
223ENSEÑANZA DE LAS CIENCIAS, 2009, 27(2), 223–240

INVESTIGACIÓN DIDÁCTICA

!"#$%&!'()#%)*+$#,-#").(/"#'$#'(0$"%(/"#$"#,-#
$"%$1-"2-3-4+$"'(2-5$#'$#,-%#0-&$06&(.-%
!
Garbin, Sabrina7#8#Mireles, Miriam9

1!#$%&'(&)$*(+!,$!-&($).(/0&1!23'&1!4!5%6/0&,&17!8*/9$'1/,&,!:/);*!<+6=9&'>!?$*$@3$6&7
2!BCDEC-FEG7!8*/9$'1/,&,!2$,&H;H/0&!CI%$'/)$*(&6!J/K$'(&,+'>!?$*$@3$6&7
1&K'/*&H&'K/*LH)&/670+)
)/'/&)7)/'$6$1LH)&/670+)

+:;<=:>?!C*!$1($!&'(=036+!%'$1$*(&)+1!3*!$1(3,/+!1+K'$!6&!*+0/;*!,$!,/)$*1/;*>!'$&6/@&,+!&!%&'(/'!,$!('$1!&0$'0&)/$*(+1>!M/1(;'/0+F$%/1($)+6;H/0+>!
,$6!,/103'1+!$10+6&'!4!0+H*/(/9+7!:$!%'$($*,$!/,$*(/!!0&'>!,$10'/K/'!4!$I%6/0/(&'!$6$)$*(+1!,$!/*($'N1!,/,.0(/0+>!1+K'$!6&!%'+K6$).(/0&!,$!6&!$*1$O&*@&!
4!&%'$*,/@&P$!,$!$1($!0+*0$%(+7!:$!M&0$!*+(&'!Q3$!$6!=*!!)+!('&(&)/$*(+!,$!6&!,/)$*1/;*!$*!6&!$103$6&!*+!(/$*$!K&1$!$%/1($)+6;H/0&!13!!0/$*($!4!Q3$!
$*!$6!*/9$6!,$!1$03*,&'/&>!13!R/*9/1/K/6/,&,!/*1(/(30/+*&6S>!$1!0&31&!,$!6&!%+0&!'/Q3$@&!,$!/,$&1!4!$1Q3$)&1!0+*0$%(3&6$1!&1+0/&,+1!&!$1(&!*+0/;*!,$!
6+1!&63)*+17!:$!/,$*(/!!0&*!4!,$10'/K$*!'$Q3$'/)/$*(+1!%&'&!13!&%'$*,/@&P$!Q3$!%+,'=&*!1$'!,$1&''+66&,+1!&!6+1!6&'H+!,$!6&!$10+6&'/,&,7!2&'(/0/%&'+*!
$*!$6!$1(3,/+!70!$1(3,/&*($1!%'$3*/9$'1/(&'/+17

4@A@BC@;#DA@E:?!#/)$*1/;*>!,/)$*1/;*!V'&0(&6>!$1Q3$)&1!0+*0$%(3&6$1>!M/1(+'/&>!,/,.0(/0&!,$!6&!)&($).(/0&7

-#;F<G8#HI#FJ:#KCHD:;;#HI#F:@DJL>M#@>G#A:@C>L>M#FJ:#>HFLH>#HI#GL=:>;LH>#L>#=@FJ:=@FLD;

