">>&'13+7!(&!=).&.&!$(!2.K!2..!>&0+('3$9!90'6$A$1!'$%&'(!9$'3&09!%'&@.$-9!3+!'$>'03(3+7!E02.343$1!
-2()$-2(3>9!($2>)$'9H!,)$!13443>0.(A!39!>&-%&0+1$1!@A!7'&99!9$>&+12'A!9>)&&.!$+'&..-$+(!'2(3&9!
&4!.$99!()2+!VClH!Z6$+!34!-&'$!()2+!VCl!&4!()$!%&($+(32.!9(01$+(!%&%0.2(3&+!131!$+'&..K!()$'$!
I&0.1!+&(!@$!$+&07)!($2>)$'9!(&!2>>&--&12($!()$-H!,2@.$!k!@$.&I!9)&I9!()2(!3+!9&-$!90@N
:2)2'2+!>&0+('3$9K!4$I$'!()2+!]Cl!&4!()$!9$>&+12'A!27$!%&%0.2(3&+!39!$+'&..$1!3+!9>)&&.Y!3+!()$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
g!,)39!>)2%($'!39!@29$1!&+!a,)$!9(2($!&4!=2()$-2(3>9!Z10>2(3&+!4&'!734($1!>)3.1'$+!3+!9&-$!9$.$>($1!"4'3>2+!
8&0+('3$9Q!"!'$%&'(!4&'!()$!<=?!['&_$>(Kb!@A!=H!SH!=).&.&K!dH!XA20-I$K!2+1!*H!"1.$'!&4!()$!=2'2+7!8$+('$!4&'!
=2()$-2(3>9!2+1!:>3$+>$!Z10>2(3&+K!?+36$'93(A!&4!()$!^3(I2($'9'2+1K!:&0()!"4'3>2H!
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'$9(!4&'!I)3>)!4370'$9!2'$!2623.2@.$!(&!09K!&+.A!:&0()!"4'3>2!2+1!:I2`3.2+1!)26$!7'&99!$+'&..-$+(!
'2(3&9!7'$2($'!()2+!VClH!
!
,2@.$!kH!:0--2'A!&4!;'&99!Z+'&..-$+(!#2(3&9!29!l!&4!()$!9$>&+12'A!27$!%&%0.2(3&+!FBCCVG*

*
N%16O*AIP*

*
AI*Q*HJP*

*
HK*Q*JFP*

*
KIPR*

N7.S'+"*T")6* S$+A2! ;)2+2! :&0()!"4'3>2!
UV0* X37$'32! d$9&()&! :I2`3.2+1!
!6W"&X'Y7%* #I2+12! =2.2I3! !
>"+W"+'"* ?72+12! e2-@32! !
* ! e3-@2@I$! !
:&0'>$Q!=).&.&!$(!2.H!

"(!$6$'A!9(27$!&4!$10>2(3&+K!-&'$!9(01$+(9!1'&%!&0(!&4!-2()$-2(3>9H!<+!2113(3&+!(&!.&I!%'3-2'AN
9>)&&.!$+'&..-$+(K!()$'$!2'$!)37)!1'&%N&0(!'2($9!@$(I$$+!%'3-2'A!2+1!9$>&+12'A!9>)&&.K!10'3+7!
9$>&+12'A!9>)&&.K!2+1!@$(I$$+!.&I$'!9$>&+12'A!2+1!)37)$'!9$>&+12'A!9>)&&.!A$2'9H!,)39!
$44$>(36$.A!%'$6$+(9!$10>2(3&+!9A9($-9!4'&-!%'&10>3+7!()$3'!&I+!40(0'$!.2@&'!4&'>$H!!
!
/&'!$R2-%.$K!()$!4&..&I3+7!BCCV!$+'&..-$+(!4370'$9!4&'!e2-@32!)26$!@$$+!09$1!(&!%'&_$>(!()$!
'$>'03(-$+(!%&&.!4&'!a.&I$'!9$>&+12'A!($2>)$'9bQ!
!
,2@.$!mH!['&_$>(3&+!4&'!e2-@32+!'$>'03(-$+(!%&&.!BCCVNBC]V!

Z+($'!
['3-2'A!

06&51%#%*

8.'&".=*

9+#%.**

<%(6+3".=*

06&51%#%*

<%(6+3".=*

9+#%.*<%(*

>>0*

06&51%#%*

>>0*

9+#%.* <%(*
8.6-%))'6+*

JBEGCIB* mBhKDDC! k]gKgh]! ]BkKhDm! gKDkh! gKgg]! VKDDm!

:&0'>$Q!=).&.&!$(!2.H!

"9!9)&I+!3+!()$!(2@.$K!&4!()$!mgiKkCg!9(01$+(9!I)&!$+($'$1!7'21$!]!3+!BCCVK!&+.A!]BkKhDm!2'$!
%'&_$>($1!(&!>&-%.$($!9$>&+12'A!9>)&&.K!2+1!&+.A!gKDkh!(&!$+($'!9$>&+12'A!9>)&&.!($2>)$'!
('23+3+7H!?93+7!()39!-&1$.K!I)3>)!['&4H!=).&.&!$(!2.!>2..!>&+9$'62(36$K!()$!%&&.!&4!%&($+(32.!
9$>&+12'A!($2>)$'9!F]BkKhDmG!9)'3+J9!(&!gKgg]!($2>)$'!('23+3+7!7'2102($9!2+1!VKDDm!($2>)$'9!I)&!
2>(02..A!$+($'!()$!%'&4$993&+H!"!BCCg!^&'.1!\2+J!'$%&'(!>&+43'-$1!()$!%&&'!E02.3(A!&4!
3+9('0>(3&+!2+1!()$!%&&'!%$'4&'-2+>$!&4!9(01$+(9!3+!9$>&+12'A!$10>2(3&+!9A9($-9!3+!"4'3>2K!
9(2(3+7!()2(!()$!2@3.3(A!(&!%'&10>$!.2'7$!+0-@$'9!&4!)37).A!E02.343$1!($2>)$'9!39!.3-3($1Hi
!
"+&()$'!$R2-%.$!9)&I9!()$!1'2-2(3>!42..N&44!3+!9(01$+(!$+'&..-$+(!3+!-2()$-2(3>9H!<+!X37$'K!
&+.A!BCC!&0(!&4!2!(&(2.!&4!]gKCCC!9(01$+(9!I$'$!9%$>32.3`3+7!3+!-2()$-2(3>9!2(!()$!$+1!&4!
9$>&+12'A!9>)&&.K!3+!2!>&0+('A!&4!]V!-3..3&+!3+)2@3(2+(9H!<+!/'2+>$K!@A!>&+('29(K!mVKCCC!9(01$+(9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
i!['&4H!=).&.&!$(!2.!+&($!()2(!&443>32.!9(2(39(3>9!&4($+!1&!+&(!'$4.$>(!$+'&..-$+(9!4&'!9%$>343>!90@_$>(9!&'!9)&I!($2>)$'!
1$%.&A-$+(!4&'!9%$>343>!90@_$>(9H!<+!-&9(!>29$9!()$9$!'2(3&9!2'$!>2.>0.2($1!29!26$'27$9!4'&-!(&(2.!$+'&..-$+(9!3+!()$!
9$>&+12'A!9>)&&.9!13631$1!@A!()$!+0-@$'!&4!($2>)$'9!3+!()&9$!9>)&&.9!I3()&0(!>&+931$'3+7!()$!90@_$>(!9%$>32.3`2(3&+!
4&'!@&()!.$2'+$'9!2+1!($2>)$'9H!,)$'$4&'$K!($2>)$'N%0%3.!'2(3&9!&4($+!423.!(&!139(3+7039)!@$(I$$+!($2>)$'9!E02.343$1!
93-%.A!(&!($2>)!2+1!()&9$!E02.343$1!3+!()$!90@_$>(!@$3+7!(207)(H!Z6$+!I)$'$!($2>)$'N%0%3.!'2(3&9!2'$!736$+!4&'!9%$>343>!
90@_$>(9K!>&0+('A!%'&43.$9!1&!+&(!702'2+($$!()2(!($2>)$'9!1&!3+!42>(!)26$!21$E02($!>&+($+(!-29($'A!&4!()$!90@_$>(!()$A!
2'$!($2>)3+7H!
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9%$>32.3`$!3+!-2()$-2(3>9!&0(!&4!2!(&(2.!&4!mCCKCCC!9(01$+(9!2(!()$!$+1!&4!9$>&+12'A!9>)&&.K!3+!2!
>&0+('A!&4!gC!-3..3&+!3+)2@3(2+(9H 
 
,)39!7.&&-A!%3>(0'$!$R($+19!(&!-2+A!&()$'!>&0+('3$9H!/&'!$R2-%.$K!3+!,2+`2+32!()$!9%'$21!&4!
0+36$'92.!$.$-$+(2'A!$10>2(3&+!)29!9)2'%.A!3+>'$29$1!()$!+0-@$'!&4!9(01$+(9!2+1!93`$!&4!>.299$9K!
%2'(3>0.2'.A!4&'!()&9$!9(01A3+7!-2()$-2(3>9H!<+6$9(372(3&+!)29!9)&I+!()2(!.2'7$!>.299!93`$!
%'$6$+(9!($2>)$'9!4'&-!3+($'2>(3+7!I3()!9(01$+(9K!2(($+13+7!(&!()&9$!I)&!+$$1!9%$>32.!2(($+(3&+K!
&'!%'2>(3>3+7!.$2'+$'N>$+($'$1!($>)+3E0$9H!
!
Countries with strong development in secondary mathematics education**
<+!/'2+>&%)&+$!"4'3>2K!9$>&+12'AN9>)&&.!($2>)3+7!39!'$.2(36$.A!9('&+7K!2.()&07)!>.299!93`$9!2'$!
7$+$'2..A!(&&!.2'7$!3+!()$!90@N:2)2'2+!>&0+('3$9!2+1!3+9('0>(&'9!2'$!&6$'.&21$1H!"!4$I!&()$'!
'$73&+9!)26$!9('$+7()!3+!()$!9$>&+12'A!9>)&&.9K!@0(!()$9$!2'$!%'3-2'3.A!>&0+('3$9!&4!)37)$'N()2+N
26$'27$!;5[!%$'!>2%3(2Q!\&(9I2+2K!=20'3(309K!2+1K!0+(3.!()$!>0''$+(!%)29$!&4!%&.3(3>2.!0+'$9(K!
e3-@2@I$K!29!I$..!29!()$!1&-3+2+(!>&0+('A!&4!:&0()!"4'3>2H!,)$9$!2'$!$R>$%(3&+9K!)&I$6$'K!
I3()3+!2!7$+$'2..A!7'2A!.2+19>2%$H!
!
^$9(!"4'3>2!
<+!^$9(!"4'3>2K!>&0+('3$9!I3()!9('&+7!9$>&+12'AN9>)&&.!-2()$-2(3>9!3+>.01$!()$!#$%0@.3>!&4!
\$+3+!FI3()!2!.&+7!('213(3&+!3+!-2()$-2(3>9K!%2'(32..A!3+)$'3($1!4'&-!/'2+>$GK!\0'J3+2!/29&K!8f($!
1O<6&3'$K!=2.3K!:$+$72.K!2+1!,&7&H!
!
"(!()$!92-$!(3-$K!()$!9('&+7!-2()$-2(3>9!('213(3&+!3+!()$9$!>&0+('3$9!39!@$3+7!9('23+$1!@A!
1$-&7'2%)3>!2+1!&()$'!>)2+7$9H!,$2>)$'!('23+3+7!)29!+&(!J$%(!0%!I3()!'2%31!%&%0.2(3&+!7'&I()!
3+!^$9(!"4'3>2+!>&0+('3$9K!I)$'$!mC!(&!VCl!&4!()$!%&%0.2(3&+!39!+&I!0+1$'!27$!]hH!['&4H!,&0'U!
+&($9!()2(!($2>)3+7!3+!'0'2.!2'$29!39!$9%$>32..A!I$2JK!29!()$!@$9(!($2>)$'9!>.09($'!3+!()$!(&I+9!
I)$'$!92.2'3$9!2'$!)37)$'H!!
!
:&0()!"4'3>2!
:&0()!"4'3>2!)29!9&-$!$R>$..$+(!9$>&+12'A!9>)&&.9!3+!()$!I$2.()3$'!>3(3$9!2+1!90@0'@9K!@0(!()39!
2+&-2.A!39!>'$2($1!@A!3+$E03(3$9!3+!9%$+13+7!2+1!>0.(0'$H!/&'!$R2-%.$K!()$!7&6$'+-$+(!%2A9!4&'!
($2>)$'9!2(!2!'2(3&!&4!2@&0(!kV!.$2'+$'9!%$'!($2>)$'!%$'!>.299K!@0(!7&6$'+3+7!@&13$9!>2+!9$(!)37)$'!
(03(3&+!4$$9!(&!2(('2>(!-&'$!($2>)$'9H!,)39!7$+$'2..A!)2%%$+9!3+!9>)&&.9!3+!-&'$!244.0$+(!2'$29H!
=$2+I)3.$K!()$!93(02(3&+!39!139-2.!3+!'0'2.!2'$29K!I)$'$!%&&'!92.2'3$9K!I$2J!&'!+&+$R39($+(!
3+4'29('0>(0'$K!2+1!9$>0'3(A!>&+>$'+9!'&@!()$!($2>)3+7!%'&4$993&+!&4!3(9!2%%$2.H!,)$!629(!-2_&'3(A!
&4!($2>)$'9!1&!+&(!)26$!@2>)$.&'O9!1$7'$$9K!+&'!39!3(!2!'$E03'$-$+(!F2.()&07)!()$!7&6$'+-$+(!)29!
.20+>)$1!2+!$44&'(!(&!0%7'21$!($2>)$'9O!E02.343>2(3&+9!()'&07)!3+N9$'63>$!('23+3+7GH!^3()3+!
139('3>(9K!9('&+7!($2>)$'9O!('21$!0+3&+9!@.&>J!$44&'(9!(&!'$I2'1!@$(($'!($2>)$'9!I3()!-$'3(!%2AH!!
!
=&9(!)37)!9>)&&.!$10>2(3&+!%.2>$9!$-%)2939!&+!2.7&'3()-3>!%'&>$10'$9!'2()$'!()2+!2+!
0+1$'9(2+13+7!&4!@293>!%'3+>3%.$9H!">>&'13+7!(&!['&4H!\2+2932JK!a<(!@&'1$'9!&+!3-%&993@3.3(A!(&!
4&'>$!9(01$+(9!(&!$-@2'J!&+!3+1$%$+1$+(!()3+J3+7Hb!L+!26$'27$K!()$'$4&'$K!()$!%'$%2'2(3&+!&4!
9(01$+(9!$+($'3+7!0+36$'93(A!39!I$2JH!
!
!
!
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:&0()!"4'3>2K!1$9%3($!3(9!'$.2(36$!I$2.()K!)29!@$$+!()$!I&'9(N%$'4&'-3+7!>&0+('A!&+!'$>$+(!
,<=::!F,'$+19!3+!<+($'+2(3&+2.!=2()$-2(3>9!2+1!:>3$+>$!:(01AG!'2(3+79Hh!,)39!39!2(('3@0($1K!
+&($1!['&4H!:3@2+12K!(&!%&&'!9)&I3+79!3+!()$!(&I+9)3%!2+1!'0'2.!9>)&&.9!F3H$HK!()$!-2_&'3(A!&4!2..!
9>)&&.9!3+!:&0()!"4'3>2GK!I)$'$!&+.A!2!9-2..!-3+&'3(A!&4!9(01$+(9!.$26$!)37)!9>)&&.!I3()!2!%299!
3+!-2()$-2(3>9H!"(!)39!0+36$'93(AK!-&'$!()2+!DCl!&4!2..!>0''$+(!@.2>J!-2()$-2(3>9!%&9(7'2102($!
9(01$+(9!2'$!4'&-!&0(931$!:&0()!"4'3>2H!
 
Teacher-pupil ratios 
">>&'13+7!(&!()$!9(01A!.$1!@A!['&4H!"1.$'K!)37)!($2>)$'N%0%3.!'2(3&9!2+1!.2'7$!>.299!93`$9!2'$!2!
-2_&'!>209$!&4!%&&'!($2>)3+7!3+!()$!%'3-2'A!2+1!9$>&+12'A!-2()$-2(3>9!>.299'&&-9!&4!"4'3>2H!
,)$9$!'2(3&9!'0+!>&0+($'!(&!()$!23-9!&4!$E03(2@.$!%'&6393&+!&4!$10>2(3&+!2+1!.$2'+$'N>$+($'$1!
$10>2(3&+K!>&--&+!7&2.9!3+!-2()$-2(3>9!$10>2(3&+!3+!-&9(!1$6$.&%3+7!>&0+('3$9H!!
!
5'H!\'$7-2+!27'$$9!I3()!()39!299$99-$+(K!&44$'3+7!2!7$+$'2.!$9(3-2($!4&'!($2>)$'N%0%3.!'2(3&9!&4!
2@&0(!]QVCN]CC!4&'!%'3-2'A!>.299$9H!,)$9$!'2(3&9!1$>'$29$!9)2'%.A!2(!7'21$!gK!10$!(&!$R2-3+2(3&+9!
2+1!9$.$>(3&+!4&'!$+('A!3+(&!()$!43'9(!:Z!>A>.$!2+1!>&+(3+0$!(&!42..!()'&07)!()$!7'21$9H!<+!7'21$!iN
hK!)$!$9(3-2($9K!()$!'2(3&!39!2@&0(!]QkCNmCK!2+1!3+!7'21$9!]]N]B!2@&0(!]Q]VNBVH!,)$!'2(3&9!2'$!
()&07)(!(&!1$>'$29$!@$>209$!&4!'$%$(3(3&+!F()$!a)&.A!7'23.!&4!E02.3(A!E0$9(!@A!($2>)$'9bG!2+1!()$!
9$.$>(3&+!-$>)2+39-9!4&'!0+36$'93(A!$+('AH!
!
d3J$!9>)&&.!2(($+12+>$K!)&I$6$'K!9(01$+(N($2>)$'!'2(3&9!2'$!13443>0.(!(&!>&-%2'$!+0-$'3>2..A!
@$>209$!&4!62'32(3&+9!3+!%'3-2'A!2+1!9$>&+12'A!9>)&&.!>.299343>2(3&+H!<+!-&9(!>&0+('3$9K!.$2'+$'9!
9(2'(!()$3'!%'3-2'A!9>)&&.!2(!()$!27$!&4!436$!&'!93RH!<4!2!9>)&&.!9A9($-!09$9!2!gukuk!-&1$.K!90>)!2!
.$2'+$'!I&0.1!(0'+!]]!&'!]B!3+!%'3-2'A!9>)&&.!2+1!$R3(!()$!9$>&+12'A!9>)&&.!2(!]g!&'!]iH!<+!9&-$!
9A9($-9K!.3J$!()$!iumuB!09$1!3+!?72+12K!.$2'+$'9!-2A!$R3(!9$>&+12'A!9>)&&.!2(!()$!27$!&4!]hH!!
!
<+!2113(3&+K!%'3-2'A!9>)&&.!($2>)$'9!1&!+&(!9%$>32.3`$!3+!90@_$>(!2'$29K!9&!3(!-2A!+&(!@$!%&993@.$!
(&!1$($'-3+$!2!($2>)$'N%0%3.!'2(3&!()2(!39!9%$>343>!(&!-2()$-2(3>9H!<(!39!I3()!90>)!>&-%.$R3(3$9!3+!
-3+1!()2(!()$!4&..&I3+7!($2>)$'N%0%3.!'2(3&9!2'$!%'$9$+($1Q!!
*
,2@.$!V!
067+#.=*Z*[."3%*\%;%1* * >%"($%.]875'1*V"#'6**
\0'J3+2!/29&!
F]CN]h!TZ"#:G!
BCCkNBCCm! ! ! ! ]QkC]!
BCCmNBCCV! ! ! ! ]Qkki!
BCCgNBCCi! ! ! ! ]QkCD!
*
;)2+2!
:$>&+12'A!d&I$'! ! ! ]Q]h!
:$>&+12'A!P37)$'! ! ! ]QBB!
*
S$+A2!
:$>&+12'A!! ! ! ! ]Q]gC!
*
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
h!:$$K!4&'!$R2-%.$K!)((%Qcc+>$9H$1H7&6c(3-99cH!
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*
067+#.=*Z*[."3%*\%;%1* * >%"($%.]875'1*V"#'6!
d$9&()&!
['3-2'A!?'@2+!! ! ! ]QVC!
['3-2'A!#0'2.!! ! ! ]QiV!
:$>&+12'A!?'@2+! ! ! ]QkC!
:$>&+12'A!#0'2.! ! ! ]QVC!
!
=2.2I3!
:(2+12'1!]Nh!FVN]B!A$2'9G!! ! ]Qhm!!
/&'-9!]Nm!F]kN]h!A$2'9G! ! ]QiC!
!
X37$'32!
['3-2'A!['362($!:>)&&.9! !! ]QkC!!
['3-2'A![0@.3>!:>)&&.9! ! ]QVV!
*0+3&'!:$>!:>)H!*::!]Nk! !! ]QVC!
:$+3&'!:$>!:>)H!:::!]Nk! !! ]QmC!
*
#I2+12!
;'21$9!]Ni!FgN]B!A$2'9G!! ! ]QmV!!
/&'-9!]Nm!F]kN]h!A$2'9G! ! ]QBkk!
!
?72+12!
]CN]B!A$2'9! ! ! ! ]Q]BC!
]kN]g!A$2'9! ! ! ! ]QhC!
]iN]h!A$2'9! ! ! ! ]QkC!
!
e2-@32!
;'21$9!]Ni!FiN]k!A$2'9G!! ! ]QVi!!
;'21$9!hND!F]mN]V!A$2'9G! ! ]QkB!
;'21$9!]CN]B!F]gN]h!A$2'9G!! ! ]QB]!
!
e3-@2@I$!
;'21$9!]Ni!! FgN]B!A$2'9G!! ! ]QmV!!
/&'-9!]NB!! F]kN]m!A$2'9G! ! ]Qkk!
/&'-9!kNm!! F]VN]g!A$2'9G!! ! ]QkC!
/&'-9!VNg! !F]iN]h!A$2'9G! ! ]QBC!
!
8.$2'.AK!()$'$!2'$!.2'7$!1344$'$+>$9!3+!($2>)$'N%0%3.!'2(3&9!@A!>&0+('AK!29!I$..!29!I3()3+!()$!
>&0+('3$9H!,)$!)37)$'!.$6$.9!>&-%'&-39$!-2()$-2(3>9!$10>2(3&+!3+!2!+0-@$'!&4!I2A9K!%'3-2'3.A!
@$>209$!($2>)$'9!>2++&(!736$!3+1363102.!2(($+(3&+!(&!.$2'+$'9H!L+$!$44$>(!&4!()$!)37)$'!.$6$.9!39!
()2(!($2>)$'9!('A!(&!26&31!I&'J3+7!3+!()$9$!9>)&&.9K!40'()$'!$R2>$'@2(3+7!()$!9)&'(27$H!!
!
52(2!9$$-!(&!9077$9(!()2(!>$'(23+!>&0+('3$9!)26$!21$E02($!+0-@$'9!&4!-2()$-2(3>9!($2>)$'9!2(!
()$!9$>&+12'A!.$6$.K!90>)!29!e2-@32!F]QB]GK!:&0()!"4'3>2!F]QB]GY!;)2+2!F]QBBGK!2+1K!0+(3.!
'$>$+(.AK!e3-@2@I$!F]QBCGH!\0(!&443>32.!9(2(39(3>9!0902..A!%23+(!2+!&%(3-39(3>!%3>(0'$K!2>>&'13+7!(&!
=).&.&!$(!2.K!()2(!>&+>$2.9!()$!'$2.3(3$9!&4!($2>)$'!9)&'(27$9H!=&9(!"4'3>2+!>&0+('3$9K!4&'!