%<==@C8?#GM/1!&'(/06$!1(3,/$1!(M$!/113$1!(M&(!&'/1$!WM$*!($&0M/*H!+V!(M$!*+(/+*!+V!,/)$*1/+*!/*!10M++6>!V'+)!(M$!%$'1%$0(/9$!+V!(M'$$!,/VV$'$*(!
&%%'+&0M$1X!M/1(+'/0F$%/1($)+6+H/0&6>!10M++6F,/10+3'1$!&*,!0+H*/(/9$7!C6$)$*(1!+V!,/,&0(/0&6!/*($'$1(!&K+3(!(M$!6$&'*/*H!&*,!($&0M/*H!+V!,/)$*1/+*!
&'$!$I%6/0/(64!/,$*(/!!$,!&*,!,$10'/K$,7!GM$!1(3,4>!/*!WM/0M!70!M/HMF10M++6!1(3,$*(1!%&'(/0/%&($,>!!!*,1!(M&(!(M$!0+*0$%(!/1!10&'0$64!('$&($,!/*!10M++6!
,3$!(+!&*!/*13V!!0/$*(!$%/1($)+6+H/0&6!K&1/1Y!/*!%&'(/036&'>!/*!M/HMF10M++6!(M$'$!/1!&*!R/*1(/(3(/+*&6!/*9/1/K/6/(4S!+V!1+'(1!,3$!(+!&!1M+'(&H$!+V!/,$&1!
&*,!0+*0$%(!/)&H$1!&9&/6&K6$!(+!(M$!1(3,$*(17!G+!%'+)+($!(M$!6$&'*/*H!+V!(M$!*+(/+*!+V!,/)$*1/+*>!&%%'+%'/&($!'$Q3/'$)$*(1!(+!K$!,$9$6+%$,!,3'/*H!
(M$!10M++6!4$&'1!&'$!,$($')/*$,!&*,!1(3,/$,7

N:8OHCG;?##/)$*1/+*>!V'&0(&6!,/)$*1/+*>!0+*0$%(!/)&H$>!M/1(+'4>!$,30&(/+*&6!1(3,/$17

("&+)'!..(/"

C*! 6+1!Z6(/)+1!&O+1>! 1$!M&*!$6&K+'&,+!%'+%3$1(&1!,$! /*F
*+9&0/;*!4!$I%$'/$*0/&1!,/,.0(/0&1!%&'&!/*('+,30/'!&6!$1(3F
,/&*($!,$!$,30&0/;*!1$03*,&'/&!$*!$6!0+*+0/)/$*(+ fractal!
[-&*,$6K'+(>! 1\84_7!`$)+1! 0+*1(&(&,+! Q3$! &Z*! 1+*! $1F
0&1&1!6&1!/*9$1(/H&0/+*$1!'/H3'+1&1!,$!(/%+!0+H*/(/9+>!Q3$!
$I%6+'$*!6&1!%$'0$%0/+*$1!$!/,$&1!/*(3/(/9&1!,$!6+1!&63)*+1!
&6!0+*+0$'!6+1!V'&0(&6$1>!4!Q3$!P31(/!!Q3$*!$6!Q3N>!$6!0;)+!4!
$6!%&'&!Q3N!,$!3*&!%+1/K6$!/*($H'&0/;*!,$!$1(+1!+KP$(+1!)&F
($).(/0+1!$*!$6!03''=036+!+!0+)+!M$''&)/$*(&!+!$1('&($H/&!
%&'&!+('+1!(/%+1!,$!&%'$*,/@&P$1![a&'K/*!4!-/'$6$1>!2005_7

D*/0/&)+1!3*&!/*9$1(/H&0/;*!0+*!$6!/*($'N1>!$*!13!%'/)$'&!
V&1$>!,$!$I%6+'&'!$!/*($*(&'!&%'+I/)&'*+1!&!6&1!/,$&1!4!%$'F
0$%0/+*$1!,$!$1(3,/&*($1!%'$3*/9$'1/(&'/+1!1+K'$!6+1!V'&0F
(&6$17! J+1! %$'0/K$*! 4! 0&'&0($'/@&*! %'/*0/%&6)$*($! 0+)+!
%'+0$1+1!/*!!*/(+1!+!130$1/+*$1!/*!!*/(&1!0+*!0/$'(&1!0&'&0F
($'=1(/0&1Y!13!,/)$*1/;*!*+!$1!$9+0&,&![a&'K/*!4!-/'$6$1>!
2005_7

J&!,/)$*1/;*!V'&0(&6!,$!!*$!&6!+KP$(+!4!$1!3*!$6$)$*(+!
06&9$!%&'&!&0$'0&'1$!&!13!0+)%6$P/,&,7!:$! V3*,&)$*(&>!



INVESTIGACIÓN DIDÁCTICA

224 ENSEÑANZA DE LAS CIENCIAS, 2009, 27(2)

!!!&6! /H3&6!Q3$!6&! (+%+6;H/0&>!$*! 6&!$306=,$&7!C1(+!*+1! 66$F
9&!&!%'$H3*(&'*+1!1+K'$! 6&!0&%&0/,&,!,$6!$1(3,/&*($!,$!
%$'0/K/'!4!$*($*,$'! 6&!,/)$*1/;*!$306=,$&7!cB3.6$1!1+*!
6&1! /,$&1! 4! 0+*0$%0/+*$1! ,$! 6+1! $1(3,/&*($1! %'$3*/9$'F
1/(&'/+1! &1+0/&,+1! &! $1(&! *+0/;*d! ce3N! '$Q3$'/)/$*(+1!
0+*0$%(3&6$1!1+*!V3*,&)$*(&6$1!%&'&!6&!0+)%'$*1/;*!,$!
6&!,/)$*1/;*d!J+1!$1Q3$)&1!0+*0$%(3&6$1!,$!6+1!&63)F
*+1! c1+*! 6+! 13!!0/$*($)$*($! '/0+1! %&'&! 0+)%'$*,$'! 6&!
,/)$*1/;*! (+%+6;H/0&! 4! V'&0(&6d!J&! *$0$1/,&,! ,$! ($*$'!
3*!)&'0+!%&'&!'$1%+*,$'!&!$1(&1!%'$H3*(&1!4!&*&6/@&'!6&1!
%'+,300/+*$1!,$! 6+1!13P$(+1!Q3$!%&'(/0/%&*!$*! 6&! /*9$1F
(/H&0/;*! *+1! /*,30$! &! %6&*($&'*+1! 3*! $1(3,/+! M/1(;'/0+!
$%/1($)+6;H/0+!,$!6&!,/)$*1/;*!4!,$!6&!1/(3&0/;*!$10+6&'!
&!('&9N1!,$6!&*.6/1/1!,$!6/K'+1!,$!($I(+7

C6!&'(=036+!0+*($)%6&!6&!V3*,&)$*(&0/;*!($;'/0&!4!6+1!&*F
($0$,$*($1>!)$(+,+6+H=&!H$*$'&6!4!$1%$0=!!0&17!C6!&*.6/1/1!
4!6+1!'$136(&,+1!1+*!%'$1$*(&,+1!&!('&9N1!,$!('$1!&0$'0&F
)/$*(+1X! M/1(;'/0+F$%/1($)+6;H/0+>! &*.6/1/1! ,$! ($I!(+1! $!
/,$&1!4! $1Q3$)&1! 0+*0$%(3&6$1!,$! $1(3,/&*($1!3*/9$'1/F
(&'/+17

C1($!('&K&P+>!0+*!0&'.0($'!$I%6+'&(+'/+>!%$')/($!,&'!,&(+1!
1+K'$!6&!%'+K6$).(/0&>!4!1$O&6&'!&1%$0(+1!,$!/*($'N1!,$1F
,$!$6!%3*(+!,$!9/1(&!,/,.0(/0+!,$!6&!$*1$O&*@&!4!&%'$*F
,/@&P$!,$! 6&!*+0/;*!,$!,/)$*1/;*!$*!$6!1/1($)&!$10+6&'!
9$*$@+6&*+7!