!B]



$R2-%.$K!09$!2!9A9($-!&4!>$+('2.3`$1!($2>)$'!1$%.&A-$+(K!3+!I)3>)!3(!39!>&--&+!4&'!2!9$>&+12'A!
9>)&&.!($2>)$'O9!>&+('2>(!(&!'$E03'$!1$%.&A-$+(!2+AI)$'$!3+!()$!>&0+('A!I)$'$!($2>)$'!9$'63>$9!
2'$!+$$1$1H!8$+('2.3`$1!1$%.&A-$+(!39!%'239$1!29!@$3+7!('2+9%2'$+(K!423'K!2+1!7$+$'2..A!4'$$!&4!
.&>2.!%'$990'$9H!P&I$6$'K!()$9$!9A9($-9!2.9&!($+1!(&!@$>&-$!@0'$20>'2(3>!2+1!0+'$9%&+936$K!
_$&%2'13`3+7!()$!E02.3(A!&4!$10>2(3&+H!!
!
Education level of secondary school teachers!
,)$*+&'-2.!$10>2(3&+2.!.$6$.!4&'!9$>&+12'A!-2()$-2(3>9!($2>)$'9!62'3$9!4'&-!>&0+('A!(&!>&0+('AK!
'2+73+7!4'&-!2!@2>)$.&'O9!&'!-29($'O9!1$7'$$!2(!()$!)37)!$+1!(&!62'3&09!>$'(343>2($9!2+1!13%.&-29!
3+!$10>2(3&+H!,)$!4&..&I3+7!.39(!39!3+13>2(36$!&4!()39!'2+7$Q!!
!

!! Republic of Benin: =2+A!9$>&+12'A!9>)&&.!($2>)$'9!3+!-2()$-2(3>9!)26$!2!@2>)$.&'O9!
1$7'$$K!&()$'9!1&!+&(Y!-2+A!)26$!9%$>32.!('23+3+7!3+!$10>2(3&+H! 

!! Botswana: \2>)$.&'O9!2+1!-29($'O9!1$7'$$9!2'$!>&--&+H 
!! Burkina Faso: /&'!()$!43'9(!4&0'!A$2'9K!2!(I&NA$2'!1$7'$$!4&..&I$1!@A!(I&!A$2'9!&4!
($2>)$'!('23+3+7Y!4&'!()$!9$+3&'!9$>&+12'A!.$6$.K!2!-29($'O9!3+!-2()9H 

!! Democratic Republic of the Congo: X&'-2..AK!2!.3>$+9$!24($'!436$!A$2'9!&4!%&9(N
9$>&+12'A!9>)&&.!('23+3+7H 

!! Côte d’Ivoire: "!-3+3-0-!39!()$!5Z?;!F53%.f-$!1OZ(01$9!?+36$'93(23'$9!
;U+U'2.$9GK!2I2'1$1!24($'!(I&!A$2'9!&4!0+36$'93(AH! 

!! Mauritius:!\2>)$.&'O9!2+1!-29($'O9!1$7'$$9!2'$!>&--&+H 
!! Nigeria: A @2>)$.&'O9!39!+&'-2.K!@0(!9&-$!9>)&&.9!2>>$%(!X8Z!FX2(3&+2.!8$'(343>2($!
3+!Z10>2(3&+G!($2>)$'9H 

!! Rwanda: "!@2>)$.&'O9!1$7'$$K!@0(!9&-$!)26$!&+.A!2!8$'(HZ1H!&'!2!53%HZ1H 
!! South Africa:!=2+A!1&!+&(!)26$!()$!+&'-2.!@2>)$.&'O9K!@0(!()$!7&6$'+-$+(!39!
2(($-%(3+7!(&!0%7'21$!($2>)$'9O!E02.343>2(3&+9!()'&07)!3+N9$'63>$!('23+3+7H! 

!! Tanzania: "!13%.&-2!39!()$!+&'-K!@0(!3+90443>3$+(H! 
!! Uganda: "!\:>cZ1!1$7'$$K!I3()!2!@2>)$.&'O9!3+>'$293+7.A!2+!2162+(27$H! 
!! Zimbabwe: =&9(!)26$!)$.1!2!>$'(343>2($!&'!13%.&-2!3+!$10>2(3&+K!I3()!2!\Z1!&'!\:>H!

!!
".()&07)!()$9$!90--2'3$9!736$!2+!3-%'$993&+!&4!9%$>343>3(A!2+1!0+34&'-3(AK!&443>32.!
'$E03'$-$+(9!2'$!+&(!2.I2A9!-$(!&'!>2''3$1!&0(!&+!()$!7'&0+1H!,)39!39!&4($+!10$!(&!3+)$'$+(!
@&((.$+$>J9!2+1!()$!3+>2%2>3(A!&4!7&6$'+-$+(9!(&!%'&631$!()$!+$>$992'A!('23+3+7!'$9&0'>$9H!!
!
<+!9&-$!>29$9K!9('3+7$+(!'$E03'$-$+(9!0+3+($+(3&+2..A!I&'9$+!()$!93(02(3&+H!,$2>)$'!9)&'(27$9!
-2A!@$!$.3-3+2($1!artificially!@A!2!%'&>$99!&4!a3+4$'3&'!90@9(3(0(3&+bQ!()2(!39K!90'%.09!($2>)$'9!F3+!
&()$'!90@_$>(9G!2+1!($-%&'2'A!($2>)$'9!2'$!29937+$1!(&!($2>)!-2()$-2(3>9K!$6$+!()&07)!()$A!2'$!
+&(!E02.343$1!(&!1&!9&H!\$>209$!&4!13927'$$-$+(9!&+!2%%'&%'32($!($2>)$'!E02.343>2(3&+9K!3(!39!+&(!
$29A!(&!E02+(34A!()$!40..!$44$>(9!&4!()39!@0'$20>'2(3>!9.$37)(N&4N)2+1H!\0(!3(!>$'(23+.A!>&+('3@0($9!(&!
%&&'!%$'4&'-2+>$!3+!-2()$-2(3>9!2+1!()$!63>3&09!>3'>.$!2..01$1!(&!$2'.3$'H!:0>)!%'2>(3>$9!1&!+&(!
2070'!I$..!4&'!$44&'(9!(&!1$6$.&%!2!-2()$-2(3>2..A!.3($'2($!9&>3$(AHD!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
D!,)$!'$%&'(!@A!=).&.&!$(!2.!&44$'9!90@9(2+(32.!$631$+>$!&4!3+4$'3&'!90@9(3(0(3&+H!<+!X37$'32K!4&'!$R2-%.$K!()$!53'$>(&'!;$+$'2.!
2+1!8)3$4!ZR$>0(36$!&4!()$!=2()$-2(3>9!<-%'&6$-$+(!['&_$>(!F=<[GK!['&4H!:2-!".$K!'$%&'($1!()2(!()$!%'&@.$-!&4!%&&'!
%$'4&'-2+>$!3+!-2()$-2(3>9!I29!2!'$90.(!&4!+&+NE02.343$1!($2>)$'9!($2>)3+7!-2()$-2(3>9H!<+!:&0()!"4'3>2K!2.()&07)!hVl!&4!
-2()$-2(3>9!($2>)$'9!3+!()$!9>)&&.9!3+!BCCV!I$'$!9231!(&!@$!E02.343$1K!&+.A!VCl!)21!9%$>32.3`$1!3+!-2()$-2(3>9H!:&0()!
"4'3>2O9!%&&'!%$'4&'-2+>$!2(!,<=::!BCCk!39!>&+939($+(!I3()!2!.2>J!&4!E02.343$1!($2>)$'9H!<+!e3-@2@I$K!9$>&+12'A!

!BB



!
Identifying and tracking gifted students  
,)$!%0'%&9$!&4!31$+(34A3+7!$R>$%(3&+2..A!734($1!-2()$-2(3>9!9(01$+(9!39!(&!$+90'$!()2(!
-2()$-2(3>2..A!734($1!.$2'+$'9!'$2>)!()$3'!-2R3-0-!%&($+(32.!(&!()$!@$+$43(!&4!()$3'!>&0+('3$9!29!
I$..!29!()$-9$.6$9H!?+4&'(0+2($.AK!2>>&'13+7!(&!5'H!\'$7-2+K!3+!90@N:2)2'2+!"4'3>2!()$'$!2'$!
4$I!9('0>(0'$1!9A9($-9!4&'!31$+(34A3+7!)37).A!734($1!-2()$-2(3>9!9(01$+(9!j!2%2'(!4'&-!()$!
('213(3&+2.!$R2-3+2(3&+9!4&'!7'213+7!%0'%&9$9!2+1!>&-%$(3(3&+9!90>)!29!()$!L.A-%3219!j!2+1!+&!
9A9($-9!4&'!('2>J3+7!()$-!&+>$!31$+(343$1H!:0>)!9A9($-9K!I$'$!()$A!2623.2@.$K!-37)(!-2J$!2!
9-2..!@0(!>&+>'$($!>&+('3@0(3&+!(&!()$!$>&+&-3>!1$6$.&%-$+(!&4!"4'3>2+!>&0+('3$9H!!
!
:%$>32.!9>)&&.9!4&'!734($1!9(01$+(9!2'$!+&(!>&--&+K!@0(!-&9(!90@N:2)2'2+!>&0+('3$9!)26$!%'362($!
9$>&+12'A!9>)&&.9!()2(!3+>.01$!-2+A!9(01$+(9!&4!$R>$..$+(!.&>2.!'$%0(2(3&+K!9&-$!&4!3+($'+2(3&+2.!
E02.3(AK!2+1!-2+A!&4!a3+N@$(I$$+b!.$6$.9H!">>&'13+7!(&!5'H!\'$7-2+K!()$!31$+(343>2(3&+!2+1!
('2>J3+7!&4!734($1!9(01$+(9!3+!()$9$!&'!&()$'!9>)&&.9!1&$9!+&(!2%%$2'!3+!$10>2(3&+!%&.3>3$9!&'!
9(2(39(3>9H!!
!
".()&07)!+&(!9('0>(0'$1!9%$>343>2..A!4&'!4&..&I3+7!-2()$-2(3>2..A!734($1!.$2'+$'9K!()$!&+.A!
2(($-%(9!2(!('2>J3+7!2'$!9$$+!3+!e2-@32K!e3-@2@I$K!2+1!=2.2I3!F9$$!@$.&IGH!<+!()$9$!>&0+('3$9K!
9(01$+(9!I)&!1&!$R>$%(3&+2..A!I$..!3+!-2()$-2(3>9!2'$!$+>&0'27$1!(&!2%%.A!4&'!\$3(!,'09(!
40+13+7!9&!()$A!>2+!40'()$'!()$3'!9(013$9!3+!Z+7.2+1K!<'$.2+1K!&'!:&0()!"4'3>2H!!
!
<(!2%%$2'9!()2(!()$!-&9(!>&--&+!-$()&1!&4!31$+(34A3+7!-2()$-2(3>2..A!734($1!.$2'+$'9!39!()'&07)!
()$3'!%2'(3>3%2(3&+!3+!-2()$-2(3>9!L.A-%3219H![2'(3>3%2(3&+!39!2.9&!>&+931$'$1!09$40.!3+!
%'&-&(3+7!%0@.3>!2I2'$+$99!&4!-2()$-2(3>9!2+1!$+>&0'273+7!-&'$!9(01$+(9!(&!(2J$!0%!()$!
90@_$>(H!,)$![2+!"4'3>2+!=2()$-2(3>9!L.A-%321!F["=LG!39!&'72+3`$1!@A!()$!"4'3>2+!
=2()$-2(3>2.!?+3&+!F"=?G!(&!$+>&0'27$!A&0()40.!(2.$+(!3+!-2()$-2(3>9!2+1!(&!$R>)2+7$!
3+4&'-2(3&+!&+!>0''3>0.2!2+1!($2>)3+7!-$()&19H!,)$9$!L.A-%3219!)26$!723+$1!3+($'+2(3&+2.!
'$>&7+3(3&+!2+1!90%%&'(!I3()!2!7'2+(!4'&-!()$!*&)+!,$-%.$(&+!/&0+12(3&+!(&!90%%&'(!()$![2+!
"4'3>2+!=2()$-2(3>2.!L.A-%321!:A-%&930-!&+!,'23+3+7!2+1!#$9$2'>)!F["=L:,"#!BCCiGK!()$!
[2+!"4'3>2+!=2()$-2(3>9!L.A-%321!F["=L!BCChGK!2+1!%2'(3>3%2(3&+!3+!()$!<+($'+2(3&+2.!
=2()$-2(3>9!L.A-%321!F<=LG!()$'$24($'H!
!
,)$!4&..&I3+7!90--2'3$9!736$!2+!3+13>2(3&+!&4!)&I!"4'3>2+!>&0+('3$9!2(($-%(!(&!31$+(34A!()$!
-&9(!-2()$-2(3>2..A!734($1!9(01$+(9H!
!
X&'()!"4'3>2!!
<+!Algeria 2+1!MoroccoK!9>'$$+3+7!4&'!(2.$+($1!%0%3.9!3+!-2()$-2(3>9!@$73+9!2(!27$!]VH!X2(3&+2.!
>&-%$(3(3&+9!2'$!&'72+3`$1!2+1!()$!@$9(!9(01$+(9!2'$!4&..&I$1K!('23+$1K!2+1!9$.$>($1!4&'!()$![2+!
"4'3>2+!=2()$-2(3>9!L.A-%3219!F["=LG!&'!<+($'+2(3&+2.!=2()$-2(3>9!L.A-%3219!F<=LGH!<+!
2113(3&+K!>&0+('3$9!)&.1!+2(3&+2.!>&-%$(3(36$!$R2-3+2(3&+9!2(!()$!@2>)$.&'!.$6$.!2+1!()$!I3++$'9!
2'$!2I2'1$1!ZR>$..$+>$!:>)&.2'9)3%9!(&!9(01A!2@'&21H!<+!TunisiaK!2(!()$!$+1!&4!@&()!%'3-2'A!2+1!
.&I$'!9$>&+12'A!9>)&&.9K!9(01$+(9!(2J$!I'3(($+!$R2-3+2(3&+9K!2+1!()$!@$9(!&4!()$-!7&!(&!2!-&'$!
2162+>$1!.$6$.H!!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
-2()$-2(3>9!$10>2(3&+!>2++&(!@$!$62.02($1!2(!%'$9$+(K!@0(!3+4$'3&'!90@9(3(0(3&+!39!>$'(23+.A!(2J3+7!%.2>$!3+!()$!>&0+('AO9!
9$>&+12'A!9>)&&.9K!$9%$>32..A!I3()!'$72'19!(&!-2()$-2(3>9!($2>)3+7H!

!Bk



Egypt )29!+&!L.A-%321!3+4'29('0>(0'$K!)29!+&(!%2'(3>3%2($1!3+!["=L!93+>$!]DD]K!2+1!)29!+&(!
(2J$+!%2'(!3+!()$!<=LH!/&'!()$!43'9(!(3-$K!Z7A%(!9$+(!2+!&@9$'6$'!(&!["=L!3+!BCChH!
!
8$+('2.!"4'3>2*
Cameroon )29!2!9('0>(0'$!93-3.2'!(&!()&9$!&4!X&'()!"4'3>2+!>&0+('3$9H!<(!(2J$9!%2'(!'$70.2'.A!3+!
["=L!2+1!()$!($2-!$2'+9!7&&1!9>&'$9K!@0(!82-$'&&+!1&$9!+&(!A$(!%2'(3>3%2($!3+!<=LH!
 
^$9(!"4'3>2!!
Benin )29!()$!92-$!9>'$$+3+7!3+4'29('0>(0'$!29!=&'&>>&!2+1!'$70.2'.A!%2'(3>3%2($9!3+!["=LK!3+!
I)3>)!3(!9>&'$9!9$>&+1!&+.A!(&!:&0()!"4'3>2H!"+!&@9$'6$'!4'&-!\$+3+!I29!2@.$!(&!2(($+1!()$!<=L!
3+!BCChK!90%%&'($1!@A!()$!*&)+!,$-%.$(&+!/&0+12(3&+H!\$+3+!I3..!>&-%$($!3+!()$!<=L!3+!BCCD!
3+!;$'-2+AH!!
!
\$+3+!2.9&!-2J$9!2+!$44&'(!(&!31$+(34A!(2.$+($1!I&-$+!3+!-2()$-2(3>9H!<(!)29!>'$2($1!2!=399!
=2()$-2(3>9!>&+($9(!4&'!$37)()N7'21$!9(01$+(9K!I)3>)!$R%2+19!3+!BCCh!I3()!2+!$R('2!3+3(32(36$!4&'!
]VNA$2'N&.1!73'.9!>2..$1!=399!=[8!F=2()$-2(3>9K![)A93>9K!8)$-39('AGH!,)$!23-!39!(&!31$+(34A!2+1!
-&(362($!A&0+7!73'.9!(&I2'1!9>3$+(343>!9(013$9H!
!
Burkina Faso %2'(3>3%2($9!3+!()$!["=L!2+1!)29!2!-&'$!&'72+3`$1!X2(3&+2.!=2()$-2(3>9!
L.A-%321!29!I$..H!,)$!@$9(!()'$$!9(01$+(9!3+!90>)!L.A-%3219!2'$!'$I2'1$1!10'3+7!2!%0@.3>!
>$'$-&+A!@A!()$!=3+39('A!&4!Z10>2(3&+!2+1!&44$'$1!2+!2I2'1!&'!9>)&.2'9)3%H!!
!
<+!Côte d’IvoireK!(2.$+($1!.$2'+$'9!2'$!1$($>($1!632!()$!["=L!2+1!&()$'!>&-%$(3(3&+9K!13'$>($1!(&!
()$!['$%2'2(&'A!8.299$9!&4!=&'&>>&K!2+1!-2A!90@9$E0$+(.A!2%%.A!4&'!$+('A!3+(&!/'2+>$O9 ;'2+1$9!
Z>&.$9H!,)$!43+2.!9>'$$+3+7!&4!(2.$+(!39!1&+$!3+!()$!62'3&09!-29($'O9!%'&7'2-9!3+!-2()$-2(3>9K!()$!
@$9(!9(01$+(9!'$>$363+7!9>)&.2'9)3%9!(&!9(01A!3+!/'2+>$K!()$!?:"K!&'!82+212H!!
!
Nigeria %'$9$+(.A!)29!+&!9>'$$+3+7!9A9($-!()2(!(2'7$(9!734($1!-2()$-2(3>9!9(01$+(9H!<(!1&$9!)26$!
7$+$'2.!%$'4&'-2+>$!9>'$$+3+7!3+!()$!4&'-!&4!3(9!>&..$7$!$+('2+>$!$R2-3+2(3&+H!P37)!%$'4&'-$'9!
0902..A!43+1!()$3'!I2A!3+(&!:0.$_2!">21$-AK!I)$'$!>&-%$(3(3&+!39!6$'A!9(344H!,)$'$!39!+&!
9>'$$+3+7!4&'!$+('2+>$!3+(&!%'362($!9$>&+12'A!9>)&&.9H!!
!
X37$'32O9!+$I.A!4&'-$1!X2(3&+2.!=2()$-2(3>2.!8$+('$!FX=8GK!)&I$6$'K!)29!%0(!3+(&!%.2>$!
-2+A!%'&_$>(9!23-$1!2(!@&()!9(3-0.2(3+7!$+()09329-!2+1!31$+(34A3+7!A&0+7!(2.$+(!3+!()$!
-2()$-2(3>2.!9>3$+>$9H!L+$!39!()$!=2()$-2(3>9!<-%'&6$-$+(!['&_$>(!F=<[GK!I)3>)!&'72+3`$9!
+2(3&+2.!L.A-%321!2>(363(3$9!2+1!&()$'!>&-%$(3(3&+9H!
!
Senegal )29!()$!92-$!9>'$$+3+7!3+4'29('0>(0'$!29!\$+3+H!!
!
:&0()$'+!"4'3>2!
Malawi )29!+&!4&'-2.!9>'$$+3+7!9A9($-9K!@0(!9>)&&.9!)26$!62'3&09!2>(363(3$9!4&'!()&9$!I)&!2'$!
734($1!3+!-2()$-2(3>9K!90>)!29!-2()$-2(3>9!>.0@9H!!
 