P!"'-0$"&-.(/"#&$/+(.-#Q#-"&$.$'$"3
&$%

J&1!$(&%&1!,$! 6&!$10+6&'/,&,!$1(.*!$*!$1('$0M&! '$6&0/;*!
0+*!$6!,$1&''+66+!0+H*/(/9+!,$!6+1!$1(3,/&*($1>!4!$1! /)F
%+'(&*($!3K/0&'!6&!$(&%&!0+H*/(/9&!$*!Q3$!1$!$*03$*('&*7!
E+1! 1/(3&)+1! $*! $1($! $1(3,/+! $*! 6&! $(&%&! 0+H*/(/9&! ,$!
('&*1/0/;*!,$6!%$*1&)/$*(+!)&($).(/0+!$6$)$*(&6![2-C_!
&6! %$*1&)/$*(+! )&($).(/0+! &9&*@&,+! [2-5_7! R#&9/,!
G&66!4!G+))4!#'$4V31!M&*!$6&K+'&,+!3*&!($+'=&!0+H*/F
(/9&!0+*!'$6&0/;*!&6!,$1&''+66+!4!0'$0/)/$*(+!,$6!%$*1&F
)/$*(+!)&($).(/0+!&9&*@&,+![2-5_>!Q3$!)3$1('&!03.F
6$1! 1+*! 6&1!0+*,/0/+*$1!%&'&! /'!,$!3*!2-C!&!3*!2-5>!
%$'+!$1!$6!)/1)+!G&66!Q3/$*!&!!')&!Q3$!$6! 63H&'!,+*,$!
$6!2-C!1$!0+*9/$'($!$*!&9&*@&,+!*+!1$!M&!,$!!*/,+!0+*!
%'$0/1/;*S! [a&'K/*>!2005>!%7171_7!:/*! $)K&'H+>! 1$!M&*!
%+,/,+! M&0$'! 0+)%&'&0/+*$1! $*('$! $6! 2-C! 4! $6! 2-5>!
,$1,$! 6&! 0&'&0($'=1(/0&! ,$! 13! $*1$O&*@&! 4! $9&63&0/;*!
[56/*$!4!:0MW&'@$*K$'H$'>!1\\0Y!B&69+>!2001_>!+!,$1,$!
6&!'$0+*1('300/;*!0+H*/(/9&!Q3$!'$Q3/$'$!$1(&!('&*1/0/;*>!
$6!%&1+!,$6!R,$10'/K/'S!&6!R,$!!*/'S>!4!%+'!+('+>!$6!%&1+!
,$6!R0+*9$*0$'S!&6!R,$)+1('&'S![G&66>!1\\5_7!R:$!%+,'=&!
,$0/'!Q3$!6+1!&63)*+1!Q3$!1$!$*03$*('&*!$*!6&!V'&*P&!,$!
15F20!&O+1!&%'+I/)&,&)$*($!1+*!6+1!Q3$!$1(.*!$*!$1(&!
$(&%&!,$!('&*1/0/;*S![a&'K/*>!2005>!%7172_7

J+1!$1(3,/&*($1!Q3$!%&'(/0/%&*!$*!*3$1('+!$1(3,/+!1$!$*F
03$*('&*!$*!$1(&!V'&*P&!,$!$,&,>!$*!6&!Q3$!M&4!Q3$!V&9+F
'$0$'!6&!0+*1('300/;*!4!'$0+*1('300/;*!,$!6+1!0+*0$%(+1!
)&($).(/0+1>!4!$*!$6!0&1+!Q3$!*+1!+03%&>!%'+K&K6$)$*($!
(&)K/N*!,$!6&!*+0/;*!,$!,/)$*1/;*!1/!1$!Q3/$'$!/*('+,30/'!
6&!(+%+6;H/0&!4!V'&0(&6>!%+'!1$'!N1(&1!*+0/+*$1!%'+%/&1!,$6!
2-5!%+'!13!0+)%6$P/,&,!)&($).(/0&7

#$! 6&! ($+'=&!0+H*/(/9&!)$*0/+*&,&>!$6!0+*0$%(+!Q3$!$*!
%&'(/036&'! *+1! /*($'$1&! $1! $6! ,$! concept image1 [G&66! 4!
?/**$'>!1\81_7!C*($*,/,+!$6!$1Q3$)&!0+*0$%(3&6!0+)+!$6!
0+*P3*(+!,$!(+,&1!6&1!/).H$*$1!)$*(&6$1!,$6!$1(3,/&*($!
&1+0/&,&1!&6!0+*0$%(+>!P3*(&)$*($!0+*!(+,&1!6&1!%'+%/$F
,&,$1!4!6+1!%'+0$1+1!Q3$!6$!0&'&0($'/@&*7

J+1!0+*1('30(+1!($;'/0+1!Q3$!%'+%+'0/+*&!$1(&!($+'=&!*+!
1+*!13!!0/$*($1!%&'&!&K+',&'!$*!13!(+(&6/,&,!6&1!%'$H3*(&1!
,$! /*9$1(/H&0/;*7!C6!)&'0+!Q3$!%'+%+'0/+*&! $6! &*.6/1/1!
M/1(;'/0+!$%/1($)+6;H/0+!4!$6!,$!6+1!6/K'+1!,$!($I(+!1+*!
,$!$1%$0/&6!/)%+'(&*0/&!$*!*3$1('+!('&K&P+7

56H3*+1! &3(+'$1! M&*! $10'/(+! 1+K'$! 6&! '$6$9&*0/&! ,$! $1F
(+1!&*.6/1/1!$*!6&!/*9$1(/H&0/;*!,/,.0(/0&7!5'(/H3$![1\\0>!
1\\2_!&!!')&!Q3$!$6!&*.6/1/1!$%/1($)+6;H/0+!%3$,$!%'+F
9$$'!&6!/*9$1(/H&,+'!,$!M$''&)/$*(&1!,$!/*($*0/+*&6/,&,!
,/,.0(/0&>! 0+*! 6&!!!*&6/,&,! ,$! '$1+69$'! 4! $*'/Q3$0$'! 13!
%'.0(/0&! $,30&(/9&Y! 1+*! 0+*+0/,&1! 6&1! 9$*(&P&1! ,$! 6+1!
&%+'($1!4!'$6&0/+*$1!Q3$!+V'$0$!$6!&*.6/1/1!$%/1($)+6;H/F
0+!&6!&*.6/1/1!,/,.0(/0+7!C*!$1&!,/'$00/;*>!<$'H$!4!:$11&!
[2003_!%6&*($&*!Q3$!$6!&*.6/1/1!$%/1($)+6;H/0+!6$!%$')/($!
&6!/*9$1(/H&,+'!'$03%$'&'!6&!0+)%6$P/,&,!,$6!+KP$(+!$1(3F
,/&,+!4!&)%6/&'!6&1!V'+*($'&1!,$!131!0+*0$%0/+*$1!$%/1F
($)+6;H/0&1Y!6$!%'+9$$>!&,$).1>!,$!/*13)+1!1/H*/!!0&(/F
9+1!%&'&!6&!%'+K6$)&(/@&0/;*!,$!3*&!%'+%3$1(&!,/,.0(/0&7!
g&'V.*![1\\7_!&!!')&!Q3$!$6!&*.6/1/1!$%/1($)+6;H/0+!%$'F
)/($!&6!,/,&0(&!(+)&'!,/1(&*0/&!4!0+*('+6&'!6&1!'$%'$1$*(&F
0/+*$1!$%/1($)+6;H/0&1!,$!6&1!)&($).(/0&1!/*,30/,&1!%+'!
6&!$*1$O&*@&7!#/0M+!&*.6/1/1!%'+9$$!,$!M/1(+'/0/,&,!&!6+1!
0+*0$%(+1!)&($).(/0+1!Q3$!6&!$*1$O&*@&!313&6!%'$1$*(&!
0+)+!+KP$(+1!3*/9$'1&6$1>!&1=!0+)+!&!6&1!*+0/+*$1!)$(&F
)&($).(/0&1!4!%'+(+)&($).(/0&17!5,$).1>!%+1/K/6/(&! 6&!
+K1$'9&0/;*!,$!6&1!,/1%&'/,&,$1!$*('$!$6!1&K$'!0/$*(=!!0+!
4!$6!$*1$O&,+7

C6!&0$'0&)/$*(+!&!6&!M/1(+'/&!4!$%/1($)+6+H=&!,$!6&!*+F
0/;*!,$!,/)$*1/;*!(/$*$!3(/6/,&,!$*!*3$1('+!$1(3,/+>!4&!
Q3$!%$')/($!,&'!63@!,$!0;)+!M&*!$9+630/+*&,+!6&1!,/1(/*F
(&1!0+*0$%0/+*$1!$!/,$&1!'$6&0/+*&,&1!0+*!$1($!0+*0$%(+>!
$!/63)/*&!6+1!'$136(&,+1!,$!6&!'$9/1/;*!,$!6/K'+1!,$!($I(+7