<+!()$!9&0()$'+!'$73&+K!South Africa 39!0+3E0$!3+!()$!93`$!&4!3(9!-2()$-2(3>2.!$+($'%'39$H!,2.$+($1!
.$2'+$'9!2'$!2>(36$.A!9&07)(!4'&-!2+!$2'.A!27$!()'&07)!9$6$'2.!-$>)2+39-9H!,)$!5$%2'(-$+(!&4!
:>3$+>$!2+1!,$>)+&.&7AK!4&'!$R2-%.$K!)29!2!+2(3&+2.!%.2+!4&'!:>3$+>$K!,$>)+&.&7AK!Z+73+$$'3+7!
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2+1!=2()$-2(3>9!F:,Z=GK!%2'(!&4!I)3>)!39!2!-2+12($!(&!&'72+3`$!+2(3&+2.!L.A-%3219K!
-2()$-2(3>9!>&-%$(3(3&+9!2+1!-2()$-2(3>9!>2-%9H!:&0()!"4'3>2+9!)26$!0902..A!@'&07)(!()$!(&%!
($2-!(&!()$!["=LK!@0(!()$!>&0+('A!)29!+&(!42'$1!I$..!2(!()$!<=LH!">>&'13+7!(&!['&4H!:3@2+12K!
()$'$!39!+&!9A9($-!(&!$+>&0'27$!2+1!1$6$.&%!-2()$-2(3>2.!(2.$+(!@$A&+1!()$!L.A-%3219H!
 
Swaziland!@$72+!(&!%2'(3>3%2($!3+!["=L!9$6$'2.!A$2'9!27&H!
!
".()&07)!Zambia )29!+&(!(2J$+!%2'(!3+!()$!["=LK!3(!)29!3(9!&I+!+2(3&+2.!L.A-%3219!2+1!()$!
e2-@32!"99&>32(3&+!&4!=2()$-2(3>9!Z10>2(3&+!Fe"=ZG!+2(3&+2.!-2()$-2(3>9!E03`H!,)$9$!
9>'$$+3+7!(&&.9!2'$!09$1!-23+.A!4&'!2162+>3+7!(&!()$!+$R(!7'21$!2+1!4&'!$+('A!3+(&!9%$>32.!
>&0'9$9H!!
!
Zimbabwe )29!09$1!62'3&09!4&'-9!&4!9>'$$+3+7!(&!31$+(34A!$R>$%(3&+2..A!734($1!-2()$-2(3>9!
.$2'+$'9K!90>)!29!2!+2(3&+2.!$R2-3+2(3&+!2(!()$!$+1!&4!%'3-2'A!9>)&&.H!=&9(!'$%0(2@.$!9$>&+12'A!
@&2'13+7!9>)&&.9!$+'&..!.$2'+$'9!&+!()$!9('$+7()!&4!()$3'!'$90.(9K!9$((3+7!()$3'!&I+!$+('2+>$!($9(9!3+!
-2()$-2(3>9H!!
!
Z29(!"4'3>2!
Kenya!)29!+&(!(2J$+!%2'(!3+!()$!["=L!93+>$!]DD]!2+1!)29!+&(!A$(!$+($'$1!()$!<=LH!L()$'!Z29(!
"4'3>2+!>&0+('3$9!)26$!A$(!(&!$+($'!L.A-%3219H!!
*
Rwanda )29!2!9>'$$+3+7!9A9($-!9%$>343>2..A!(2'7$(3+7!-2()$-2(3>2..A!734($1!.$2'+$'9H!,)$!
>&0+('A!90%%&'(9!9>3$+(343>!9>)&&.9!I3()!-2()$-2(3>9N%)A93>9!&'!@3&.&7AN>)$-39('A!29!-2_&'!
90@_$>(9!4&'!()$!9>3$+(343>2..A!734($1H!"(!()$!$+1!&4!)37)!9>)&&.!()&9$!I3()!)37)!-2'J9!3+!
-2()$-2(3>9!2'$!9%&+9&'$1!4&'!)37)$'!$10>2(3&+!3+!($>)+&.&7A!2+1!9>3$+>$K!9&-$(3-$9!3+!:&0()!
"4'3>2K!"-$'3>2K!&'!Z0'&%$H!
*
<+!Tanzania ()$!>&0+('AO9!-2()$-2(3>9!299&>32(3&+!2++02..A!>&+10>(9!2!>&+($9(!()2(!39!09$40.!3+!
9(3-0.2(3+7!-2()$-2(3>9!I3()3+!()$!>&0+('AH!5$9%3($!()$!3+>$+(36$9!&4!2+!2I2'1!>$'(343>2($!2+1!
9&-$(3-$9!>29)K!['&4H!8)2'.$9!'$%&'($1K!()39!$44&'(!1&$9!+&(!.$21!(&!%.2>$-$+(!&4!)37).A!734($1!
9(01$+(9!3+!9%$>32.!2>>$.$'2($1!9>)&&.9H!!
!
#$7'$((2@.AK!6$'A!4$I!>&0+('3$9!(2J$!%2'(!3+!()$!=2()$-2(3>9!L.A-%321H!L+!26$'27$!2@&0(!9$6$+!
"4'3>2+!>&0+('3$9!&0(!&4!VB!(2J$!%2'(!3+!()$!["=L!$6$'A!A$2'H!
!
Educational career opportunities for gifted students  
/$I!)2'1!12(2!2'$!2623.2@.$!&+!>2'$$'!&%%&'(0+3(3$9!3+!$10>2(3&+!4&'!-2()$-2(3>2..A!734($1!
9(01$+(9!3+!90@N:2)2'2+!"4'3>2H!"9!()$!$R2-%.$9!@$.&I!3+13>2($K!2>21$-3>!_&@9!2'$!&4($+!.&I!3+!
%'$9(37$!2+1!%2AK!9&!()2(!-&9(!9(01$+(9!I3()!-2()$-2(3>2.!2%(3(01$!.$26$!()$!43$.1!4&'!-&'$!
'$I2'13+7!&%%&'(0+3(3$9!3+!($.$>&--0+3>2(3&+9K!-3+3+7K!@2+J3+7K!3+4&'-2(3&+!2+1!
>&--0+3>2(3&+9!($>)+&.&73$9K!2+1!&()$'!3+109('3$9H!
!
"-&+7!()$!/'2+>&%)&+$!>&0+('3$9K!)37).A!734($1!-2()$-2(3>9!.$2'+$'9!3+!Tunisia!%'$4$'!(&!9(01A!
3+!9>)&&.9!()2(!%'$%2'$!()$-!(&!@$>&-$!$+73+$$'9!'2()$'!()2+!-2()$-2(3>32+9K!2+1!-2+A!&4!()$-!
>2+!1&!()39!3+!/'2+>$!&'!;$'-2+AH!!
!
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<+!8$+('2.!"4'3>2!F$H7HK!()$!Democratic Republic of the CongoGK!()$!0902.!>2'$$'!%2()!4&'!)37).A!
734($1!-2()$-2(3>9!9(01$+(9!39!2!($2>)3+7!%&9(K!I)3>)!-2A!+&(!%'&631$!2!632@.$!3+>&-$H!!
!
<+!Z29(!"4'3>2K!9%$>343>2..A!3+!UgandaK!()$!-&9(!734($1!-2()$-2(3>9!9(01$+(9!$+1!0%!3+!()$!-&9(!
%'$9(373&09!9$>&+12'A!9>)&&.9K!4'&-!I)3>)!()$A!0902..A!$+($'!7&6$'+-$+(!0+36$'93(3$9!0+1$'!
7&6$'+-$+(!9%&+9&'9)3%H!<+!KenyaK!()$!-&9(!734($1!-2()$-2(3>9!9(01$+(9!>)&&9$!$+73+$$'3+7K!
>&-%0($'!9>3$+>$!2+1!>&--$'>$!29!90@_$>(9!&4!43'9(!%'3&'3(A!2(!0+36$'93(A!2+1!&+.A!_&3+!
-2()$-2(3>9!29!2!9$>&+1!>)&3>$H!,)39!93(02(3&+!)29!>)2+7$1!9.37)(.A!3+!'$>$+(!A$2'9!I)$+!
3+('&10>(3&+!&4!2>(02'32.!9>3$+>$!3+>'$29$1!$+'&..-$+(!&4!734($1!-2()$-2(3>9!9(01$+(9!3+!
1$%2'(-$+(9!&4!-2()$-2(3>9H!
!
<+!^$9(!"4'3>2K!&%%&'(0+3(3$9!62'A!I3()!()$!9&>3&N$>&+&-3>!@2>J7'&0+1!&4!()$!9(01$+(H!<+!
Nigeria 4&'!$R2-%.$K!34!2!>)3.1!39!)37).A!734($1!3+!-2()$-2(3>9!2+1!()$!%2'$+(9!>2++&(!244&'1!4$$9K!
()$!>)3.1!-2A!+&(!2(($+1!9>)&&.!2(!2..H!"!734($1!9(01$+(!I)&9$!%2'$+(9!2'$!I$2.()A!-2A!$+1!0%!2(!
82-@'317$!?+36$'93(A!&'!2+&()$'!(&%N4.37)(!0+36$'93(AH!!
!
<+!:&0()$'+!"4'3>2K!()$!2>21$-3>!>2'$$'!%2()!4&'!-2()$-2(3>2..A!734($1!.$2'+$'9!39!>.$2'$'!2+1!
-&'$!&%$+H!<+!Lesotho, 4&'!$R2-%.$K!-2()$-2(3>2..A!734($1!9(01$+(9!&4($+!>)&&9$!(&!%0'90$!2!\:>!
3+!-2()$-2(3>9K!>)$-39('AK!%)A93>9K!9(2(39(3>9K!@3&.&7AK!($>)+&.&7AK!>&+9('0>(3&+K!&'!3+4&'-2(3&+!
($>)+&.&7AH!!
!
<+!Malawi, ()$!@$9(!9(01$+(9!-2A!$R%$>(!F.3-3($1G!9>)&.2'9)3%9!(&!$+'&..!3+!()$!0+36$'93(3$9!4&'!
40'()$'!9(013$9H!:&-$!)&%$!4&'!9>)&.2'9)3%9!(&!9(01A!3+!()$!?+3($1!S3+71&-H!W$'A!4$I!734($1!
-2()$-2(3>9!9(01$+(9!$+1!0%!%'$-2(0'$.A!3+!3+109('AH!!
!
<+!South AfricaK!-2()$-2(3>2..A!734($1!.$2'+$'9!)26$!-2+A!2>21$-3>!>2'$$'!&%%&'(0+3(3$9K!
3+>.013+7!-2_&'9!3+!>&-%0($'!9>3$+>$K!-2()$-2(3>2.!9>3$+>$9K!$%31$-3&.&73>2.!-&1$.3+7K!2%%.3$1!
-2()$-2(3>9K!-2'3+$!%&%0.2(3&+!1A+2-3>9K!-2()$-2(3>9!&4!43+2+>$K!2+1!$+73+$$'3+7K!2-&+7!
&()$'9H!!
!
<+!Zambia ()&9$!I)&!%$'4&'-!$R>$%(3&+2..A!I$..!3+!-2()$-2(3>9!2(!0+36$'93(A!.$6$.!2'$!('23+$1!29!
:(244!5$6$.&%-$+(!/$..&I9!2+1!-2A!@$!9%&+9&'$1!4&'!%&9(7'2102($!1$7'$$9!I3()3+!&'!&0(931$!()$!
>&0+('AK!1$%$+13+7!&+!2623.2@3.3(A!&4!9>)&.2'9)3%9H!,)$+!()$A!2'$!$-%.&A$1!29!0+36$'93(A!9(244!
-$-@$'9!I)$+!2!62>2+>A!$R39(9!&'!2(!2!'$9$2'>)!>$+($'H!!
!
<+!Zimbabwe, -2()$-2(3>2..A!734($1!9(01$+(9!2(!()$!9$>&+12'A!.$6$.!('213(3&+2..A!1&!+&(!7&!&+!4&'!
2!\:>!3+!-2()$-2(3>9!2(!0+36$'93(AK!%'$4$''3+7!2!%2()!(&!2!>2'$$'!()2(!39!-&'$!'$I2'13+7!
43+2+>32..AH!!
!
<+!9$$J3+7!2162+>$1!$10>2(3&+2.!&%%&'(0+3(3$9K!"4'3>2+!9(01$+(9!($+1!(&!@$!3+4.0$+>$1!@A!()$3'!
.&>2(3&+Q!!
!

!! X&'()!"4'3>2+!9(01$+(9!%'$4$'!Z0'&%$2+!0+36$'93(3$9H!
!! ^$9(!"4'3>2+9!%'$4$'!$3()$'!Z0'&%$2+!&'!"-$'3>2+!0+36$'93(3$9K!2+1!9&-$(3-$9!#09932+!
0+36$'93(3$9H*

!! 8$+('2.!"4'3>2+!9(01$+(9!%'$4$'!Z0'&%$2+!&'!"-$'3>2+!0+36$'93(3$9H!
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!! Z29(!"4'3>2+!9(01$+(9!%'$4$'!"-$'3>2+K!Z0'&%$2+K!&'!#09932+!0+36$'93(3$9H!
!! :&0()$'+!"4'3>2+!9(01$+(9!%'$4$'!"-$'3>2+!0+36$'93(3$9H!

!
82'$$'!&%%&'(0+3(3$9!@$A&+1!()$!$10>2(3&+2.!2'$+2!
\$A&+1!($2>)3+7!3+!9$>&+12'A!9>)&&.!&'!0+36$'93(AK!>2'$$'!&%%&'(0+3(3$9!4&'!-2()$-2(3>32+9!
@'&21$+!>&+931$'2@.A!2+1!@$>&-$!-&'$!.0>'2(36$H!<4!%'$9$+(!0+1$'9(2+13+7!39!>&''$>(K!()$!1$-2+1!
4&'!-2()$-2(3>32+9!I3..!7'&I!$6$+!7'$2($'!3+!()$!40(0'$!29!()$!63(2.!'&.$!&4!-2()$-2(3>9!3+!
-0.(3139>3%.3+2'A!'$9$2'>)K!-&1$.3+7K!2+1!%&I$'3+7!()$!$>&+&-A!@$>&-$9!$6$'!-&'$!$631$+(H!
!
"9!I3()!$10>2(3&+2.!>2'$$'!&%%&'(0+3(3$9K!()$'$!2'$!4$I!12(2!&+!()$!>&--$'>32.!&'!9%$>32.3`$1!
>2'$$'!&%%&'(0+3(3$9!4&'!-2()$-2(3>32+9!3+!"4'3>2H!:$6$'2.!'$9$2'>)$'9!2'$!1&3+7!.2@&'N-2'J$(!
9(013$9!2+1!)&09$)&.1!90'6$A9K!2+1!-2A!9&&+!$R('2>(!9&-$!>&+>.093&+9!4'&-!()&9$H!\0(!2.'$21A!
()$!2+$>1&(2.!$631$+>$K!9&-$!&4!I)3>)!39!90--2'3`$1!@$.&IK!736$9!2!>&+939($+(!%3>(0'$Q!@$>209$!
&4!.&I!0+36$'93(A!@017$(9K!()$!9$+3&'3(A!9A9($-!2(!-&9(!1$%2'(-$+(9K!2+1!.&I!%0@.3>!3-27$!&4!
-2()$-2(3>9!29!2!>2'$$'K!()$!-&9(!(2.$+($1!-2()$-2(3>9!9(01$+(9!&6$'I)$.-3+7.A!9$$J!
+&+2>21$-3>!&%%&'(0+3(3$9!&+>$!()$A!>&-%.$($!()$3'!9(013$9H!,)$9$!3+>.01$!@2+J3+7K!$+73+$$'3+7K!
9(2(39(3>9K!-3+3+7K!($.$>&--0+3>2(3&+9K!2+1!<8,N'$.2($1!3+109('3$9H!
!
:%$>343>!>&0+('3$9!4'&-!I)3>)!&0'!%2'(3>3%2+(9!1'$I!$R2-%.$9Q!
!
<+!Zambia, -2()$-2(3>2..A!734($1!9(01$+(9!43+1!>&--$'>32.!>2'$$'!&%%&'(0+3(3$9!29!$+73+$$'9K!
2>>&0+(2+(9K!27'3>0.(0'2.!&443>$'9K!7$&.&739(9K!6$($'3+2'A!1&>(&'9K!-$13>2.!1&>(&'9K!>)$-39(9K!
%)A93>39(9K!@3&.&739(9K!-2()$-2(3>32+9K!9(2(39(3>32+9K!$>&+&-39(9K!@2+J$'9K!>&-%0($'!%'&7'2--$'9K!
($2>)$'9!2+1!-$>)2+3>9H!!
 
<+!Lesotho!()$!>&--$'>32.!&%%&'(0+3(3$9!&%$+!4&'!()$!-2()$-2(3>2..A!734($1!3+>.01$!>2'$$'9!3+!
$+73+$$'3+7K!43+2+>$c2>>&0+(3+7K!9(2(39(3>9!2+1!3+4&'-2(3&+!($>)+&.&7AH!
!
<+!Malawi ()$!>&--$'>32.!&'!9%$>32.3`$1!>2'$$'!&%%&'(0+3(3$9!426&'$1!@A!734($1!-2()$-2(3>9!
9(01$+(9!3+>.01$!>&-%0($'!9>3$+>$9K!$+73+$$'3+7K!>&--$'>$K!2>>&0+(3+7!2+1!@2+J3+7H!!
 
<+!Zimbabwe!()$!>&--$'>32.!&'!9%$>32.3`$1!>2'$$'!&%%&'(0+3(3$9!4&'!)37).A!734($1!-2()$-2(3>9!
9(01$+(9!39!>0''$+(.A!6$'A!.3-3($1H!"(!%'$9$+(K!-&9(!-2()$-2(3>2..A!734($1!9(01$+(9!@$>&-$!%2'(!
&4!()$!5329%&'2H!
!
<+!Nigeria, )37).A!734($1!-2()$-2(3>9!7'2102($9!)26$!2!7&&1!>)2+>$!&4!$-%.&A-$+(!3+!()$!
%'362($!9$>(&'H!,)39!39!('0$!%2'(.A!@$>209$!43'-9!2'$!2@.$!(&!)3'$!&+!()$!@2939!&4!-$'3(K!I)$'$29!
0+36$'93(A!)3'3+7!39!0902..A!'$9('3>($1!@A!9$+3&'3(A!'0.$9H!!
!
<+!()$!Democratic Republic of the Congo, 4$I!>&-%2+3$9!)3'$!-2()$-2(3>9!7'2102($9K!.2'7$.A!
@$>209$!()$!2%%.3>2(3&+!&4!E02+(3(2(36$!2>(363(3$9!3+!()$!_&@9!-2'J$(!39!+&(!I$..!1$6$.&%$1H!!
!
Conclusion 
:$6$'2.!('$+19!2'$!9$$+!3+!()$!$10>2(3&+!&4!-2()$-2(3>2..A!734($1!9(01$+(9!3+!"4'3>2+!>&0+('3$9H!
/'&-!()$!3+4&'-2(3&+!&4!&0'!21639&'9K!&+$!39!()2(!9&-$!21!)&>!$44&'(9!2'$!-21$!(&!31$+(34A!
9(01$+(9!I3()!$R>$%(3&+2.!-2()$-2(3>2.!(2.$+(K!@0(!little is done to track and support themH!"+!
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$R2-%.$!39!&'72+3`2(3&+!&4!-2()$-2(3>9!L.A-%3219!@A!-2+A!>&0+('3$9!2+1!%2'(3>3%2(3&+!3+!()$!
[2+!"4'3>2+!=2()$-2(3>9!L.A-%3219!F["=LGH!".()&07)!L.A-%3219!0+1&0@($1.A!'239$!()$!
%'&43.$!&4!-2()$-2(3>9!2-&+7!9(01$+(9!2+1!%'&631$9!62.02@.$!.$2'+3+7!$R%$'3$+>$9K!()&9$!I)&!
)26$!90>>$$1$1!3+!()$9$!>&-%$(3(3&+9!-09(!9(3..!'$(0'+!24($'I2'1!(&!$10>2(3&+2.!$+63'&+-$+(9!()2(!
-2A!@$!42'!.$99!>)2..$+73+7!&'!'$I2'13+7H!!
!
,)$!L.A-%3219!>$'(23+.A!%'&631$!2!%&93(36$!9(3-0.09!4&'!%2'(3>3%2+(9K!@0(!()$A!-2A!)26$!&+.A!
-2'73+2.!$44$>(9!&+!+2(3&+2.!$10>2(3&+2.!9A9($-9H!\&()!()$!($2>)$'!>&'%9!2+1!9(01$+(!%&%0.2(3&+9!
2'$!42'!(&&!9-2..K!736$+!7'&99!$+'&..-$+(!'2(3&9!&4!.$99!()2+!VCl!3+!9$>&+12'A!9>)&&.9!4&'!2..!
>&0+('3$9!90'6$A$1!$R>$%(!:&0()!"4'3>2!2+1!:I2`3.2+1H!\$>209$!$10>2(3&+2.!9A9($-9!-09(!
%'&10>$!()$!.2@&'!4&'>$9!&4!(&-&''&I!@A!3+9%3'3+7!()$!9(01$+(!@&1A!&4!(&12AK!3(!39!139)$2'($+3+7!
(&!+&($!()2(!()$!@$9(!9(01$+(9!3+!-2()$-2(3>9!2%%$2'!(&!(2J$!0%!($2>)3+7!29!2!.29(!'$9&'(H!"9!2!
'$90.(K!()$!+$R(!7$+$'2(3&+!&4!-2()$-2(3>9!($2>)$'9!I3..!@$!1'2I+!4'&-!9(01$+(9!I)&!)26$!1&+$!
%&&'.A!3+!()$3'!90@_$>(H!!
!
">>&'13+7!(&!=).&.&!$(!2.K!()$!90>>$99!&4!()$!:&0()!"4'3>2+!($2-!2(!()$!["=L!1$9$'6$9!9%$>32.!
-$+(3&+H!^)3.$!3(9!7&&1!%$'4&'-2+>$!-2A!'$4.$>(!()$!>&0+('AO9!$44&'(9!(&!1$6$.&%!-2()$-2(3>9!
$10>2(3&+K!&()$'!3+13>2(&'9!%&3+(!(&!@'&21$'!>)2..$+7$9H!/&'!$R2-%.$K!:&0()!"4'3>2!%$'4&'-$1!
%&&'.A!3+!()$!-&9(!'$>$+(!,<=::!:(01AK!I3()!2!4$I!6$'A!)37)!9>&'$9!-&'$!()2+!&449$(!@A!2!
%'$%&+1$'2+>$!&4!6$'A!.&I!9>&'$9H!/0'()$'!9(01A!&4!()$!%$'4&'-2+>$9!@A!$RN'2>32.!1$%2'(-$+(9!
'$6$2.$1!()$!)2'9)!>&+9$E0$+>$9!&4!2%2'()$31!'0.$Q!,)&9$!I)&!%$'4&'-$1!$R('$-$.A!I$..!I$'$!
4'&-!()$!%'$63&09.A!2162+(27$1!9>)&&.9!j!()$!92-$!4$I!9>)&&.9!()2(!2'$!2>(36$.A!3+6&.6$1!3+!()$!
["=LH!
!
,-.'("^)*M%"S+%))%)*"+3*<#.%+2#$)*'+*!"#$%&"#'()*"#*#$%*>%.#'".=*\%;%1 
!
"9!9077$9($1!3+!()$!%'$63&09!9$>(3&+K!()$'$!2'$!-2+A!>209$9!&4!I$2J+$99!3+!"4'3>2+!-2()$-2(3>9K!
@0(!0+1$'.A3+7!()$-!39!()$!9>2'>3(A!&4!9J3..$1!($2>)$'9!2+1!%'&4$99&'9!2(!2..!.$6$.9H!['&4H!,&0'U!
9077$9(9!()2(!()$!%'&@.$-!@$73+9!aI3()!()$!3+3(32.!4&'-2(3&+!2+1!>&+(3+0$9!I3()!()$!('23+3+7!&4!
E02.343$1!-2()$-2(3>32+9!3+!90443>3$+(!+0-@$'9!(&!2990'$!()$!4&'-2(3&+!&4!2!@29$!&4!A&0+7!
%$&%.$Hb!,)39!9>2'>3(A!39!@.2-$1!%2'(.A!&+!%&&'!'$-0+$'2(3&+!2+1!I&'J3+7!>&+13(3&+9!4&'!
($2>)$'9K!9(01$+(9O!J+&I.$17$!&4!()$9$!>&+13(3&+9K!2+1!()$!7$+$'2..A!.&I!&%3+3&+!2-&+7!()$!
%0@.3>!&4!-2()$-2(3>9!29!2!>2'$$'H!
!
The student experience 
[&&'!3+4'29('0>(0'$!
,)&9$!4$I!9(01$+(9!I)&!2''36$!2(!()$!0+36$'93(A!29%3'3+7!(&!2!>2'$$'!3+!-2()$-2(3>9!43+1!120+(3+7!
2+1!%$'62936$!%'&@.$-9H!,)$9$!@$73+!I3()!()$!.$2'+3+7!9%2>$!29!()$A!%09)!3+(&!>.299'&&-9!
&'373+2..A!@03.(!(&!)&.1!kC!&'!mC!9(01$+(9H!,&12A!9$6$'2.!)0+1'$1!9(01$+(9!93(!3+!()2(!92-$!'&&-K!
_2--$1!$.@&I!(&!$.@&IK!@2.2+>3+7!&+!I3+1&I!93..9K!&'!9(2+13+7!2.&+7!I2..9H!=2+A!9J3%!>.299$9!
$+(3'$.A!I)$+!()$A!>2++&(!723+!$+('AH!Z6$+!()&9$!I)&!2''36$!$2'.A!$+&07)!(&!43+1!2!9$2(!43+1!3(!
13443>0.(!(&!(2J$!+&($9K!29J!E0$9(3&+9K!&'!43+1!(0(&'32.9!&'!()$939!90%$'6393&+H!!
!
<+4'29('0>(0'$!%'&@.$-9!$R($+1!@$A&+1!()$!>.299'&&-9H!=&9(!@03.13+79!2'$!&.1K!12(3+7!4'&-!()$!
>&.&+32.!$'2!&4!VC!&'!-&'$!A$2'9!27&H!/$I!)26$!21$E02($!$.$>('3>2.!I3'3+7K!.$(!2.&+$!()$!3+($'+$(!
2>>$99!()2(!39!(2J$+!4&'!7'2+($1!3+!-&1$'+!0+36$'93(3$9H!:(01$+(9!9$.1&-!)26$!2>>$99!(&!($R(@&&J9!