C*!6&!$,30&0/;*!)&($).(/0&!1$!M&!%3$1(+!,$!)&*/!!$1(+!
6&! /)%+'(&*0/&! ,$6! $1(3,/+!,$! 6+1! 6/K'+1! ,$! ($I(+! 0+)+!
'$"!$P+!,$!6&!&0(/9/,&,!Q3$!1$!'$&6/@&!$*!$6!&36&![:/$''&>!
a+*@.6$@!4!J;%$@>!1\\\_!4!$*!,+*,$!V3*,&)$*(&6)$*F
($! 1$! '$"!$P&! 6&! ('&*1V+')&0/;*! ,$! 6&! )&($).(/0&! $*! $6!
0+*($*/,+! $10+6&'! [BM$9&66&',>! 1\\7_7! `$)+1! Q3$'/,+!
$I%6+'&'!6+1!($I(+1!,$!)&($).(/0&1!).1!3(/6/@&,+1!$*!$6!
1/1($)&!,/,.0(/0+!9$*$@+6&*+!%&'&!0+*+0$'!$6!63H&'!Q3$!
1$!6$!,&!&6!0+*0$%(+!,$!,/)$*1/;*!4!0;)+!1$!%'$1$*(&!$*!
6&!1$03*,&'/&![13F17!&O+1_7!C1(&!/*V+')&0/;*>!0+*!6&!%'+F
%+'0/+*&,&!%+'!$6!&0$'0&)/$*(+!M/1(;'/0+F$%/1($)+6;H/F
0+>!V&0/6/(&!$6!)&'0+!%&'&!$6!&*.6/1/1!,$!6&1!%'+,300/+*$1!
,$!6+1!$1(3,/&*($1!$*03$1(&,+17

:+K'$!$6!+KP$(+!)&($).(/0+!,$!$1(3,/+>!0+*+0$)+1!)34!
%+0&1!/*9$1(/H&0/+*$1>!,$!0+'($!0+H*/(/9+!+!,/,.0(/0+>!'$&F
6/@&,&1!1+K'$!$1(&!*+0/;*>!4!*+!0+*+0$)+1!/*9$1(/H&0/+*$1!
%/6&'$1!,$!$1($!(/%+!$*!DK$'+&)N'/0&7!J&1!/*9$1(/H&0/+!*$1!
0$'0&*&1!4!,$!/*($'N1!%&'&!*3$1('+!('&K&P+!1+*!6&1!,$!</(F
1&1>!h+6$@&!4!:i+',+36/1![1\\7_>!GM+)%1+*![2000_!4!</(F
1&1!4!h+6$@&![2000_7



INVESTIGACIÓN DIDÁCTICA

225ENSEÑANZA DE LAS CIENCIAS, 2009, 27(2)

</(1&1>!h+6$@&!4!:i+',+36/1![1\\7_!%'$1$*(&*!$6!,$1&''+F
66+!M/1(;'/0+!,$6! 0+*0$%(+!,$!,/)$*1/;*!,$1,$! 6+1!Ele-
mentos! ,$!C306/,$1! M&1(&! 6&! H$+)$('=&! V'&0(&67! C1(3,/+!
Q3$!($*,'$)+1!$*!03$*(&!)34!,$!0$'0&!$*!$6!*3$1('+7

GM+)%1+*! [2000_! &%+'(&! 1+K'$! &6H3*+1! ,$! 6+1! '$Q3$F
'/)/$*(+1! %&'&! $*($*,$'! 6&! ,/)$*1/;*! V'&0(&67! 2&'($! ,$6!
M$0M+!,$!Q3$! 6&!,/)$*1/;*!V'&0(&6!$1(.!K&1&,&!1+K'$! 6&!
/,$&!,$!,/)$*1/;*!$306=,$&!4!$I%6+'&!0+*!*/O+1!$6!*/9$6!
,$!0+*0$%(3&6/@&0/;*!,$!$1(&!,/)$*1/;*7!B+*1(&(&!Q3$!6&!
0+*0$%0/;*!,$!N1(+1!,$6!+KP$(+!03&,'&,+!*+!$1!,/)$*1/+F
*&,+>!$1!1/)%6$)$*($!3*!+KP$(+7!5!('&9N1!,$!$*('$9/1(&1!
&!$1(3,/&*($1!,$!Q3/*(+!H'&,+>!)3$1('&!Q3$!*+!0+*$0(&*!
0+*0$%(3&6)$*($! 6&1! V;')36&1! ,$6! .'$&! 4! 9+63)$*! 0+*!
$6! .'$&!4! $6! 9+63)$*!,$6! +KP$(+>! 6+! Q3$! /631('&! Q3$! 6+1!
*/O+1!*$0$1/(&*!%'/)$'+!0+*0$%(3&'!6&1!3*/,&,$1!,$!)$F
,/,&!0+)+!+KP$(+1!,/)$*1/+*&,+1>!$*!+',$*!&!$*($*,$'!
6&1! /,$&1! ,$! .'$&! 4! 9+63)$*! 0+)+! 3*+1! R&('/K3(+1! ,/F
)$*1/+*&,+1S!,$!6+1!+KP$(+17!:3%+*/$*,+!Q3$!6+1!$1(3F
,/&*($1!M&4&*!,$1&''+66&,+!6&!0+*0$%0/;*!,$!6+1!&('/K3(+1!
,/)$*1/+*&6$1!,$6!.'$&!4!,$6!9+63)$*>!&H'$H&!Q3$!$6!1$F
H3*,+!%&1+!$1!Q3$!$I(/$*,&*!6&!*+0/;*!,$!,/)$*1/+*&6/F
,&,!0+)+!3*&!'$6&0/;*!/*9&'/&*($!$*('$!6&!'N%6/0&!4!6&!1/F
)/6/(3,7!5!!')&!Q3$>!%&'&!$*($*,$'!6&!/,$&!,$!,/)$*1/;*!
V'&0(&6>!$1!&K163(&)$*($!$1$*0/&6!0+)%'$*,$'6&!0+)+!3*&!
$I($*1/;*!,$!6&!,/)$*1/;*!$306=,$&!4!,$!6&!/,$&!,$!&3(+F
1/)/6/(3,7

</(1&1! 4! h+6$@&! [2000_! %'$1$*(&*! 3*&! /*9$1(/H&0/;*!
,+*,$! )3$1('&*! Q3$! $*! $6! 1/1($)&! $10+6&'! H'/$H+>! $6!
%'+K6$)&!V3*,&)$*(&6!,$!6&!$*1$O&*@&!,$!6&!,/)$*1/;*!
'&,/0&!$*!Q3$!13! V+')36&0/;*!$1!%+K'$!4!Q3$! (+)&*,+!
0+)+!K&1$! 6&1! ('$1!)&*$'&1!,$!&0$'0&)/$*(+!,/,.0(/0+!
,$6!0+*0$%(+!,$!,/)$*1/;*>!H$+)N('/0+>!%&'&)N('/0+!4!
(+%+6;H/0+>! &!!')&*! Q3$X! $6! &0$'0&)/$*(+! H$+)N('/0+!
9/$*$! &! 1$'! $*! $6! `/HM! :0M++6! $6! '$136(&,+! ,$! 6! &O+1!
,$!&0(/9/,&,!,$!H$+)$('=&Y!Q3$!6+1!$1(3,/&*($1>!&3*Q3$!
%&1&*!).1!,$!6!&O+1!0&6036&*,+!.'$&1!4!9+6Z)$*$1!*+!
0+*$0(&*!,/)$*1/;*!4!9+63)$*>!0+*!6+!03&6!6&!V;')36&!
*+!$1!%'+V3*,&)$*($!$*($*,/,&Y!6&!&31$*0/&!,$!'$%'$1$*F
(&0/;*!H$+)N('/0&!,$!3*!1/1($)&!,$!1+630/+*$1!03&*,+!
N1(&1!1+*!/*!!*/(&1!0'$&!3*&!,/V$'$*0/&!$*('$!6&!,/)$*1/;*!
%&'&)N('/0&!4!6&!H$+)N('/0&![$6!0='036+!,$!6&!V+')&![I>!
!4FI2_!%3$,$!1$'!9/1(+!0+)+!3*!+KP$(+!3*/,/)$*1/+*&6>!
)/$*('&1! Q3$! H$+)N('/0&)$*($! %3$,$! 1$'! 9/1(+! 0+)+!
3*!+KP$(+!,$!,+1!,/)$*1/+*$1_Y!$6!N*V&1/1!$*!$6!31+!,$!
3*!1/1($)&!,$!0++',$*&,&1!%3$,$!1$'!3*&!&*(=($1/1!,$6!
,$1&''+66+!,$6!0+)%+*$*($! (+%+6;H/0+!,$6!0+*0$%(+!,$!
,/)$*1/;*7