!Bh



&'!_&0'+2.9K!2+1!.3@'2'3$9!@03.(!1$>21$9!27&!(&!)&.1!9$6$'2.!()&092+1!9(01$+(9!2'$!+&I!$R%$>($1!(&!
9$'6$!BCKCCCH!,)$!4$I!40+>(3&+2.!%0@.3>!>&-%0($'9!2'$!J$%(!3+!(3+A!.2@9K!I)$'$!9(01$+(9!-09(!
9)2'$K!%$$'!&6$'!9)&0.1$'9!&'!I23(!()$3'!(0'+Y!4$I!9(01$+(9!>2+!244&'1!()$3'!&I+H!<+21$E02($!
@2+1I31()!)3+1$'9!3+($'+$(!09$!2+1!1&I+.&213+7!$6$+!I)$+!&+$!90>>$$19!3+!7&3+7!&+!.3+$H!!
!
L0(12($1!($2>)3+7!-$()&19!
,)$-$9!&4!'$9$2'>)!&4($+!4&>09!$R>.0936$.A!&+!('213(3&+2.!@'2+>)$9!&4!%0'$!-2()$-2(3>9!90>)!29!
2.7$@'2K!7$&-$('A!2+1!2+2.A939H!/'2+>&%)&+$!>&0'9$9K!2>>&'13+7!(&!['&4H!#&AK!&44$'!%&&'!
70312+>$!3+!%'&@2@3.3(A!2+1!9(2(39(3>9K!2+1K!2119!['&4H!,&0'UK!3+!2%%.3$1!-2()$-2(3>9H!^'3($9!['&4H!
:3@2+12K!a,)$'$!2'$!+&!-&1$'+!2%%.3$1!-2()$-2(3>9!2+1!3+109('32.!-2()$-2(3>9H!<+9(3(0(3&+9!2'$!
I&'J3+7!I3()!&0(12($1!>0''3>0.2K!+&(!3+($7'2(36$!2+1!-0.(3139>3%.3+2'A!(&%3>9!(&!3+($'$9(!
-2()$-2(3>9!9(01$+(9H!W$'A!4$I!.$>(0'$9!)26$!(A%$9$(!.$>(0'$!+&($9!10$!(&!.3-3($1!>&-%0($'9!2+1!
9&4(I2'$H!,$2>)3+7!-$()&1&.&7A!r39s!+&+N%2'(3>3%2(&'AtHb!
!
<+!0+36$'93(3$9!I3()!7&&1!3+($'+$(!2>>$99K!)&I$6$'K!&%%&'(0+3(3$9!>2+!$R%2+1!E03>J.AH!
=2()$-2(3>32+9!2'$!2@.$!(&!43+1!>0''$+(!%2%$'9!%&9($1!&+!62'3&09!93($9K!2+1!&.1$'!%2%$'9!>2+!@$!
'$21!&+!90>)!93($9!29!*:,L#H!=2+A!_&0'+2.9!2+1!I$@93($9K!90>)!29!:>3$+>$53'$>(K!>2+!@$!
2>>$99$1!&+.3+$!4'$$!&'!4&'!2!+&-3+2.!>)2'7$K!2+1!&()$'!93($9K!90>)!29!^3J3%$132K!>&+(23+!
+0-$'&09!-2()$-2(3>2.!1$43+3(3&+9K!()$&'$-!9(2($-$+(9K!2+1!2'(3>.$9H!">>&'13+7!(&!['&4H!
\2+A272K!a,)$!>&-@3+2(3&+!&4!()$9$!&+.3+$!'$9&0'>$9!>2+!736$!2!9$'3&09!-2()$-2(3>32+!3+!2!
1$6$.&%3+7!>&0+('A!2>>$99!6$'A!'2%31.A!(&!-&9(!&4!-2()$-2(3>2.!.3($'2(0'$!)$c9)$!+$$19!4&'!
)39c)$'!'$9$2'>)H!F,)39!I29!+&(!()$!>29$!($+!A$2'9!27&vGb!
!
,$2>)3+7!1&$9!+&(!-2%!I$..!I3()!9(01$+(9O!>2'$$'!+$$19!
:$.1&-!39!()$!0+36$'93(A!>0''3>0.0-!3+!9A+>!I3()!>2'$$'!'$2.3(3$9H!['&4H!=0739)2!+&($9!()2(!
>0''3>0.2!&4($+!3+>.01$!+&!>2'$$'!70312+>$!4&'!()$!9(01$+(K!I)&!93-%.A!43+39)$9!29!2!a-2()!
-2_&'Hb!?+36$'93(3$9!2+1!9&-$(3-$9!I)&.$!>&0+('3$9!($+1!(&!$-%)293`$!$3()$'!%0'$!-2()$-2(3>9!
&'!2%%.3$1!-2()$-2(3>9K!@0(!9$.1&-!@&()H!"+!$-%)2939!&+!%0'$!-2()$-2(3>9!1&$9!)26$!
2162+(27$9K!90>)!29!%'$%2'3+7!9(01$+(9!4&'!1$$%$'!0+1$'9(2+13+7!2+1!4&'!2!62'3$(A!&4!2%%.3>2(3&+9Q!
a%0'$b!(&12A!-2A!%'&6$!(&!@$!a%'2>(3>2.b!(&-&''&IH!=&'$!3-%&'(2+(.AK!%0'$!'$9$2'>)!1$6$.&%9!2!
'37&'!&4!()3+J3+7!2+1!299$99-$+(H!P&I$6$'K!29!3+!-&9(!/'2+>&%)&+$!>&0+('3$9K!2+!&6$'$-%)2939!
&+!%0'$!-2()$-2(3>9!-2A!-2%!%&&'.A!I3()!9(01$+(9O!>2'$$'!+$$19H!L+$O9!>2'$$'!6393&+!39!0902..A!
.3-3($1!(&!0+36$'93(A!($2>)3+7K!I)3>)!2(('2>(9!&+.A!2!4$I!2+1K!29!['&4H!#&A!%&3+(9!&0(K!.$219!(&!2!
)37)!1'&%N&0(!'2($H!!
!
:('&+7!$-%)2939!&+!2%%.3$1!-2()$-2(3>9!@'3+79!()$!&%%&93($!93(02(3&+K!I)$'$!9(01$+(9!-2A!@$!
I$..!%'$%2'$1!(&!2%%.A!()$3'!9J3..9!3+!7&6$'+-$+(K!3+109('AK!&'!-0.(3139>3%.3+2'A!I&'JK!@0(!.2>J3+7!
3+!9('$+7()!3+!%0'$!-2()$-2(3>9H!"!+$7.$>(!&4!@293>!2%%'&2>)$9!-2A!.$26$!9(01$+(9!I3()&0(!()$!
()$&'$(3>2.!(&&.9!I3()!I)3>)!(&!0+1$'9(2+1!()$3'!90@_$>(!3+!1$%()H!!
 
The faculty experience 
ZR>$9936$!($2>)3+7!.&219!244$>(!42>0.(A!29!I$..!29!9(01$+(9H!^)3.$!9(01$+(9!'$>$36$!(&&!.3((.$!
2(($+(3&+K!-&9(!42>0.(A!)26$!(&&!.3((.$!(3-$K!+&!3+>$+(36$9!(&!%0'90$!'$9$2'>)K!2+1!3+21$E02($!
92.2'3$9H!/2>0.(A!9$.1&-!)26$!($2>)3+7!29939(2+(9!(&!.$99$+!()$!.&21H!,)$A!$R%$'3$+>$!()$!102.!
4'09('2(3&+!&4!+&(!@$3+7!2@.$!(&!1&!()$3'!@$9(!4&'!()$-9$.6$9!&'!4&'!()$3'!9(01$+(9H!,)$3'!3+9(3(0(3&+9!

!BD



.2>J!'$9&0'>$9!(&!>&''$>(!()$9$!9)&'(>&-3+79K!9&!()2(!-2+A!9(244!2'$!0+2@.$!(&!2(($+1!%'&4$993&+2.!
>&+4$'$+>$9!2+1!()$'$4&'$!)26$!9.37)(!$R%&90'$!(&!()$!%$&%.$!2+1!31$29!&4!()$3'!43$.1H!
!
"(!2!-&'$!%'2>(3>2.!.$6$.K!.$>(0'$'9!2'$!%&&'.A!%231!>&-%2'$1!I3()!()$3'!>&0+($'%2'(9!3+!
7&6$'+-$+(!2+1!()$!%'362($!9$>(&'K!I)3.$!9(3..!42>3+7!)37)!>&9(9!&4!.363+7H!<+!\$+3+K!4&'!$R2-%.$K!2!
>&0+('A!&4!9-2..!93`$!@0(!)37)!-2()$-2(3>2.!2>)3$6$-$+(K!()$!92.2'A!4&'!2!40..!%'&4$99&'!39!2@&0(!
?:p]CCC!%$'!-&+()H]C!L()$'!>&0+('3$9K!90>)!29!S$+A2K!:$+$72.K!2+1!\$+3+K!)26$!'239$1!42>0.(A!
92.2'3$9!'$>$+(.AK!7363+7!)&%$!()2(!()39!%2'(3>0.2'!9&0'>$!&4!9('$99!-2A!$29$H!
!
L+$!>&+9$E0$+>$!&4!()$!%&&'!($2>)3+7!>&+13(3&+9!3+!()$9$!>&0+('3$9!39!()2(!()$!3+9(3(0(3&+9!2'$!
0+2@.$!(&!43..!42>0.(A!9.&(9H!"9!&+$!$R2-%.$K!=2J$'$'$!?+36$'93(A!'$>$+(.A!)21!4&0'!%&93(3&+9!
62>2+(!4&'![)5!)&.1$'9!3+!-2()$-2(3>9!I)3>)!)21!@$$+!216$'(39$1!4&'!2!A$2'!I3()&0(!1'2I3+7!
2+A!2%%.3>2(3&+9H!<+!8f($!1O<6&3'$K!2>>&'13+7!(&!['&4H!5$9E03()K!%'&4$99&'9!2'$!2.9&!%3+>)$1!@A!
)&093+7!>&9(9H!=&'(727$!'2($9!3+!90--$'!BCCh!I$'$!2'&0+1!]ilK!I)3.$!3+($'$9(!%231!&+!9263+79!
I29!k!(&!mlH!!
!
L+$!0+4&'(0+2($!@0(!>&--&+!'$90.(!39!2!9$+9$!&4!%$993-39-!2+1!'$937+2(3&+H!"9!['&4H!\2+A272!
+&($9K!-2+A!.$>(0'$'9!)26$!'$>$36$1!-29($'O9!2+1![)5!1$7'$$9!I3()!6$'A!)37)!-2'J9!4'&-!7&&1!
Z0'&%$2+!2+1!"-$'3>2+!0+36$'93(3$9H!\0(!I)$+!()$A!'$(0'+!)&-$K!()$!.2>J!&4!>2'$$'!90%%&'(!92%9!
()$3'!$+()09329-!2+1!$+$'7AH!,)$3'!3+($'$9(!3+!'$9$2'>)!$62%&'2($9!29!()$A!9$((.$!3+(&!
90%%.$-$+(3+7!()$3'!.&I!>&-%$+92(3&+!I3()!%2'(N(3-$!_&@9K!2>>$%(3+7!()$!+$72(36$!3+>$+(36$!&4!
20(&-2(3>!%'&-&(3&+!4&'!A$2'9!&4!9$'63>$H!
!
"+&()$'!'$90.(!&4!()$!()3+!42>0.(A!'2+J9!39!%'&4$993&+2.!39&.2(3&+H!=&9(!42>0.(A!2+1!7'2102($!
9(01$+(9!)26$!&+.A!2!4$I!&'!+&!>&..$270$9!3+!()$3'!43$.1!&4!9%$>32.(A!2(!()$3'!&I+!0+36$'93(A!&'!
+$2'@AK!2+1!4$I!>2+!244&'1!(&!('26$.!(&!%'&4$993&+2.!$6$+(9!(&!-$$(!&()$'9H!8.299$9!4&'!
-2()$-2(3>9!-2_&'9!2'$!9-2..!FVN]C!9(01$+(9G!>&-%2'$1!(&!()$!'$E03'$1!$+('AN.$6$.!>.299$9!FBCCN
mCC!9(01$+(9GH!['&4H!5$9E03()!+&($9!()2(!)39!<+9(3(0(!1$!#$>)$'>)$9!=2()U-2(3E0$9!3+!"@31_2+K!
8f($!1O<6&3'$K!1$9%3($!()$!)37)!E02.3(A!&4!'$9$2'>)$'9K!%$'4&'-9!%&&'.A!@$>209$!&4!3(9!a.2>J!&4!
21$E02($!7&6$'+-$+(!43+2+>3+7!2+1!()$!9-2..!+0-@$'!&4!'$9$2'>)$'9!I)&9$!9%$>32.(3$9!2'$!
3+>'$293+7.A!'$-&($!4'&-!&+$!2+&()$'Hb!<+!9&-$!>&0+('3$9!.2+7027$!1344$'$+>$9!@'3+7!2@&0(!
2113(3&+2.!39&.2(3&+K!29!@$(I$$+!/'2+>&%)&+$!2+1!"+7.&%)&+$!>&0+('3$9K!2+1!I3()3+!-0.(3N
.2+7027$!>&0+('3$9!90>)!29!82-$'&&+!F/'$+>)NZ+7.39)G!2+1!,2+`2+32!FZ+7.39)N:I2)3.3GH!
!
,$2>)3+7!1&$9!+&(!-2%!I$..!I3()!"4'3>2+!+$$19!
*09(!29!($2>)3+7!1&$9!+&(!-2%!I$..!I3()!9(01$+(9O!>2'$$'!+$$19K!3(!1&$9!+&(!-2%!I$..!I3()!()$!
+$$19!&4!"4'3>2+!>&0+('3$9H!,)$!('213(3&+2.!-2()$-2(3>9!>0''3>0.2!&4!-2+A!%'&7'2-9!1&$9!+&(!
&44$'!()$!2%%.3$1!2+1!-0.(3139>3%.3+2'A!&%(3&+9!()2(!I&0.1!%&3+(!()$-!3+!()$!13'$>(3&+!&4!
($>)+&.&7AN3+($+936$!>2'$$'9H!Z6$+!()&07)!E02+(3(2(36$!9J3..9!2'$!9&07)(!@A!@093+$99$9!2+1!
3+109('3$9!I&'.1NI31$K!()$!3+109('32.!@29$!39!I$2J!3+!-&9(!"4'3>2+!>&0+('3$9!2+1!0+%'$%2'$1!(&!
-2J$!09$!&4!-&1$'+!-2()$-2(3>2.!9J3..9H!!
*
*

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
]C!\A!>&+('29(K!()$!-$132+!-&+().A!92.2'A!3+!:&0()!"4'3>2!4&'!2!0+36$'93(A!%'&4$99&'!I3()!BCu!A$2'9O!$R%$'3$+>$!39!
2@&0(!pkCCCH!<+!()$!?H:HK!()$!-$132+!2++02.!92.2'A!4&'!2!40..!%'&4$99&'!&4!-2()$-2(3>9!2(!2!%0@.3>!0+36$'93(A!I29!
p]]BKkmC!FNotices of the AMSK!=2'>)!BCChGH!

!kC



d&I!3-27$!&4!-2()$-2(3>9!2+1!3+90443>3$+(!%0@.3>!90%%&'(!!
W3'(02..A!2..!&4!&0'!21639&'9!'$%&'(!()2(!()$!43$.1!&4!-2()$-2(3>9!9044$'9!4'&-!2!.&I!%0@.3>!3-27$!
()'&07)&0(!90@N:2)2'2+!"4'3>2H!8&--&+K!-39(2J$+!63$I9!2'$!()2(!-2()$-2(3>9!39!4&'!&+.A!2!4$I!
9$.$>(!9(01$+(9K!&'!&+.A!4&'!-2.$!9(01$+(9H!=2+A!9(01$+(9!)26$!13443>0.(A!9$$3+7!()$!62.0$!&4!
-2()$-2(3>9!3+!'$2.!.34$!2+1!>&+9$E0$+(.A!)26$!2!.&I!&%3+3&+!&4!-2()$-2(3>9!29!2!>2'$$'H!"9!
['&4H!8)2'.$9!+&($9K!%&&'!$2'.A!%'$%2'2(3&+!.$26$9!9$>&+12'A!9(01$+(9!I3()!2!%&&'!0+1$'9(2+13+7!
&4!-2()$-2(3>9!2+1!2!7$+$'2.!26$'93&+!(&!()$!90@_$>(H!"+1!['&4H!:3@2+12!I'3($9!()2(!2!1$7'$$!3+!
-2()$-2(3>9!39!'$72'1$1!@A!-2+A!%2'$+(9!2+1!9(01$+(9!29!2!.0R0'A!()$A!>2++&(!244&'1H!<+!['&4H!
,&0'UO9!63$IK!()$!+$72(36$!%0@.3>!2((3(01$!(&I2'1!-2()$-2(3>9!39!2>>&-%2+3$1!@A!4$I!%&.3>3$9!
()2(!-37)(!>&0+($'2>(!3(H!!
*
<6&%*T%"#7.%)*6-*<#.%+2#$*
!
"4'3>2+!>&0+('3$9K!.3J$!$6$'A!>&0+('AK!)26$!(2.$+($1!9(01$+(9!I3()!()$!%&($+(32.!(&!90>>$$1!3+!
-2()$-2(3>9H!P&I$6$'K!3+!()$!42>$!&4!()$!13443>0.(3$9!1$9>'3@$1!2@&6$K!()&9$!4$I!9(01$+(9!I)&!
90>>$$1!3+!7'2102(3+7!I3()!2!-2()$-2(3>9!-2_&'!4'&-!2!7&&1!0+36$'93(A!-09(!1&!9&!I3()!6$'A!
.3((.$!90%%&'(H!:&-$!&4!()39!90%%&'(!39!2(('3@0(2@.$!(&!9$6$'2.!4$2(0'$9!&4!()$!-2()$-2(3>2.!
$+($'%'39$!()2(!723+!.3((.$!%0@.3>!'$>&7+3(3&+H!X&+$()$.$99K!()$A!%'&-&($!2>(363(3$9!$99$+(32.!(&!
-&1$'+!-2()$-2(3>2.!9>)&.2'9)3%Q!>&..2@&'2(3&+K!$R%&90'$!(&!%&($+(32.!-$+(&'9!2+1!%2'(+$'9K!2+1!
$R%&90'$!(&!2..3$1!9%$>32.(3$9!()2(!-37)(!+&(!@$!2623.2@.$!2(!&+$O9!&I+!0+36$'93(AH!,)$9$!(&&.9!
)$.%!1$6$.&%!2+1!90%%&'(!(2.$+(!3+!-2+A!I2A9K!2+1!4&'-!()$!@2939!4&'!()$!0+1$'.A3+7!&%(3-39-!&4!
&0'!21639&'9H!,)$A!2'$Q!
!

!! #$9$2'>)!2+1!$10>2(3&+!>$+($'9Q!,)$'$!2'$!-2+A!632@.$!>$+($'9!&+!()$!>&+(3+$+(K!62'3&09!
3+!93`$!2+1!9('0>(0'$K!@0(!4&>093+7!()$!$+$'73$9!&4!'$9$2'>)!2+1!$10>2(3&+!3+!2!93+7.$!
.&>2(3&+H!

!! #$73&+2.!+$(I&'J9Q!"4'3>2!)29!2!'$.2(36$.A!.&+7!2+1!$+>&0'273+7!('213(3&+!&4!093+7!
2>21$-3>!+$(I&'J9!(&!-0.(3%.A!()$!2@3.3(3$9!&4!93+7.$!3+9(3(0(3&+9!2+1!$R($+1!()$!a'$2>)b!
2+1!$R%&90'$!&4!9(01$+(9!2+1!42>0.(AH!^)3.$!()$9$!+$(I&'J9!62'A!3+!93`$!2+1!
$44$>(36$+$99K!()$A!@'3+7!2!%&($+(32..A!%&I$'40.!9&.0(3&+!(&!()$!%'&@.$-!&4!%'&4$993&+2.!
39&.2(3&+!2(!'$.2(36$.A!.3((.$!>&9(H!

!! L0(931$!%2'(+$'9)3%9!2+1!90%%&'(Q!/&'!-2+A!A$2'9K!1&+&'!&'72+3`2(3&+9!@29$1!&0(931$!
"4'3>2K!3+>.013+7!()$!<+($'+2(3&+2.!8$+($'!4&'!,)$&'$(3>2.![)A93>9!F<8,[G!3+!<(2.AK!()$!
<+($'+2(3&+2.!:>3$+>$!['&7'2-!F<:[G!3+!:I$1$+K!2+1!()$!X&'I$732+!['&7'2-!4&'!
5$6$.&%-$+(K!#$9$2'>)K!2+1!Z10>2(3&+!FX?/?G!)26$!&44$'$1!2!-3R!&4!9>)&.2'9)3%9K!
4$..&I9)3%9K!$R>)2+7$!%'&7'2-9K!2+1!-&1$9(!3+9('0-$+(2(3&+!7'2+(9!(&!%'&-&($!
-2()$-2(3>9!2+1!()$!&()$'!9>3$+>$9H!['&7'2-9!3+>.01$!92+1I3>)!$R>)2+7$9K!'$73&+2.!
1&>(&'2.!%'&7'2-9K!2+1!:&0()N:&0()!>&&%$'2(3&+H!

!
Research and education centers of excellence 
,)$!632@.$!'$9$2'>)!>$+($'9!$9(2@.39)$1!3+!-2+A!>&0+('3$9!2'$!&+$!9A-%(&-!&4!9('$+7()!3+!
"4'3>2+!-2()$-2(3>9H!=&9(!&4!()$9$!>$+($'9!)26$!&0('$2>)!%'&7'2-9K!9&-$!&4!()$-!937+343>2+(K!
I)3.$!-23+(23+3+7!2!9('&+7!93+7.$!@29$H!,)$!4&..&I3+7!>&0+('3$9!2'$!J+&I+!(&!&0'!21639&'9!29!
)263+7!&+$!&'!-&'$!90>)!>$+($'9Q!".7$'32K!\$+3+K!\&(9I2+2K!\0'J3+2!/29&K!82-$'&&+K!8f($!
1O<6&3'$K!=2.3K!=&'&>>&K!X37$'32K!:$+$72.K!:&0()!"4'3>2K!:I2`3.2+1K!,2+`2+32K!2+1!,0+3932H!
!

!k]



:&-$!"4'3>2+!>$+($'9!2'$!1&3+7!I&'.1N>.299!'$9$2'>)K!2+1!&()$'9!)26$!()$!%&($+(32.!(&!1&!9&H!L0'!
21639&'9!27'$$1!()2(!3(!39!-&'$!>&9(N$44$>(36$!(&!&%(3-3`$!$R39(3+7!>$+($'9!()2+!(&!@03.1!2113(3&+2.!
&+$9H!:&-$!$R39(3+7!>$+($'9!2'$!A&0+7!&+$9K!90>)!29!()$!X2(3&+2.!=2()$-2(3>9!8$+($'!+$2'!
"@0_2K!X37$'32Y!()$!"4'3>2+!<+9(3(0($!4&'!=2()$-2(3>2.!:>3$+>$9!F"<=:GK!+$2'!82%$!,&I+K!:&0()!
"4'3>2Y!()$!<+($'+2(3&+2.!8)23'!3+!=2()$-2(3>2.![)A93>9!F<8[="G!3+!8&(&+&0K!\$+3+Y!2+1!()$!
:&0()$'+!"4'3>2!['&7'2-!3+!=2()$-2(3>2.!=&1$.3+7!3+!52'!$9!:2.22-K!,2+`2+32H!L()$'9K!90>)!29!
()$!<+9(3(0(!1$!=2()U-2(3E0$9!$(!:>3$+>$9![)A93E0$9!F<=:[G!3+![&'(&NX&6&K!\$+3+K!2+1!()$!
<+($'+2(3&+2.!8$+($'!4&'!,)$&'$(3>2.![)A93>9!F<8,[G!3+!,'3$9($K!<(2.AK!)26$!@$$+!90%%&'(3+7!
7'2102($!9(01$+(9!2+1!42>0.(A!4&'!9$6$'2.!1$>21$9H!,)$!<8,[!39!0+0902.!3+!@&()!@'3+73+7!-2+A!
"4'3>2+9!(&!3(9!-23+!>2-%09!3+!<(2.A!2+1!90%%&'(3+7!+0-$'&09!3+3(32(36$9!2>'&99!"4'3>2!()'&07)!
3(9!L443>$!&4!ZR($'+2.!">(363(3$9!FLZ"GH!L+$!>&+>$'+!&4!()$!LZ"!39!(&!43..!()$!a72%b!.$4(!4&'!
4&'-$'!>&.&+3$9!&4!()$!?SK!+&(2@.A!3+!Z29($'+!2+1!:&0()$'+!"4'3>2K!I)3>)!2'$!+&(!29!2>(36$.A!
90%%&'($1!@A!()$!4&'-$'!>&.&+32.!%&I$'!29!()$!/'2+>&%)&+$!>&0+('3$9H!
!
:&!937+343>2+(!)26$!@$$+!()$!2>(363(3$9!&4!()$9$!>$+($'9!(&!()$!-2()$-2(3>2.!$+($'%'39$!()2(!&0'!
21639&'9!9077$9($1!()$!>'$2(3&+!&4!2113(3&+2.!>$+($'9!&4!()'$$!@293>!(A%$9Q!
!

!! Stand-alone African centerQ!:0>)!2!>$+($'K!I&0.1!@$!90%%&'($1!@A!-$-@$'!>&0+('3$9!2+1!
62'3&09!1&+&'9K!-&1$.$1!24($'!?XZ:8LO9!<8,[!3+!<(2.AH!<(!-37)(!&44$'!9>)&.2'9)3%9K!
4$..&I9)3%9K!2+1!&+N93($!%'&7'2-9!4&'!-2()$-2(3>32+9K!29!I$..!29!2!I$..N$E03%%$1!.3@'2'AK!
>&-%0(3+7!42>3.3(3$9K!$443>3$+(!9(244K!2+1!1$-&>'2(3>!%'&>$10'$9!4&'!1$($'-3+3+7!%'&7'2-9H!
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!
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!
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"4'3>2K!('23+3+7!-29($'O9!2+1![)5!9(01$+(9!2+1!9%$>32.3`3+7!3+!#3$-2++32+!7$&-$('AK!
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!
\$+3+!)29!2!+$I!>$+($'!>2..$1!()$!<+($'+2(3&+2.!8)23'!3+!=2()$-2(3>2.![)A93>9!F<8[="GK!3+!
8&(&+&0K!I)3>)!2.9&!1&$9!I&'J!&4!)37)!E02.3(AH!L+$!>)2..$+7$!4&'!()$9$!(I&!>$+($'9!39!(&!26&31!
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7'$2($'!&6$'2..!9('$+7()!4&'!()$!>&0+('AO9!-2()$-2(3>9H!!
!
:$+$72.!
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=2--21&0!:2+72'$GK!I3()!2!9-2..!7'&0%!1&3+7!1344$'$+(32.!7$&-$('AH!,)$!?+36$'93(A!&4!:23+(N
d&039!)29!7'&0%9!9%$>32.3`3+7!3+!%2'(32.!1344$'$+(32.!$E02(3&+9!2+1!2%%.3$1!-2()$-2(3>9!
F-&1$.3+7GH!!
!
82-$'&&+!
82-$'&&+!)29!2!9('&+7!'$9$2'>)!>$+($'!2(!()$!?+36$'93(A!&4!T2&0+1UK!I3()!I&'J!@$3+7!1&+$!3+!
)2'-&+3>!2+2.A939K!2'&0+1!()$!($2-!&4!['&4H!5H!\$J&..UY!3+!7$&-$('Ac(&%&.&7A!2'&0+1!['&4H!
\3(_&+7!X1&-@&.Y!3+!7$+$'2.!'$.2(363(AK!2'&0+1!['&4H!X&0(>)$70$-$Y!2+1!9&-$!1344$'$+(32.!
7$&-$('AK!I3()!['&4H!^&024&!S2-72H!
!
8f($!1O<6&3'$!!
<+!8f($!1O<6&3'$K!()$'$!2'$!9('&+7!($2-9!3+!2.7$@'2!FI3()!['&4H!52&012!:2+72'$G!2+1!)2'-&+3>!
2+2.A939K!I3()!['&4H!:2.3&0!,&0'U!2+1!)39!9(01$+(9H!
!
:$6$'2.!&4!()$9$!/'2+>&%)&+$!>$+($'9K!>&+931$'$1!(&!@$!$9%$>32..A!9('&+7K!)26$!@$$+!1$937+2($1!
a"443.32($1!8$+($'9b!@A!()$!L443>$!&4!ZR($'+2.!"4423'9!FLZ"G!&4!()$!<8,[H!,)$9$!2'$Q!
!

!!<=:[K!\$+3+!F[&'(&!X&6&GQ!%0'$!-2()$-2(3>9!
!!<8=["K!\$+3+!F8&(&+&0GQ!2%%.3$1!-2()$-2(3>9!
!!"@31_2+K!8f($!1O<6&3'$Q!%0'$!-2()$-2(3>9!
!!^",:!F^$9(!"4'3>2+!,'23+3+7!:>)&&.9GK!:$+$72.!F:23+(!d&039GQ!%0'$!-2()$-2(3>9!

!
X37$'32!
,)$!%'3+>3%.$!@$)3+1!()$!"4'3>2+!?+36$'93(A!&4!:>3$+>$!2+1!,$>)+&.&7A!F"?:,GK!@$3+7!9$(!0%!3+!
"@0_2!@A!()$!X$.9&+!=2+1$.2!<+9(3(0(3&+!2+1!()$!^&'.1!\2+J!<+9(3(0($K!39!(&!$9(2@.39)!I&'.1N
>.299!>$+($'9!&4!$R>$..$+>$!3+!9>3$+>$!2+1!($>)+&.&7A!3+!"4'3>2H!,)$!&'373+2.!&@_$>(36$!I29!(&!
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2+1!($>)+&.&7A!I3()!$+('$%'$+$0'32.!9J3..9!3+!@03.13+7!909(23+2@.$!J+&I.$17$N@29$1!$>&+&-3$9!3+!
"4'3>2H!,)$!"?:,!>&--$+>$1!2>(363(3$9!3+!*0+$!BCChK!&44$'3+7!7'2102($!%'&7'2-9!3+Q!!
!

!! "%%.3$1!-2()$-2(3>9!2+1!>&-%0($'!9>3$+>$!
!! =2($'32.9!9>3$+>$!
!! [$('&.$0-!$+73+$$'3+7!

!
"%%'&R3-2($.A!VC!7'2102($!9(01$+(9!)26$!$+'&..$1K!2@&0(!)2.4!&4!()$-!3+!2%%.3$1!-2()$-2(3>9!
2+1!>&-%0($'!9>3$+>$H!['&7'2-9!2'$!%.2++$1!4&'!-3+$'2.9K!I2($'!2+1!$+63'&+-$+(2.!$+73+$$'3+7K!
%&I$'!$+73+$$'3+7K!2+1!@3&($>)+&.&7AK!2.()&07)!1344$'$+>$9!&4!6393&+!2+1!9('2($7A!)26$!9.&I$1!
()$!>$+($'O9!1$6$.&%-$+(H!/&'!()$!(3-$!@$3+7K!2>>&'13+7!(&!['&4H!;0-$.K!()$!>$+($'!'$-23+9!2!
4.$17.3+7!$+($'%'39$!I3()!2-@3(3&09!&@_$>(36$9H!!
!
:&0()!"4'3>2!
,)$!"4'3>2+!<+9(3(0($!4&'!=2()$-2(3>2.!:>3$+>$9!F"<=:GK!@29$1!+$2'!82%$!,&I+K!:&0()!"4'3>2K!
&44$'9!2!+3+$N-&+()!%&9(7'2102($!13%.&-2!3+!()$!-2()$-2(3>2.!9>3$+>$9H!,)$!>0''3>0.0-!3+>.01$9!
%'3-2'3.A!2%%.3$1!-2()$-2(3>9K!-0.(3139>3%.3+2'A!-2()N9>3$+>$!(&%3>9K!2+1!&()$'!-2()$-2(3>9N
'$.2($1!43$.19Y!%0'$!-2()$-2(3>9K!29!&+.A!&+$!&4!($+!(&%3>!2'$29!&44$'$1K!39!+&(!2!4&>09K!2+1![)59!
2'$!+&(!&44$'$1H!<(9!I$@93($!F)((%QccIIIH23-9H2>H`2cG!9(2($9!()2(!()$!7&2.9!&4!"<=:!2'$!a(&!
%'&-&($!-2()$-2(3>9!2+1!9>3$+>$!3+!"4'3>2K!(&!'$>'03(!2+1!('23+!(2.$+($1!9(01$+(9!2+1!($2>)$'9K!
2+1!(&!@03.1!>2%2>3(A!4&'!"4'3>2+!3+3(32(36$9!3+!$10>2(3&+K!'$9$2'>)K!2+1!($>)+&.&7AHb!!
!
,)$!3+9(3(0($!90%%&'(9!1$9$'63+7!9(01$+(9!4'&-!2..!&6$'!()$!>&+(3+$+(!()'&07)!@0'92'3$9H!d$>(0'$'9!
2'$!1'2I+!4'&-!()$!'$73&+!2+1!2@'&21H!L+!7'2102(3&+K!9&-$!9(01$+(9!'$739($'!4&'!
7'2102($c%&9(7'2102($!1$7'$$9!I3()!:&0()!"4'3>2+!&'!&6$'9$29!0+36$'93(3$9H!">>&'13+7!(&!['&4H!
\2+2932JK!"<=:!39!I$..!'$72'1$1!2+1!)29!>&+931$'2@.$!%&($+(32.H!80''$+(.AK!"<=:!39!'$>'03(3+7!
9(244!2+1!%&9(1&>9!4'&-!-2+A!>&0+('3$9!(&!3(9!+$I!'$9$2'>)!I3+7K!I)3>)!&44$'9!43'9(N>.299!
42>3.3(3$9H!
!
e3-@2@I$!
L+$!9('&+7!-&1$.!39!()$!:&0()$'+!"4'3>2+![&9(7'2102($!,'23+3+7!['&7'2-!3+!=2()$-2(3>2.!
=&1$.3+7K!$9(2@.39)$1!3+!]DDg!2(!()$!?+36$'93(A!&4!e3-@2@I$!I3()!90%%&'(!4'&-!()$!?+36$'93(A!
&4!L9.&!2+1!X?/?K!()$!X&'I$732+!['&7'2-!4&'!5$6$.&%-$+(K!#$9$2'>)!2+1!Z10>2(3&+H!<(9!(I&N
A$2'!=:>!>&0'9$!%'&631$1!('23+3+7!3+!2162+>$1!-2()$-2(3>2.!($>)+3E0$9!2+1!()$3'!2%%.3>2(3&+9!(&!
$%31$-3&.&7AK!3+109('AK!$>&+&-3>9K!2+1!43+2+>$H!\$>209$!()$!%'&7'2-!)21!()$!4.$R3@3.3(A!(&!2..&I!
%&&.3+7!&4!'$9&0'>$9K!()$!X?/?!9>)&.2'9)3%!40+1!>&0.1!@$!09$1!(&!90%%&'(!('26$.!4&'!9(244!(&!
($2>)!2(!()$!?+36$'93(A!&4!e3-@2@I$K!(&!2..&I!9(01$+(9!(&!9(01A!2(!()$!?+36$'93(A!&4!e3-@2@I$K!
2+1!(&!90%%&'(!9(01$+(!('26$.!(&!%'&4$993&+2.!>&+4$'$+>$9H!\A!()$!$+1!&4!()$!40+13+7!>A>.$!3+!
BCCgK!2@&0(!]CC!=:>!2+1!BC![)5!9(01$+(9!)21!7'2102($1K!-&9(!&4!()$-!2@9&'@$1!3+(&!2>21$-3>!
2+1!3+109('32.!_&@9!3+!()$!'$73&+H!!
!
L+$!13'$>(!'$90.(!&4!()39!+$(I&'J!I29!(&!3+>'$29$!()$!+0-@$'!&4!%2%$'9!%0@.39)$1!10'3+7!()$!
%$'3&1!]DDh!(&!BCCg!3+!:&0()$'+!"4'3>2H!"!937+343>2+(!+0-@$'!&4!()$!%0@.3>2(3&+9!3+!:&0()!"4'3>2!
2'$!%0@.39)$1!@A!4&'-$'!X?/?!9(01$+(9!I)&!2'$!+&I!%'&4$99&'9!3+!:&0()!"4'3>2H!">>&'13+7!(&!
['&4H!:)&+)3I2K!()$!-&1$.3+7!%'&7'2-!2.9&!131!-0>)!(&!3-%'&6$!>&&%$'2(3&+!2-&+7!
-2()$-2(3>32+9!&4!()$!'$73&+!2+1!(&!$9(2@.39)!.3+J9!I3()!3+109('AH!!

!km
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!
Z29(!"4'3>2!
,)$!:&0()$'+!"4'3>2!['&7'2-!3+!=2()$-2(3>2.!=&1$.3+7!39!2!+$I!%'&7'2-K!@29$1!2(!()$!
?+36$'93(A!&4!52'!$9!:2.22-H!<(!39!()$!13'$>(!1$9>$+12+(!&4!()$!90>>$9940.!+$(I&'J!1$9>'3@$1!
2@&6$!0+1$'!e3-@2@I$H!L%$'2(3&+9!@$72+!3+!"0709(!BCChK!I3()!90%%&'(!4'&-!XL#"5H!<+3(32..AK!
3(!)29!2>>$%($1!9(01$+(9!4'&-!,2+`2+32!2+1!&()$'!>&0+('3$9K!2+1!3(9!9-2..![)5!9(244!I3..!@$!
90%%.$-$+($1!@A!6393(3+7!.$>(0'$'9H!<(!)29!$R($+936$!90%%&'(!3+!()$!'$73&+!4'&-!()$!-2+A!2>(36$!
7'2102($9!&4!()$!e3-@2@I$N@29$1!X?/?!%'&7'2-K!I)&9$!$R%$'3$+>$!2+1!%2'(3>3%2(3&+!4&'-!2+!
3+62.02@.$!'$9&0'>$!4&'!()$!+$I!+$(I&'JH!
!
".9&!3+!Z29(!"4'3>2K!2!8$+($'!4&'!\3&-2()$-2(3>9!2+1!=&1$.3+7!I29!%'&%&9$1!3+!BCCVK!@A!['&4H!
=0739)2K!(&!a9%$2')$21!()$!1$6$.&%-$+(!&4!2%%.3$1!-2()$-2(3>9!'$9$2'>)!29!2!>$+($'!4&'!
3+($'+2(3&+2.!2>(363(3$9Hb!<(!I&0.1!2.9&!$+1$26&'!(&!31$+(34A!2+1!)$.%!$R>$%(3&+2..A!@'37)(!9(01$+(9!
2+1!3+('&10>$!()$-!(&!2%%.3$1!-2()$-2(3>9H!,)39!>$+($'!)29!+&(!A$(!@$$+!40+1$1H!
 
Regional networks!
['&4H!Z.!,&-!&@9$'6$9!()2(!-2+A!>&0+('3$9!)26$!2!-2()$-2(3>2.!$+($'%'39$!()2(!-2A!@$!21$E02($!
4&'!()$!+2(3&+!29!2!I)&.$K!@0(!39!>&+9%3>0&09.A!I$2J!4&'!$2>)!3+1363102.!3+9(3(0(3&+H!,)39!
I$2J+$99!>2+!@$!-3(372($1!()'&07)!>&..2@&'2(36$!+$(I&'J9!&4!3+9(3(0(3&+9!2(!()$!+2(3&+2.K!3+('2N
'$73&+2.K!2+1!3+($'N'$73&+2.!.$6$.9H!L0'!21639&'9!27'$$!()2(!()$!I$@!&4!139%$'9$1!@0(!'$.2($1!
%2'(+$'9)3%9!2+1!+$(I&'J9!>&0.1!@$!()$!-&9(!$44$>(36$!'$9%&+9$!(&!()$!%2'(3>0.2'!%'&@.$-9!&4!
"4'3>2H!!
!
=&'$!9%$>343>2..AK!()$9$!I&0.1!@$!'$73&+2.!('23+3+7!2+1!'$9$2'>)!+$(I&'J9!.3+J3+7!>&0+('3$9!2+1!
3+9(3(0(3&+9!(&!7$+$'2($!7'$2($'!$44$>(36$+$99!()2+!2+A!93+7.$!3+9(3(0(3&+!>2+!)26$!@A!3(9$.4H!,)$A!
I&0.1!%&&.!'$9&0'>$9!(&!90%%&'(!-0>)N+$$1$1!2>(363(3$9Q!>&+4$'$+>$9K!%$'9&++$.!$R>)2+7$9K!
-$+(&'3+7!2''2+7$-$+(9K!'$9$2'>)!%2'(+$'9)3%9K!9%$>32.!9A-%&932K!3+9('0-$+(!9)2'3+7H!,)$A!
I&0.1!.3+J!%$&%.$!$.$>('&+3>2..AK!%'&7'2--2(3>2..AK!2+1!42>$!(&!42>$K!9(3-0.2(3+7!>&..2@&'2(3&+H!
,)$A!I&0.1!2..&I!3+1363102.9!2+1!3+9(3(0(3&+9!(&!4&'-!%2'(+$'9)3%9!2+1!'$2>)!&0(!$.$>('&+3>2..A!
(&!&()$'9!4&'!()$!>&-%.$-$+(2'A!$R%$'(39$!&'!%2'(+$'9!()$A!.2>JH!"!-0.(3N>&0+('A!+$(I&'J!I&0.1!
@$!.3J$.A!(&!)26$!7'$2($'!'$2>)!2+1!20()&'3(A!()2+!2+A!93+7.$!3+9(3(0(3&+!&'!>&0+('A!3+!40+1!'2393+7K!
%0@.3>!$10>2(3&+K!%&.3(3>2.!2>(3&+K!2+1!'$>'03(-$+(!&4!A&0+7!%$&%.$!(&!9>3$+>$H!!
!
,)$!31$2!)29!2.'$21A!@$$+!3-%.$-$+($1!2+1!($9($1!3+!-2+A!.&>2(3&+9!&6$'!()$!%29(!(I&!1$>21$9H!
,)$!4&..&I3+7!-&1$.9!3..09('2($!()$!@'$21()!&4!2%%'&2>)$9!2.'$21A!40+>(3&+3+7Q!!
!

!! <+($'+2(3&+2.!X&'()N:&0()!+$(I&'J9!40+1$1!@A!$+(3(3$9!&0(931$!"4'3>2K!90>)!29!8<=["!
F/'2+>$GK!()$!<=?K!<8,[!F,'3$9($K!<(2.AGK!XL#"5!FX&'I2AGK!()$!<+($'+2(3&+2.!:>3$+>$!
['&7'2-!F:I$1$+GK!()$!<5#8!F82+212GK!2+1!&()$'9H!,)$9$!)26$!()$!63'(0$!&4!40+13+7!
.$6$.9!+&(!2623.2@.$!3+!"4'3>2K!9&-$!1$7'$$!&4!909(23+2@3.3(AK!2+1!.&>2.!1$937+!2+1!
-2+27$-$+(!@A!"4'3>2+9H!

!! ,)$!9-2..!-0.(3N>&0+('A!+$(I&'J9!3+!/'2+>&%)&+$!"4'3>2K!90%%&'($1!3+!-2+A!>29$9!@A!
-$-@$'9!&4!()$!7.&@2.!/'2+>&%)&+3$H!,)$9$!&44$'!-2+A!92+1I3>)!2+1!&()$'!$R>)2+7$!
&%%&'(0+3(3$9K!29!I$..!29!>&0'9$I&'J!2+1!>&+4$'$+>$9H!"'$29!$-%)293`$1!2(!9&-$!
3+9(3(0(3&+9!-37)(!@$!>&+931$'$1!&.1N429)3&+$1!F2.7$@'2K!2+2.A939GK!@0(!3+!&()$'!>29$9!2'$!
$R%2+13+7!3+(&!+$I.A!'$.$62+(!2'$29!F$H7HK!-&1$.3+7GH!!

!kV



!! <+!2!+$I!3+('2N"4'3>2+!-&1$.K!2!93+7.$!1&-3+2+(!>&0+('A!j!>0''$+(.A!:&0()!"4'3>2!j!
2990-$9!2!9('2($73>!7&2.!&4!%2+N"4'3>2+!1$6$.&%-$+(H!,)$!"4'3>2+!<+9(3(0($!4&'!
=2()$-2(3>2.!:>3$+>$9!F"<=:GK!3+3(32($1!3+!BCCk!2+1!I$..!'$9%$>($1!@A!&0'!21639&'9K!
%'&631$9!%&9(7'2102($!>&0'9$9!3+!2%%.3$1!-2()$-2(3>9!2+1!'$.2($1!9>3$+>$9!4&'!9(01$+(9!
4'&-!-2+A!>&0+('3$9!F3+>.013+7!+&+N"4'3>2+!>&0+('3$9GH!,)$!%'&7'2-!1&$9!+&(!&44$'!@293>!
-2()$-2(3>9!&'![)5!1$7'$$9K!@0(!9$$J9!(&!9$'6$!29!2!a@$2>&+b!(&!1'2I!@'37)(!"4'3>2+9!
(&I2'1!()$!-2()$-2(3>2.!9>3$+>$9H!

!! "+&()$'!+$I!-&1$.!39!()$!"4'3>2+!=2()$-2(3>9!=3..$++30-!:>3$+>$!<+3(32(36$!F"==:<GK!
2!+$(I&'J!&4!436$!'$73&+9H!"1-3+39($'$1!4'&-!()$!?+36$'93(A!&4!X23'&@3K!"==:<!I29!
40+1$1!3+3(32..A!@A!()$!=$..&+!/&0+12(3&+!2+1!2113(3&+2..A!@A!()$!X0443$.1!/&0+12(3&+K!
()$!d$6$')0.-$!,'09(K!2+1!()$!<+($'+2(3&+2.!=2()$-2(3>2.!?+3&+H!"==:<!I29!3+3(32($1!
3+!BCCm!2+1!)29K!(&!12($K!>&+>$+('2($1!&+!4$..&I9)3%!2+1!%2'(32.!%&9(7'2102($!9>)&.2'9)3%!
7'2+(9K!2+1!90%%&'(!4&'!'$73&+2.!>&+4$'$+>$9!2+1!I&'J9)&%9H!,&!12($!-&'$!()2+!BC!
0+36$'93(A!9(244!2+1!BCC!%&9(7'2102($!9(01$+(9!)26$!@$+$43($1!4'&-!()$!7'2+(9H!<+!
>&..2@&'2(3&+!I3()!()$!<+($'+2(3&+2.!=2()$-2(3>2.!?+3&+!2+1!()$!d&+1&+!=2()$-2(3>2.!
:&>3$(AK!"==:<!)29!3-%.$-$+($1!2!%'&_$>(!>2..$1!=$+(&'3+7!"4'3>2+!#$9$2'>)!3+!
=2()$-2(3>9!F="#=GK!I)3>)!%'&-&($9!.3+J27$9!@$(I$$+!-$+(&'9!3+!Z0'&%$!2+1!
-2()$-2(3>32+9!3+!"4'3>2+!3+9(3(0(3&+9H!,&!12($!+3+$!"4'3>2+!0+36$'93(3$9!%2'(3>3%2($!3+!()$!
%'&_$>(H!"==:<O9!I$@93($!F)((%QIIIH2--93H&'7G!9(2($9!()2(!3(9!-3993&+!39!a(&!+0'(0'$!()$!
+$R(!7$+$'2(3&+!&4!"4'3>2+!-2()$-2(3>32+9!2+1!-2()$-2(3>2.!.$21$'9)3%Hb!!

!! :&0()N:&0()!+$(I&'J9!I)$'$!"4'3>2+!-2()$-2(3>32+9!2'$!&44$'$1!9>)&.2'9)3%9!2+1!
4$..&I9)3%9!@A!&()$'!>&0+('3$9K!+&(2@.A!<+132K!\'2`3.K!2+1!8)3+2H!,)39!39!2!'$.2(36$.A!+$I!
-&1$.!()2(!)29!2(('2>($1!I31$9%'$21!3+($'$9(H!

!! :"8Z="!F:&0()!"4'3>2+!8$+($'!4&'!Z%31$-3&.&73>2.!=&1$.3+7!2+1!"+2.A939G!39!2!+$I!
'$9$2'>)!>$+($'!&4!$R>$..$+>$!2(!:($..$+@&9>)!()2(!&44$'9!'$9$2'>)!42>3.3(3$9!(&!:&0()!
"4'3>2+9!29!I$..!29!&()$'!"4'3>2+9!2+1!9>3$+(39(9!4'&-!&0(931$!"4'3>2H!,)$!>$+($'!90%%&'(9!
'$9$2'>)!3+!139$29$!-&1$.3+7K!&44$'3+7!9>)&.2'9)3%9!(&!A&0+7!"4'3>2+!7'2102($!9(01$+(9!(&!
%0'90$!-29($'O9!2+1![)5!1$7'$$9H!

!
"!%0'$.A!9$.4N7$+$'2($1!-&1$.!j!2!+$(I&'J!()2(!39!%.2++$1K!21-3+39($'$1K!2+1!40+1$1!I)&..A!
4'&-!I3()3+!"4'3>2!j!2I23(9!3-%.$-$+(2(3&+K!%2'(.A!@$>209$!9&0'>$9!&4!40+13+7!I3()3+!"4'3>2!2'$!
$R('$-$.A!.3-3($1H!"(!%'$9$+(K!2+!$44$>(36$!>&-%'&-39$!-2A!@$!2!+$(I&'J!()2(!39!90%%&'($1!@A!2+!
3+($'+2(3&+2.!$+(3(A!@0(!%.2++$1!2+1!-2+27$1!@A!"4'3>2+9H!
!
Examples of regional networks 
L+$!93-%.$!$R2-%.$!39!()$!%2'(+$'9)3%!&4!()$!?+36$'93(A!&4!\'2``263..$!F#$%0@.3>!&4!()$!8&+7&G!
2+1!()$!?+36$'93(A!&4!59>)2+7!F82-$'&&+GK!I)3>)!1$>31$1!(&!>&+10>(!2![)5!%'&7'2-!3+!
>&--&+H!"+&()$'!39!()$!$44&'(!&4!()$!<=:[!3+!\$+3+!(&!09$!$R%$'(39$!3+!"@31_2+!F8f($!1O<6&3'$G!
(&!)$.%!$R%2+1!3(9!4&>09!&+!#3$-2++32+!7$&-$('A!(&!7'&0%!'$%'$9$+(2(3&+9H!
!
L0'!21639&'9!2'$!42-3.32'!I3()!-2+A!&()$'!+$(I&'J9K!9&-$!9(3..!+$I!2+1!9-2..K!&()$'9!I$..!
$9(2@.39)$1H!['&4H!#&A!I'&($!()2(!I3()!3-%'&6$-$+(9!(&!()$!'$9$2'>)!%'&7'2-9K!3(!9)&0.1!@$!
%&993@.$!(&!>'$2($!3+($'+2(3&+2.!'$9$2'>)!>$+($'9!@29$1!&+!()$9$!+$(I&'J9H!,)$A!3+>.01$Q!
!

!! #U9$20!Z[<=",PQ!8$+('2.!"4'3>2!F82-$'&&+K!8&+7&K!5#8GK!;2@&+K!8$+('2.!"4'3>2+!
#$%0@.3>K!8)21G!!

!kg



!! #";,""8!F#U9$20!1O"+2.A9$!;U&-$('3$K!,&%&.&73$K!$(!"%%.3>2(3&+9!$+!"4'3E0$!
8$+('2.$G!

!! ;$&+$(Q!.&>2($1!3+![&'(&NX&6&K!\$+3+K!I3()!-$-@$'9!3+!i!>&0+('3$9H!
!
!! ;<#";"Q!\$+3+!2+1!82-$'&&+!0+36$'93(3$9Y!&'72+3`$1!(&!90%%&'(!7$&-$('AK!2+2.A939K!
2+1!2%%.3>2(3&+9H!

!! #"="!F#U9$20!<+($'+2(3&+2.!1O"+2.A9$!=2()U-2(3E0$!$(!"%%.3>2(3&+9GQ!2!+$(I&'J!
&'72+3`$1!3+!"@31_2+!

!! Z"?=[!FZ29($'+!"4'3>2+!?+36$'93(3$9!=2()$-2(3>9!['&7'2-GQ!%'&-&($9!1$6$.&%-$+(!&4!
-2()$-2(3>9!2+1!3(9!2%%.3>2(3&+9!3+!Z29(!"4'3>2Y!23-$1!2(!2..$632(3+7!()$!%&&'!9(2($!&4!
-2()$-2(3>9!3+!Z29(!"4'3>2H!,)39!+$(I&'J!)29!@$$+!%2'(3>0.2'.A!3+9('0-$+(2.!3+!%'&-&(3+7!
9)&'(!>&0'9$9!3+!2.7$@'2!2+1!2+2.A939K!2(($+1$1!@A!%&9(7'2102($!9(01$+(9!4'&-!$29($'+!
"4'3>2+!>&0+('3$9K!3+>.013+7!\0'0+13H!

!! #"="5!F"4'3>2+!X$(I&'J!4&'!"%%.3$1!=2()$-2(3>9!4&'!5$6$.&%-$+(GY!4&0+1$1!3+!]DDD!
3+!\0'J3+2!/29&!

!! #";""5!F#$9$20!"4'3>23+!1$!;U&-$('3$!$(!".7w@'$!"%%.3E0U$9!20!5U6$.&%%$-$+(GQ!
2@&0(!BCC!-$-@$'9!4'&-!]k!>&0+('3$9K!3+>.013+7!()$!()'$$!=27)'$@!+2(3&+9Y!J$A!+&1$!3+!
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!! 8<=["c<8["=Q!2+!3+($'+2(3&+2.!&'72+3`2(3&+!@29$1!3+!X3>$K!/'2+>$K!90%%&'($1!@A!
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7&6$'+-$+(9!&'!()$3'!937+343>2+(!&'72+3`2(3&+9K!$9%$>32..A!()$!"4'3>2+!?+3&+H!!
!
"(!()39!%&3+(K!3(!I&0.1!9$$-!()2(!"<=:!)29!I&+!9&-$!90%%&'(!2(!()$!7&6$'+-$+(2.!.$6$.K!
%2'(3>0.2'.A!4'&-!()$!:&0()!"4'3>2+!7&6$'+-$+(K!I)3.$!"==:<K!I3()!.3-3($1!40+19K!$-%)293`$9!
()$!90%%&'(!&4!.&>2.!%'&7'2-9!2+1!.$21$'9)3%H!!<4!()$9$!63'(0$9!>&0.1!@$!0+343$1!I3()3+!2!93+7.$!
$44&'(!I3()!9('&+7!.$21$'9)3%K!()$!'$90.(3+7!%'&7'2-!-37)(!@$!$E03%%$1!(&!$44$>(36$.A!90%%&'(!
136$'9343>2(3&+!2+1!-&1$'+3`2(3&+!&4!-2()$-2(3>2.!'$9$2'>)!2>'&99!"4'3>2!2+1!(&!>'$2($!.&>2.!
1&>(&'2.!('23+3+7!&4!7&&1!E02.3(A!2>'&99!-2+A!>&0+('3$9H!<(!>&0.1!2.9&!)$.%!(&!1$6$.&%!:&0()N
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At the same time, there is work to be done. 
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The importance of colonial traditions 
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The place of ethno-mathematics!!
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Building the capacity of existing centers 
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$6$'A!3+9(3(0(3&+H!"%%.3$1!-2()$-2(3>9!39!-&'$!$R%$+936$!(&!($2>)!()2+!%0'$!-2()$-2(3>9K!
@0(!$99$+(32.!(&!%'$%2'$!9(01$+(9!4&'!()$!'$2.!I&'.1!2+1!_09(34A!()$!'&.$!&4!-2()$-2(3>9!3+!
()$!>0''3>0.0-H!

!! Raise the public image of mathematics.!8&--0+3>2($!()$!62.0$!&4!-2()$-2(3>9!(&!()$!
7$+$'2.!%0@.3>!@A!1$-&+9('2(3+7!3(9!3-%&'(2+>$!(&!9>3$+>$K!>0.(0'$K!2+1!$>&+&-3>!
1$6$.&%-$+(H!/&'!-2()$-2(3>9!(&!@$!9$$+!29!'$.$62+(K!($2>)$'9!2+1!%'&4$99&'9!-09(!@$!
3+6&.6$1!3+!()39!$44&'(H!,)$A!>2+!(2J$!2162+(27$!&4!%0@.3>!(2.J9K!I'3(3+79K!2+1!,W!
%'$9$+(2(3&+9!(&!$R%.23+!()$!3-%&'(2+>$!&4!()$3'!90@_$>(!(&!-&1$'+!.34$H!,)$A!>2+!2.9&!
'$2>)!&0(!(&!()$!%'362($!9$>(&'!(&!1$-&+9('2($!()$!62.0$!&4!9>3$+(343>!()3+J3+7!4&'!43'-9!
9-2..!2+1!.2'7$H!

 
New regional centers 
".()&07)!()$!-2_&'3(A!&4!&0'!21639&'9!216&>2($1!()$!9('$+7()$+3+7!&4!$R39(3+7!>$+($'9K!9$6$'2.!
9%&J$!&0(!4&'!+$I!'$73&+2.!>$+($'9!3+!"4'3>2K!-&1$.$1!%$')2%9!&+!()$!<8,[!F,'3$9($G!&'!<P[!
F/'2+>$GH!:0>)!2!>$+($'K!9077$9(9!['&4H!#&AK!I&0.1!'0+!'$9$2'>)!9$-$9($'9!3+!&+$!&4!()$!>&0+('3$9!
()2(!2.'$21A!)29!2!>'3(3>2.!-299!&4!-2()$-2(3>32+9K!90>)!29!\$+3+K!82-$'&&+!FT2&0+1UGK!&'!
:$+$72.!F52J2'GH!,)$!9>3$+(343>!13'$>(&'9!2+1!(&%3>!&4!()$!%'&7'2-9!I&0.1!>)2+7$!$6$'A!9$-$9($'!
I)3.$!()$!3+4'29('0>(0'$!F.3@'2'3$9K!>&-%0(3+7!42>3.3(3$9K!$443>3$+(!9(244K!>.$2'!%'&>$10'$9!4&'!
-2J3+7!1$>393&+9G!I&0.1!'$-23+!43R$1H!a<(!I&0.1!>&-@3+$!()$!31$2!&4!2!>$+($'!I3()!$R>$..$+(!
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%$'-2+$+(!$E03%-$+(Kb!I'3($9!['&4H!#&AK!aI3()!()$!31$2!&4!)263+7!$R>$..$+(!'$73&+2.c>&+(3+$+(2.!
+$(I&'J9Hb!!
!
5'H!,)&-%9&+!&44$'9!()$!6393&+!&4!2+!a"4'3>2+![)5!9>)&&.b!I3()!2!9-2..!.&>2.!9(244!2+1!-2+A!
6393(3+7!$R%$'(9H!<(!I&0.1!&44$'!7&&1!.$>(0'$!>&0'9$9K!9(2'(3+7!I3()!()$!@293>9!2+1!$+13+7!I3()!
'$9$2'>)N.$6$.!-2($'32.!3+!-&9(!-2_&'!43$.19H!8&+(2>(!@$(I$$+!.$>(0'$'9!2+1!9(01$+(9!I&0.1!.$21!
(&!92+1I3>)!%'&7'2-9K!+$I!-$+(&'3+7!'$.2(3&+9)3%9K!>&+4$'$+>$!%.2+9K!2+1!&()$'!%'&_$>(9H!a,)$!
<8,[!$R%$'3$+>$!&4!()$!53%.&-2!%'&7'2--$Kb!)$!I'&($K!a9)&I9!()2(!I3()!7&&1!($2>)3+7!2+1!2!
7'$2(!1$2.!&4!$44&'(!4'&-!()$!9(244K!9(01$+(9!>2+!'$2>)!)$37)(9!()2(!I$'$!%'$63&09.A!0+3-273+2@.$!
(&!()$-Hb!
!
L()$'!$R2-%.$9!9077$9($1!I$'$!2!>$+($'!4&'!-2()$-2(3>2.!-&1$.3+7!3+!East AfricaK!2!>$+($'!4&'!
%0'$!-2()$-2(3>9!3+!West AfricaK!2!>$+($'!4&'!1A+2-3>2.!9A9($-9!3+!North AfricaK!2!>$+($'!4&'!
2%%.3$1!-2()$-2(3>9!3+!Central AfricaK!2!>$+($'!4&'!3+109('32.!-2()$-2(3>9!3+!Southern Africa. 
:0>)!2!%.2+!&4!139%$'9$1!>$+($'9K!I'3($9!['&4H!=0739)2K!a>&0.1!>2(2%0.(!()$!'$73&+2.!1$6$.&%-$+(!
&4!-2()$-2(3>9Hb!!
!
<+!:&0()!"4'3>2K!['&4H!\2+2932J!)29!216&>2($1!2!X2(3&+2.!#$9$2'>)!<+9(3(0($K!93-3.2'!(&!\'2`3.O9!
<+9(3(0($!&4![0'$!2+1!"%%.3$1!=2()$-2(3>9!2+1!()$!<+132+!,2(2!<+9(3(0($!&4!/0+12-$+(2.!
#$9$2'>)K!(&!1'36$!-2()$-2(3>2.!'$9$2'>)!2+1!%'&631$!3+9%3'2(3&+!4&'!A&0+7!%$&%.$H!"!%'&%&92.K!
%'$9$+($1!(&!()$!7&6$'+-$+(!@A!()$!:&0()!"4'3>2+!=2()$-2(3>2.!:&>3$(AK!39!0+1$'!'$63$IH!!
 
"+&()$'!-&1$.K!9077$9($1!@A!['&4H!Z.!,&-K!39!2!a%2+N"4'3>2+!>$+($'b!4&'!7'2102($!9(013$9!3+!
-2()$-2(3>9!2+1!-2()$-2(3>9!$10>2(3&+H!,)39!I&0.1!@$!3-%.$-$+($1!29!2!>&..2@&'2(36$!%'&_$>(!
@$(I$$+!2+!"4'3>2+!0+36$'93(A!2+1!2!%'$9(373&09!+&+N"4'3>2+!0+36$'93(A!I3()!9('&+7!7'2102($!
%'&7'2-9!3+!@&()!-2()$-2(3>9!2+1!-2()$-2(3>9!$10>2(3&+H!^)3.$!()$!+&+N"4'3>2+!0+36$'93(A!
I&0.1!2I2'1!1&>(&'2.!1$7'$$9K!()$!"4'3>2+!0+36$'93(A!I&0.1!)&9(!()$!%'&_$>(H!
!
Networks 
<+!2113(3&+!(&!'$63(2.3`3+7!$R39(3+7!0+36$'93(3$9!2+1!&()$'!3+9(3(0(3&+9K!&0'!21639&'9!426&'!()$!09$!
2+1!3-%'&6$-$+(!&4!$R39(3+7!+$(I&'J9H!,)$A!%'$4$'!()$!9('2($7A!&4!I&'J3+7!4'&-!$R39(3+7!
+$(I&'J9!&6$'!()$!>'$2(3&+!&4!+$I!&+$9H!ZR39(3+7!3+3(32(36$9!)26$!()$!2162+(27$!&4!$R%$'3$+>$K!
I)3>)!)29!2..&I$1!%2'(3>3%2+(9!(&!.$2'+!$99$+(32.!.$99&+9!2@&0(!90%%&'(K!-2+27$-$+(K!2+1!
>&..2@&'2(3&+H!!
!
:&-$!&()$'!2162+(27$9!2.'$21A!1$-&+9('2($1!@A!'$73&+2.!-2()$-2(3>9!+$(I&'J9Q!!
!

!! ,)$!-&9(!&@63&09!39!()2(!()$A!>'$2($!2!>'3(3>2.!-299!&4!9(01$+(9!2+1!'$9$2'>)$'9!3+!
&6$'>&-3+7!39&.2(3&+H!,)39!-2J$9!3(!%&993@.$!(&!3-%'&6$!()$!E02.3(A!&4!%&9(7'2102($!
('23+3+7!@A!3+>'$293+7!()$!3+($..$>(02.!'3>)+$99!&4!()$!$+63'&+-$+(H!!

!! #$9$2'>)$'9!2+1!$10>2(&'9!I)&!2'$!%2'(!&4!2!>'3(3>2.!-299!)26$!7'$2($'!20()&'3(A!3+!
1$-&+9('2(3+7!()$!62.0$!&4!-2()$-2(3>9!2+1!$10>2(3+7!7&6$'+-$+(9!&+!()$!+$$19!2+1!
62.0$!&4!()$!-2()$-2(3>2.!$+($'%'39$H!

!! X$(I&'J9!3+>'$29$!%'&7'2-!4.$R3@3.3(A!@A!@'3+73+7!(&!@$2'!-&'$!136$'9$!9J3..9H!"!
+$(I&'JN@29$1!%'&7'2-!>2+!1$6$.&%!@&()!40+12-$+(2.!2+1!2%%.3$1!29%$>(9!&4!
-2()$-2(3>9K!I)3>)!39!+&(!2.I2A9!%&993@.$!3+!93+7.$!3+9(3(0(3&+9!I3()!43'-!('213(3&+9H!
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!! =&'$!()2+!93+7.$!3+9(3(0(3&+9K!+$(I&'J9!>2+!90%%&'(!()$!63(2.!>&+4$'$+>$9K!%&.$9!&4!
$R>$..$+>$K!9(244!2+1!9(01$+(!$R>)2+7$9K!2+1!>&N90%$'6393&+!()2(!%'&631$!()$!.34$N@.&&1!&4!
2162+>$1!.$2'+3+7H!

!! ,)$!I$@!&4!>&+(2>(9!3+!2!+$(I&'J!2..&I9!4&'!7'$2($'!a'$2>)b!3+!1$6$.&%3+7!:&0()N:&0()!
$R>)2+7$9Y!3+($'+2(3&+2.!:&0()N:&0()!>&&%$'2(3&+!I3()!<+132K!8)3+2K!2+1!:&0()!"-$'3>2Y!
2+1!X&'()N:&0()!$R>)2+7$9H!

!! X$(I&'J!-$-@$'9!>2+!9)2'$!$99$+(32.!3+4'29('0>(0'$K!3+>.013+7!)2'1I2'$!2+1!9&4(I2'$K!
3+9('0-$+(2(3&+K!2+1!@2+1I31()K!29!I$..!29!$R%$'(39$H!

!! X$(I&'J!-$-@$'9!>2+!9)2'$!>2'$$'!9J3..9!3+!>'$2(3+7!%'&%&92.9K!@017$(9K!>&&%$'2(36$!
%'&_$>(9K!2+1!Z+7.39)c/'$+>)!.2+7027$!%'&7'2-9H!

!! X$(I&'J9!>2+!211'$99!3+$E03(3$9H!<+!$2>)!>&0+('AK!-2()$-2(3>9!'$9$2'>)!39!0902..A!
1&-3+2($1!@A!&+$!&'!(I&!0+36$'93(3$9Y!()'&07)!.3+J27$9K!+$(I&'J9!>2+!$R($+1!90>)!9J3..9!
(&!-0.(3%.$!3+9(3(0(3&+9H!

!
X$(I&'J9!>&0.1!2.9&!@$!9('$+7()$+$1!@A!)$.%3+7!(&!>.&9$!()$!>0.(0'2.!2+1!.3+7039(3>!72%!@$(I$$+!
/'2+>&%)&+$!2+1!"+7.&%)&+$!>&0+('3$9H!['&4H!,&0'U!216&>2($9!a2!%&3+(!&4!90%%&'(!(&!1$6$.&%!
'$73&+2.!2+1!3+($'N"4'3>2+!>&&%$'2(3&+!(&!-&6$!@$A&+1!()$!@2''3$'9!&4!()$!>&.&+32.!)$'3(27$Hb!<4!
/'2+>&%)&+$!2+1!"+7.&%)&+$!-2()$-2(3>32+9!>&0.1!.$2'+!-&'$!&4!$2>)!&()$'9O!.2+7027$K!I'&($!
['&4H!#&AK!()$A!>&0.1!-&'$!$293.A!@03.1!2+1!9)2'$!+$(I&'J9K!%$'9&++$.K!>&+(2>(9K!2+1!'$9&0'>$9H!
,)39!>&0.1!@$!29939($1!@A!2!>&-@3+2(3&+!&4!.3+7039(3>!2+1!-2()$-2(3>2.!I&'J9)&%9!@03.(!2'&0+1!
()$!>&--&+!.2+7027$!&4!-2()$-2(3>9H!
!
['&4H!:3@2+12!+&($9!)39!%$'9&+2.!$R%$'3$+>$!I3()!&+$!9-2..!'$73&+2.!+$(I&'JQ!a,)$!&+$!('0.A!
'$73&+2.!3+3(32(36$!()2(!I$!)21!3+!()39!'$73&+!r()$!:&0()$'+!"4'3>2+![&9(7'2102($!,'23+3+7!
['&7'2-!3+!=2()$-2(3>2.!=&1$.3+7s!)21!2!42'!7'$2($'!3-%2>(!()2+!I)2(!>&0.1!)26$!@$$+!
2>)3$6$1!34!()$!'$9&0'>$9!I$'$!%.2>$1!2(!()$!+2(3&+2.!.$6$.H!/&'!$R2-%.$K!2.-&9(!()$!$+(3'$!>0''$+(!
2>21$-3>!9(244!&4!()$!5$%2'(-$+(!&4!=2()$-2(3>9!2(!()$!?+36$'93(A!&4!:I2`3.2+1!2'$!%'&10>(9!&4!
()2(!'$73&+2.!('23+3+7!3+3(32(36$H!<+1$$1!2!937+343>2+(!+0-@$'!&4!'$73&+2.!0+36$'93(3$9K!3+>.013+7!
()&9$!3+!:&0()!"4'3>2K!2'$!@$+$43>32'3$9!&4!()2(!%2'(3>0.2'!3+3(32(36$H!L4!3+($'$9(!2.9&!I29!()$!.$6$.!
&4!'$9$2'>)!>&..2@&'2(3&+!2(!()$!'$73&+2.!.$6$.!()2(!'$90.($1!4'&-!()39!@'&21N@29$1!3+3(32(36$Hb!
!
Internet assets 
X&!+$(I&'J!>2+!2>)3$6$!3(9!%&($+(32.!I3()&0(!'&@09(!2+1!'$.32@.$!3+($'+$(!'$9&0'>$9K!3+>.013+7!
)2'1I2'$K!9&4(I2'$K!2+1!90443>3$+(!@2+1I31()H!;36$+!21$E02($!('23+3+7!3+!2>>$99!($>)+3E0$9!2+1!
'$9$2'>)!('213(3&+9K!()$!%'&@.$-!&4!9>2'>$!.$2'+3+7!-2($'32.9!>2+!(&!2!.2'7$!$R($+(!@$!9&.6$1H!
ZE02..A!3-%&'(2+(K!9(01$+(9!2+1!42>0.(A!2.3J$!>2+!3+($'2>(!I3()!>&..$270$9!2'&0+1!()$!I&'.1!2+1!
($2>)$'9!>2+!723+!09$40.!-2($'32.!0+2623.2@.$!2(!)&-$H!"=<NX$(!39!&+$!%'&7'2-!()2(!29%3'$9!(&!
(2>J.$!()39!%'&@.$-K!@0(!90@9(2+(32.!'$9&0'>$9!I3..!@$!'$E03'$1!@&()!4'&-!1&+&'9!2+1!4'&-!"4'3>2+!
3+9(3(0(3&+9!2+1!>&-%2+3$9H!
 
The role of the mathematically stronger countries 
".()&07)!-2+A!"4'3>2+!>&0+('3$9!)26$!9('$+7()9!3+!90@N9%$>32.(3$9K!2!)2+140.!&4!>&0+('3$9!)26$!
1$6$.&%$1!@'&21!>2%2>3(A!2>'&99!()$!139>3%.3+$H!,)$9$!3+>.01$!:&0()!"4'3>2K!9$6$'2.!/'2+>&%)&+$!
>&0+('3$9K!Z7A%(K!2+1!()$!=27)'$@!>&0+('3$9H!:&-$!&4!()$9$!)26$!()$!%&($+(32.!(&!>2(2.A`$!2+1!
90%%&'(!-2()$-2(3>2.!1$6$.&%-$+(!3+!&()$'!>&0+('3$9K!I)$()$'!@A!9('$+7()$+3+7!$R39(3+7!>$+($'9!
&'!+$(I&'J9!&'!>'$2(3+7!+$I!&+$9H!<+!/'2+>&%)&+$!"4'3>2K!\$+3+K!:$+$72.K!2+1!8f($!1O<6&3'$!
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)26$!2.'$21A!@$$+!2>(36$!3+!90%%&'(3+7!+$(I&'J9!()2(!@$+$43(!+$37)@&'3+7!>&0+('3$9K!3+!.2'7$!%2'(!
@$>209$!&4!()$3'!>&+(3+03+7!90%%&'(!4'&-!()$!FrancophonieH!!
!
/&'!X37$'32K!()$!'$>$+(!$9(2@.39)-$+(!&4!()$!X2(3&+2.!=2()$-2(3>9!8$+($'!3+!"@0_2!3+13>2($9!()$!
>&0+('AO9!9('&+7!%&($+(32.!4&'!2!.$21$'9)3%!'&.$H!,)$'$!2'$!-2+A!&@9(2>.$9!(&!&6$'>&-$K!3+>.013+7!
()$!>&+(3+03+7!9('077.$!4&'!%&.3(3>2.!9(2@3.3(A!2+1!()$!'$.2(36$.A!.&I!.$6$.!&4!-2()$-2(3>2.!
1$6$.&%-$+(!3+!'$.2(3&+!(&!X37$'32O9!%&($+(32.H!:)&0.1!()$!X=8!'$90''$>(!3(9!$2'.3$'!$-%)2939!&+!
-2()$-2(3>9!'$9$2'>)!2+1!7'&I!3+!$44$>(36$+$99K!()$!>&0+('A!>&0.1!@$>&-$!2!'$73&+2.!.$21$'H!
!
:&0()!"4'3>2!)29!2.'$21A!@$>&-$!2!1$9(3+2(3&+!&4!>)&3>$!4&'!()&092+19!&4!9(01$+(9!4'&-!90@N
:2)2'2+!"4'3>2!I39)3+7!(&!%0'90$!%&9(7'2102($!9(013$9H!,)$!>&0+('AO9!3+9(3(0(3&+9!-2J$!2623.2@.$!
-&1$'+!'$9$2'>)!(&&.9!2+1!42>3.3(3$9!(&!&()$'!"4'3>2+!>&0+('3$9K!)$.%3+7!(&!@&&9(!-2()$-2(3>2.!
1$6$.&%-$+(H!:&0()!"4'3>2!3+!(0'+!@$+$43(9!@A!723+3+7!$R>$..$+(!4&'$37+!(2.$+(K!I)&!+&I!
1&-3+2($!()$!42>0.(3$9!&4!9&-$!0+36$'93(3$9!()$'$H!"(!()$!92-$!(3-$K!()$'$!2'$!>&+>$'+9!2@&0(!2!
+$I!%'&>$99!&4!3+('2N"4'3>2+!@'23+!1'23+H!
!!
['&4H!,&0'U!+&($9!()2(!2+A!J3+1!&4!29939(2+>$!>2+!)26$!2!.29(3+7!3-%2>(!&+.A!34!3(!39!909(23+$1!&6$'!
.&+7!%$'3&19H!P$!>3($9!()$!$R2-%.$!&4!()$!<:[!3+!:I$1$+K!I)3>)!)29!@$$+!90%%&'(3+7!%)A93>9!3+!
"4'3>2!4&'!()'$$!1$>21$9K!2+1!@$72+!3(9!90%%&'(!4&'!-2()$-2(3>9!2+1!>)$-39('A!-&'$!'$>$+(.AH!P$!
1&$9!+&($!()2(!40+13+7!.$6$.9!4'&-!<:[K!29!4'&-!"==:<K!)26$!@$$+!6$'A!.&IK!2+1!()2(!)37)$'!
.$6$.9!2'$!'$E03'$1!(&!)26$!2!9('&+7!3-%2>(H!
!!
A more active role for governments  
\$>209$!92.2'3$9K!9>)&.2'9)3%9K!2+1!-0>)!>2%3(2.!9%$+13+7!3+!"4'3>2+!>&0+('3$9!2'$!1$($'-3+$1!@A!
4$1$'2.!7&6$'+-$+(9K!%&.3(3>2.!.$21$'9!)26$!0+3E0$!2@3.3(A!(&!2>>$.$'2($!-2()$-2(3>2.!
1$6$.&%-$+(H!,)$A!2.9&!)26$!()$!'$9%&+93@3.3(A!(&!1&!9&K!3+!()2(!$6$'A!>&0+('AK!3+>.013+7!3(9!
27'3>0.(0'$K!%0@.3>!)$2.()K!2+1!$>&+&-3>!7'&I()K!I&0.1!@$+$43(!4'&-!3+>'$29$1!-2()$-2(3>2.!2+1!
($>)+3>2.!9J3..9!2-&+7!3(9!%$&%.$H!;&6$'+-$+(9!>&0.1!@$73+K!4&'!-&1$9(!$R%$+9$K!@A!%'&6313+7!
90%%&'(!4&'!7'2102($!9(01$+(9K!29!39!()$!>09(&-!$.9$I)$'$K!2+1!0+1$'(2J3+7!(&!90%%&'(!2..!9(01$+(9!
I)&!%$'4&'-!I$..!3+!-2()$-2(3>9!4'&-!()$!$2'.A!.$6$.9!&4!$10>2(3&+H!,)$A!9)&0.1!2.9&!@'3+7!
42>0.(A!92.2'3$9!-&'$!>.&9$.A!3+!.3+$!I3()!+$$1H!<+!:$+$72.K!4&'!$R2-%.$K!()$!7&6$'+-$+(!2!4$I!
A$2'9!27&!'239$1!()$!92.2'A!4&'!0+36$'93(A!3+9('0>(&'9!@A!&6$'!VClK!-2J3+7!()$!>&0+('A!-&'$!
2(('2>(36$!(&!A&0+7!:$+$72.$9$!I)&!I39)!(&!'$(0'+!)&-$!24($'!>&-%.$(3+7!2![)5!2@'&21H!<+!
\$+3+K!()$!7&6$'+-$+(!3+>'$29$1!92.2'3$9!4&'!%'&4$99&'9!3+!)37)$'!2+1!9$>&+12'A!$10>2(3&+!3+!
*0.A!BCChH!"9!2!>&+9$E0$+>$K!&0'!21639&'9!2.'$21A!9$$!2+!&6$'2..!'39$!3+!()$!E02.3(A!&4!3+9('0>(3&+!
2>'&99!/'2+>&%)&+$!0+36$'93(3$9H!
!
<7&&".=/*!%%#'+2*#$%*@%%3!
!

<+!-&9(!"4'3>2+!>&0+('3$9K!-2()$-2(3>2.!1$6$.&%-$+(!39!.3-3($1!@A!.&I!+0-@$'9!&4!I$..N
E02.343$1!$10>2(&'9H!=&'$!%2'(3>3%2+(9!2'$!+$$1$1!2(!63'(02..A!$6$'A!.$6$.Q!%'3-2'A!2+1!9$>&+12'A!
9>)&&.!($2>)$'9Y!0+1$'7'2102($!42>0.(A!2(!()$!-29($'9!2+1!$9%$>32..A!()$![)5!.$6$.9Y!'$9$2'>)!
-2()$-2(3>32+9!I3()!$R%$'(39$!3+!-&1$.3+7K!3+($'139>3%.3+2'A!(&%3>9K!2+1!3+109('32.!-2()$-2(3>9H!
^3()!(&&!4$I!%'&4$99&'9!3+!%.2>$!(&!('23+!()$!+$R(!7$+$'2(3&+!&4!($2>)$'9K!'$9$2'>)$'9K!2+1!.$21$'9K!
>&0+('3$9!>2++&(!)2'+$99!()$!%&I$'!&4!-2()$-2(3>9!(&!90%%&'(!-&1$'+!9>3$+>$N@29$1!2>(363(3$9K!
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3+>.013+7!$44&'(9!(&!3-%'&6$!4&&1!9$>0'3(AK!>&-@2(!139$29$9K!09$!3+4&'-2(3&+!(&&.9K!2+1!%&I$'!()$!
$>&+&-AH!
!
^)3.$!'$>&'1!+0-@$'9!&4!9(01$+(9!3+!"4'3>2!>.2-&'!4&'!2!>&..$7$!$10>2(3&+K!-2+A!&4!()$!-&9(!
(2.$+($1!26&31!-2()$-2(3>9!>2'$$'9!@$>209$!&4!.&I!92.2'3$9K!>'09)3+7!($2>)3+7!.&219K!2!%&&'!
%0@.3>!3-27$K!2+1!2!9)&'(27$!&4!-$+(&'9!$+727$1!3+!$R>3(3+7!>)2..$+7$9H!;36$+!()$3'!.&I!
+0-@$'9K!42>0.(A!2+1!7'2102($!9(01$+(9!9044$'!4'&-!%'&4$993&+2.!2+1!7$&7'2%)3>!39&.2(3&+!2+1!
.2>J!&4!'$9&0'>$9!(&!%0'90$!()$!'$9$2'>)!$99$+(32.!(&!%'&4$993&+2.!2162+>$-$+(H!/2>0.(A!2+1!
9(01$+(9!2.3J$!$+10'$!&6$'>'&I1$1!.$>(0'$!'&&-9K!3+21$E02($!>&-%0($'!2+1!@2+1I31()!'$9&0'>$9K!
2+1!3+9('0-$+(2(3&+!12(3+7!4'&-!()$!>&.&+32.!12A9!&4!()$!]DgC9H!!
!
"1639&'9!(&!()39!'$%&'(K!2..!&4!I)&-!)26$!.&+7!$R%$'3$+>$!3+!()$!'$9$2'>)!2+1!('23+3+7!>&+13(3&+9!
&4!"4'3>2K!0+34&'-.A!%&3+(!(&!$10>2(3&+2.!3-%'&6$-$+(!29!()$!&6$'I)$.-3+7!+$$1!42>3+7!()$!
-2()$-2(3>9!$+($'%'39$!(&12AH!!
!
,)$'$!2'$!9$6$'2.!2%%'&2>)$9!(&!-$$(3+7!()39!+$$1H!,)$!-&9(!&@63&09!39!3+>'$29$1!direct support 
for the mathematical enterpriseK!I)3>)!39!%'3-2'3.A!()$!'$9%&+93@3.3(A!&4!()$!+2(3&+2.!7&6$'+-$+(!
2+1!%'$931$+(!&4!$2>)!>&0+('AH!,)$!7&6$'+-$+(!%2A9!()$!($2>)$'9K!90%%&'(9!()$!3+9(3(0(3&+9K!2+1!
1$($'-3+$9!$10>2(3&+!%'2>(3>$9H!\0(!3+>'$29$1!7&6$'+-$+(!9%$+13+7K!()&07)!$99$+(32.K!39!
'$9('23+$1!@A!.3-3($1!@017$(9!2+1!()$!9('&+7!>&-%$(3(3&+!4'&-!&()$'!0'7$+(!+$$19H!!
!
,)$!-2()$-2(3>2.!>&--0+3(A!>2+!(2J$!-&'$!2>(36$!9($%9!(&!%'&-&($!7&6$'+-$+(!90%%&'(H!,)$9$!
3+>.01$!$10>2(3&+2.!>2-%237+9K!-&'$!4&'>$40.!%0@.3>!9%$2J3+7!2+1!.&@@A3+7K!2+1!%'&7'2-9!()2(!
1$-&+9('2($!62.0$!&4!'$9$2'>)!(&!()$!>&0+('AH!8$'(23+.AK!&+$!J3+1!&4!%'&7'2-!39!()$!-2()$-2(3>9!
L.A-%3219!()2(!'239$!()$!%0@.3>!6393@3.3(A!&4!-2()$-2(3>9!2+1!3+9%3'$9!(2.$+($1!9(01$+(9!(&!
>&-%$($H!!
!
=&'$!'$2.39(3>2..AK!&0'!21639&'9!-21$!()$!>29$!()2(!+&!93+7.$!%'&7'2-!&'!a-273>!@0..$(b!>2+!@$!
90443>3$+(!(&!3+637&'2($!()$!-2()$-2(3>9!$+($'%'39$H!<+9($21K!()$A!216&>2($1!strengthening and 
expanding successful existing mechanisms, most notably regional training and research 
networksH!:0>)!+$(I&'J9!)26$!7'2102..A!9%'$21!2>'&99!90@N:2)2'2+!"4'3>2!@$>209$!&4!()$3'!
2@3.3(A!(&!.$6$'27$!()$!.3-3($1!'$9&0'>$9!&4!3+1363102.!3+9(3(0(3&+9H!:0>)!+$(I&'J9!2'$!%&993@.$!
.2'7$.A!@$>209$!&4!()$!3+($'+$(K!I)3>)!2..&I9!39&.2($1!-2()$-2(3>32+9!&'!1$%2'(-$+(9!(&!
>&--0+3>2($!I3()!139(2+(!>&..$270$9!2+1!(&!>'$2($!2!63'(02.!a>'3(3>2.!-299b!&4!42>0.(A!2+1!
9(01$+(9!I&'J3+7!(&I2'1!93-3.2'!7&2.9!&4!('23+3+7!2+1!J+&I.$17$!139>&6$'AH!
!
#$73&+2.!+$(I&'J9!@'3+7!9$6$'2.!2162+(27$9!4&'!-2()$-2(3>32+9H!,)$A!2'$!'$.2(36$.A!3+$R%$+936$K!
2(!2!(3-$!&4!2>0($!43+2+>32.!0+>$'(23+(AK!@$>209$!-2+A!&4!()$3'!2>(363(3$9!2'$!7$+$'2($1!@A!%$&%.$!
2+1!3+9(3(0(3&+9!2.'$21A!3+!%.2>$H!,)$A!3+>'$29$!()$!-27+3(01$!2+1!%&I$'!&4!%'&_$>(9!@A!2113+7!
()$!$R%$'(39$!&4!-0.(3%.$!+&1$9H!,)$A!2..&I!9(01$+(9!2>>$99!(&!-&'$!'&.$!-&1$.9K!-$+(&'9K!2+1!
>2'$$'!%&993@3.3(3$9!()2+!2'$!6393@.$!4'&-!2!93+7.$!.&>2(3&+H!"+1!()$A!211!()$!20()&'3(A!&4!
3+>'$29$1!-299!(&!$2>)!&4!()$!-$-@$'!+&1$9K!2..&I3+7!-2()$-2(3>32+9!(&!9%$2J!I3()!2!-&'$!
%&I$'40.!2+1!0+343$1!6&3>$H!!
!
"!9($%!'$>&--$+1$1!@A!-2+A!39!(&!4&>09!90%%&'(!&+!%&9(7'2102($!9(01AH!\$>209$!&4!()$!
'$.2(36$.A!.&I!>&9(!&4!(03(3&+!2+1!4$$9!3+!"4'3>2K!2!1&+&'!>&0.1!90%%&'(!2!1&`$+!&'!-&'$!7'2102($!
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9(01$+(9!&+!$6$+!2!9-2..!7'2+(H!,)39K!3+!(0'+K!I&0.1!9('$+7()$+!()$!'$73&+2.!+$(I&'J9!(&!I)3>)!
()$A!@$.&+7H!
!
"!9$>&+1K!%2'2..$.!9($%!j!2.9&!'$.2(36$.A!.&I!3+!>&9(!j!I&0.1!@$!(&!%'&631$!4$..&I9)3%9!2+1!>2'$$'!
('23+3+7!4&'!42>0.(AK!-&9(!&4!I)&-!)26$!.3((.$!&'!+&!90%%&'(!4&'!()$!'$9$2'>)!&'!2162+>$1!1$7'$$!
I&'J!+$>$992'A!4&'!>2'$$'!92(3942>(3&+H!,)39K!(&&K!'239$9!()$!E02.3(A!&4!()$!+$(I&'J!(&!I)3>)!()$!
.$>(0'$'!@$.&+79H!
!
,)$'$!2'$!-2+A!&()$'!+$(I&'JN'$.2($1!9($%9!9077$9($1!@A!&0'!21639&'9!()2(!I&0.1!@$+$43(!
3+1363102.9K!3+9(3(0(3&+9K!2+1!()$!-2()$-2(3>2.!$+($'%'39$Q!!
!

!! Support more research collaborations and partnerships.!=&1$'+!-2()$-2(3>9!39!+&!
.&+7$'!2!9&.&!$+1$26&'Y!-&'$!2+1!-&'$!'$9$2'>)!)29!@$>&-$!>&..2@&'2(36$K!$9%$>32..A!3+!
-0.(3139>3%.3+2'A!43$.19H!8&..2@&'2(3&+!>2+!@$!9(3-0.2($1!3+!-2+A!I2A9K!3+>.013+7!
'$73&+2.!>&+4$'$+>$9K!9(244!2+1!9(01$+(!$R>)2+7$9K!2+1!>&N90%$'6393&+H!

!! Support science academies.!"4'3>2O9!2>21$-3$9!&4!9>3$+>$!2'$!@$>&-3+7!9('&+7$'K!-&'$!
+0-$'&09K!2+1!@$(($'!%&93(3&+$1!(&!216&>2($!4&'!%0@.3>!90%%&'(!4&'!9>3$+>$H!,)$!X$(I&'J!
&4!"4'3>2+!:>3$+(343>!">21$-3$9!FX":"8GK!29939($1!@A!()$!7.&@2.!<+($'">21$-A![2+$.!&+!
<+($'+2(3&+2.!<990$9!F<"[GK!>2+!29939(!3+1363102.!2>21$-3$9!(&!>&--0+3>2($!I3()!20()&'3(A!
(&!%&.3(3>2.!2+1!%'362($N9$>(&'!.$21$'9K!9%&+9&'!2>(363(3$9!4&'!9(01$+(9K!2+1!)$.%!1$6$.&%!
9&0'>$9!&4!90%%&'(H!

!! Support and expand mathematics competitions.!X2(3&+2.!2+1!3+($'+2(3&+2.!>&-%$(3(3&+9K!
90>)!29!()$!62'3&09!L.A-%3219K!'239$!()$!6393@3.3(A!&4!-2()$-2(3>9!2+1!>&+6$A!()$!
$+_&A-$+(!&4!3+($..$>(02.!2>)3$6$-$+(H!,)$A!2.9&!%'&631$!2!4&'0-!4&'!-$$(3+7!
-2()$-2(3>32+9!2+1!63902.3`3+7!2!>2'$$'!%2()H!

!! Promote regional and international partnerships. ,)$9$!+&I!3+>.01$!:&0()N:&0()!
>&&%$'2(3&+!I3()!3+9(3(0(3&+9!3+!<+132K!8)3+2K!2+1!\'2`3.H!L()$'!%&993@3.3(3$9!3+>.01$!
%2'(+$'9)3%9!I3()!()$!-2()$-2(3>2..A!-&'$!2162+>$1!"4'3>2+!>&0+('3$9K!90>)!29!:&0()!
"4'3>2K!()$!=27)'$@!>&0+('3$9K!\$+3+K!82-$'&&+!2+1!:$+$72.Y!I3()!()$!?H:HY!2+1!I3()!
9$6$'2.!90%%&'(36$!Z0'&%$2+!>&0+('3$9H!

!
<+!9)&'(K!()$'$!2'$!-2+A!I2A9!(&!90%%&'(!-2()$-2(3>9!1$6$.&%-$+(!3+!"4'3>2K!$9%$>32..A!I)$+!
()$!-2()$-2(3>9!$+($'%'39$!39!63$I$1!29!()$!_&3+(!$+1$26&'!&4!-2+A!%2'(+$'9H![2'(+$'9)3%9!3+!()$!
4&'-!&4!'$73&+2.!+$(I&'J9!)26$!2.'$21A!1$6$.&%$1!3+!'$9%&+9$!(&!()$!139(3+>(36$!7$&7'2%)3>!
>)2..$+7$9!&4!()39!3--$+9$!>&+(3+$+(K!2+1!&0'!21639&'9!)26$!$+1&'9$1!()39!%2()!29!-0>)!@A!()$3'!
2>(3&+9!29!@A!()$3'!'$>&--$+12(3&+9Q!-&9(!&4!()&9$!I)&!%'$9$+(.A!.36$!3+!"4'3>2!2'$!()$-9$.6$9!
3+6&.6$1!3+!'$73&+2.!+$(I&'J9K!9&-$!&4!()$-!29!4&0+1$'9!2+1!.$21$'9H!,)$!>&+>$%(!39!90%%&'($1!
29!I$..!@A!()&9$!I)&!2'$!%2'(!&4!()$!5329%&'2K!2+1!I)&!9)2'$!()$!92-$!1'$2-!&4!2!9('&+7$'!
-2()$-2(3>2.!$+($'%'39$!2>'&99!"4'3>2H!!
!
`!a*V%(6&&%+3"#'6+)*
!
,)$!3+4&'-2.!21639&'A!>&--3(($$!.39($1!2@&6$!)29!>&+('3@0($1!2!62.02@.$!'2+7$!&4!%$'(3+$+(!2+1!
9(3-0.2(3+7!3+4&'-2(3&+!()2(!4&'-9!()$!@2939!&4!()39!'$%&'(H!,)$!<=?!1$.3@$'2($.A!9&07)(!&0(!90>)!
2!'2+7$!&4!'$9%&+9$9!9&!29!(&!'$4.$>(!()$!('0$!136$'93(A!&4!-2()$-2(3>2.!1$6$.&%-$+(!2>'&99!()$!
-2+A!>&0+('3$9!&4!"4'3>2H!
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"(!()$!92-$!(3-$K!()$!<=?!9($$'3+7!>&--3(($$K!I)3>)!)29!)$.%$1!$13(!()39!'$%&'(K!4$$.9!3(!I&0.1!
@$!)$.%40.!(&!%'$9$+(!2!-&'$!90>>3+>(!90--2'A!&4!()39!3+4&'-2(3&+!3+!()$!4&'-!&4!
'$>&--$+12(3&+9H!,)$9$!'$>&--$+12(3&+9!-2A!@$!09$40.!4&'!3+9(3(0(3&+9K!7&6$'+-$+(9K!2+1!
&()$'!&'72+3`2(3&+9!1$93'3+7!a2>(3&+!3($-9b!(&!)$.%!9('$+7()$+!-2()$-2(3>9!3+!"4'3>2H!^$!
$-%)293`$!()2(!()$9$!'$>&--$+12(3&+9!-2A!+&(!+$>$992'3.A!'$%'$9$+(!()$!63$I9!&4!$2>)!
3+1363102.!21639&'H!<+9($21K!()$A!2'$!%'&%&9$1!@A!()$!<=?!:($$'3+7!8&--3(($$!4&'!()39!'$%&'(!29!2!
>&-%&93($!63$I!()2(!-2A!'$29&+2@.A!@$!1'2I+!4'&-!()39!$R$'>39$!2+1!-2A!)$.%!%&3+(!(&!>&+>'$($!
9($%9!2+1!$6$+!%'&7'2-9!&4!>&+931$'2@.$!@$+$43(H!!
!
1) Enhancing mathematics and its contributions to development requires simultaneous 
attention at all levels. ,&!>&+>$+('2($!&+!%'3-2'A!$10>2(3&+!2.&+$!39!40(3.$!I3()&0(!E02.343$1!2+1!
-&(362($1!($2>)$'9Y!%'&10>3+7!90>)!($2>)$'9!'$E03'$9!$44$>(36$!9$>&+12'A!2+1!($'(32'A!$10>2(3&+K!
I39$!>2'$$'!>&0+9$.3+7K!2+1!9J3..$1!-$+(&'9H!:0>)!%'&7'2-9!2+1!-$+(&'9!-09(!@$!.3+J$1!(&!2+1!
909(23+$1!@A!7'2102($!$10>2(3&+K!-2()$-2(3>9!'$9$2'>)K!2+1!9%$>32.39(9!3+!-2()$-2(3>9!$10>2(3&+H!
,)39!%'&4$993&+2.!3+4'29('0>(0'$K!()$+K!>2+!7$+$'2($!9>3$+(343>!.3($'2>A!()'&07)&0(!9&>3$(AQ!2+!
$10>2($1!I&'J4&'>$K!E02+(3(2(36$.A!9&%)39(3>2($1!9>3$+(39(9!2+1!$+73+$$'9K!7&6$'+-$+(!%&.3>AN
-2J$'9!2+1!($>)+&>'2(9K!2+1!3+109('32.!2+1!7&6$'+-$+(2.!.$21$'9)3%H!!
!
2) One effective way to enhance mathematics development is through research and education 
networks.!=&9(!>$+($'9!3+!"4'3>2!1&!+&(!)26$!()$!>'3(3>2.!-299!+$>$992'A!4&'!-2()$-2(3>9!
'$9$2'>)!2+1!$10>2(3&+!2(!3+($'+2(3&+2..A!>&-%$(3(36$!.$6$.9H!"(!.$29(!3+!()$!9)&'(!'0+K!()$9$!
>$+($'9!>2+!.$2%!2)$21!3+!>2%2>3(A!@A!9)2'3+7!%$&%.$K!%'&7'2-9K!2+1!'$9&0'>$9!I3()!&()$'!
3+9(3(0(3&+9!2+1!>&0+('3$9H!,)'&07)!90>)!+$(I&'J3+7K!3+9(3(0(3&+9!2+1!3+1363102.9!)26$!2>>$99!(&!
(2.$+($1!9(01$+(9K!%2'(+$'9K!-$+(&'9K!2+1!3+4'29('0>(0'$!+&(!2623.2@.$!2(!)&-$H!"(!()$!&0(9$(K!()$!
4&>09!&4!()$9$!+$(I&'J9!9)&0.1!@$!&+!90%%&'(3+7!()$!-2()$-2(3>2.!7'&I()!&4!()$!+$R(!7$+$'2(3&+!
&4!-2()$-2(3>32+9!2+1!-2()$-2(3>9!$10>2(&'9K!I3()!()$!7&2.!&4!>'$2(3+7!()$!a>'3(3>2.!-299b!
+$>$992'A!4&'!-2()$-2(3>9!'$9$2'>)!2+1!$10>2(3&+!2(!3+($'+2(3&+2..A!>&-%$(3(36$!.$6$.9H!L+.A!
()$+!>2+!-2()$-2(3>9!@'3+7!3(9!%&($+(32.!%&I$'!(&!@$2'!&+!%'&@.$-9!'$.$62+(!(&!"4'3>2H!
!
3) Mathematically stronger countries in Africa, and governments and organizations outside 
Africa desiring to contribute to continental development, should support, rather than manage, 
the activities of participating centers in Africa. ['&7'2-9!()2(!2'$!1$937+$1!2+1!-2+27$1!4'&-!
I3()3+!2'$!-&9(!.3J$.A!(&!@$!909(23+2@.$H!F,)$!<8,[K!3+!3(9!I&'J!I3()!9>3$+(39(9!()'&07)&0(!()$!
1$6$.&%3+7!I&'.1K!%'&631$9!2!7&&1!-&1$.!4&'!$44$>(36$!90%%&'(HG!,)39!1&$9!+&(!-$2+!()2(!()$!
-2()$-2(3>2..A!9('&+7$'!>&0+('3$9!9)&0.1!+&(!.$+1!()$3'!$R%$'(39$!(&!9-2..$'!%2'(+$'9K!@0(!()2(!
.$21$'9)3%!9)&0.1!@$!9)2'$1!$6$+.A!2-&+7!2..!%2'(3>3%2(3+7!>&0+('3$9H!
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Mathematics in Africa: Challenges and Opportunities 

 
Background Information 

 
 
The John Templeton Foundation recently asked the International Mathematical Union to conduct 
for them a survey on Mathematics in Africa: Challenges and Opportunities.   
 
The survey should provide the following information: 
!

1)  A brief account of the current situation of mathematical development on the African continent: 
      i) by region (North Africa, Central Africa, East Africa, West Africa, Southern Africa) 
     ii) by mathematical specialty 
    iii) by educational infrastructure 

Basic questions: 
1. Which countries in Africa have a strong university education in mathematics?  In which 
mathematical areas are their strengths? 
2. Which countries have viable centers for research in mathematics?  What mathematical 
areas are represented? 
3. Which countries have a strong development in secondary mathematics education?  
4. Which countries have a strong development in elementary mathematics education?  
What is the balance between urban centers and schools in the countryside? 
5.  To what extent is mathematics education informed by traditions from colonial periods? 
6. What is the existing network of relationships as regards mathematics teaching and 
research? 
7. What is the role of ethno-mathematics?   

 
2)  An analysis of strengths and weaknesses: 
      i) by region (North Africa, Central Africa, East Africa, West Africa, Southern Africa) 
     ii) by mathematical specialty 
    iii) by educational infrastructure 

Basic questions: 
1.! Which areas of mathematics are strongest on the African continent?  How do these 

map to African needs? 
2.! What are the advantages and disadvantages for mathematical development of 

continuing ties with former colonial powers? 
3.! Given their size and population, what are the appropriate roles of countries like 

Nigeria and South Africa in mathematical development on the continent? 
4.! What is the role of the countries of North Africa?  Has the proximity of Western 

Europe served to enhance their mathematical development? 
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3)  School mathematics: 
     i) by region (North Africa, Central Africa, East Africa, West Africa, Southern Africa) 
     ii) by educational policy 

Basic questions: 
1.  On a per-country basis, what is the number of ten-year-old to eighteen-year-old students 
for each mathematics teacher? 
2.   What is the normal education level for secondary school math teachers in Africa?  Do they 
need bachelor's degrees? 

 
4)  What are the opportunities for talented/high achieving students? 
     i) by region (North Africa, Central Africa, East Africa, West Africa, Southern Africa) 

ii) by educational policy. 

Basic questions:   
1. Are there screening systems in African countries to identify exceptionally gifted math 
students? 
2. If such screening tools exist, to what use are they put?  Do such screening procedures lead 
to placing these highly-gifted students in special accelerated schools or courses? 
3. Is there a system of educational tracking of highly talented math students to assure their 
entry into topflight universities with strong mathematics departments? 
4. What are the educational career opportunities for highly-talented math students in Africa?  
How does this vary by specific countries within Africa? 
5. What are the commercial or specialized career opportunities, such as research, engineering, 
etc, for talented and well-trained math students in Africa? 

 
5)  Highlight a selection of opportunities for highly leveraged investment in Africa's mathematical 
future. 
Basic questions: 

1.! Which are the greatest opportunities for improvement in mathematical development 
and training?   

2.! How are these challenges affected by the spread of universal elementary education in an 
increasing number of African countries? 

 
6)  Provide a vision for cohesive, sustainable development through networking and building  
on existing nodes of quality. 

Basic questions: 
1.!Single nation strategies vs. regional or continental approach. 
2.!Building on the strengths of Francophone and Anglophone traditions in mathematical 

training and development . 
 
7) Provide a vision of the mechanics of investment in Africa's mathematical  development. 
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Basic questions: 
1.! What are the current initiatives to encourage the development of mathematics and 

mathematics education on the African continent? 
2.! To what extent is cooperation with these initiatives, as opposed to initiating new ones, 

the more effective and highly leveraged strategy? 
 
!
!
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The members of the team of experts who will oversee the preparation and submission of this 
study are the following: 
 
Professor Sir John Ball, Mathematics Department, Oxford University, UK.  Professor Ball is a 
research mathematician specializing in the area of Nonlinear Analysis and its applications to 
materials science.  He is the recipient of several mathematical honours and prizes.  He is the 
former President of the International Mathematical Union (IMU) and a current member of the 
IMU Executive Committee. 
 
Professor David Bekollé, Vice Rector of the University of Ngaoundere, Ngaoundere, Cameroon, 
and Chair of the Department of Mathematics and Computer Science, Faculty of Science, 
University of Ngaoundere.  Professor Bekollé is a research mathematician in the area of Classical 
Analysis.  He is a member of the Programme Committee of the African Mathematics Millennium 
Science Initiative (AMMSI). 
 
Professor Herbert Clemens, Professor of Mathematics, Ohio State University, Columbus, Ohio, 
USA.  He co-chairs the Developing Countries Strategy Group of the IMU and is a consultant for 
the African Mathematics Millennium Science Initiative. 
 
Ms. Arlen Hastings, Executive Director of the Science Initiative Group (SIG), Institute for 
Advanced Study, Princeton, NJ, USA (www.ias.edu/sig).  SIG is an international team of 
scientific leaders and supporters dedicated to fostering science in developing countries through 
projects including the Millennium Science Initiative, conceived of and implemented in 
partnership with the World Bank, and the African Regional Initiative in Science and Education 
(RISE), supported by the Carnegie Corporation of New York. 
 
Professor Edward Lungu is a Professor of Mathematics at the University of Botswana, Gaborone, 
Botswana.  He is a research mathematician in the area of mathematical modelling especially as it 
applies to biological problems.  He chairs the Advisory Board of the African Institute of 
Mathematical Sciences, and is a member of the Programme Committee of AMMSI.  He is former 
Chair of the Mathematics Department of his university and former President of the Southern 
Africa Mathematical Sciences Association. 
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Professor Wandera Ogana, Professor of Mathematics of the University of Nairobi, Kenya, is a 
research mathematician in the area of Computational Fluid Dynamics and Mathematical 
Modelling.  He is former Chair of the Department of Mathematics and former Dean of the Faculty 
of Sciences of the University of Nairobi.  Professor Ogana is the Chair of the Programme 
Committee of AMMSI. 
 
Ms. Sharon Berry Laurenti, Administrative Secretary of IMU's Developing Countries Strategy 
Group, based at the Abdus Salam International Centre for Theoretical Physics, Trieste, Italy, will 
serve as Secretary for the project.!
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