0$&)'),)RS-

B+)+!M$)+1!&!!')&,+!$*!6&!/*('+,300/;*>!6&!*$0$1/,&,!
,$!($*$'!3*!)&'0+!%&'&!'$1%+*,$'!&!6&1!%'$H3*(&1!,$!/*F
9$1(/H&0/;*! /*,30$! &! %6&*($&'*+1! 3*! &0$'0&)/$*(+! M/1F
(;'/0+!$%/1($)+6;H/0+!,$!6&!,/)$*1/;*!4!,$!6&!1/(3&0/;*!
$10+6&'!&!('&9N1!,$6!&*.6/1/1!,$!6/K'+1!,$!($I(+7

C6! %'$1$*($! ('&K&P+! 1$! 1/(Z&! $*! $6! 1/1($)&! $10+6&'! 9$F
*$@+6&*+! 4! (/$*$! ('$1! V+0+1! ,$! $1(3,/+! Q3$! 1$! /*"!34$*!
)3(3&)$*($X!&_!M/1(;'/0+F$%/1($)+6;H/0+Y!K_!56!,/103'F

1+!$10+6&'!9$*$@+6&*+X!&!%&'(/'!,$!6+1!6/K'+1!,$!($I(+Y!0_!
0+H*/(/9+X!$1Q3$)&1!0+*0$%(3&6$1!,$!$1(3,/&*($1!%'$3*/F
9$'1/(&'/+17

C1(+1! ('$1! &K+',&P$1! %$')/($*X! ,&'! ,&(+1! 1+K'$! 6&! %'+F
K6$).(/0&>!4!1$O&6&'!$6$)$*(+1!,$!/*($'N1!,$1,$!$6!%3*(+!
,$!9/1(&!,/,.0(/0+>!,$! 6&!$*1$O&*@&!,$! 6&!*+0/;*!,$!,/F
)$*1/;*!$*!$6!1/1($)&!$10+6&'Y!$I%6+'&'!$6!0;)+!&%&'$0$!
6&!,/)$*1/;*!$*!6+1!6/K'+1!,$!($I(+!Q3$!1$!3(/6/@&*!$*!$6!
1/1($)&!$10+6&'! 9$*$@+6&*+!4! 1/! 1$! %+,'=&! 0+*1/,$'&'! &!
6&!,/)$*1/;*!0+)+!3*!+KP$(+!)&($).(/0+!R/*9/1/K6$!/*1F
(/(30/+*&6)$*($S![k3/@>!2001Y!BM&)+''+>!2003&_!4>!%+'!
(&*(+>!*$0$1/(&,+!,$!&0(/9/,&,$1!$I%6=0/(&1!+!0+*$I/+*$1!
0+*! 0/$'(&1! *+0/+*$1!%&'&! 1&69&'! 6&! %+1/K6$! &31$*0/&Y! 4!
%+'!Z6(/)+>!$I%6+'&'!6+1!$1Q3$)&1!0+*0$%(3&6$1!&1+0/&F
,+1!&!6&!*+0/;*!,$!,/)$*1/;*!Q3$!%'$1$*(&*!$1(3,/&*($1!
%'$3*/9$'1/(&'/+17

J&!/*9$1(/H&0/;*!1$!$*)&'0&!$*!3*!$1(3,/+!,$!(/%+!03&6/F
(&(/9+>!034+!V+0+!,$!/*9$1(/H&0/;*!(/$*$!3*!0&'.0($'!,$1F
0'/%(/9+>!/*($'%'$(&(/9+!4!$I%6+'&(+'/+>!4!6&!)$(+,+6+H=&!
&,+%(&,&!'$03''$!&!,/9$'1+1!(/%+1!,$!&*.6/1/1!03&6/(&(/9+17#
:$!&13)$!$*!$1($!('&K&P+!6+!$I%'$1&,+!%+'!k+,'=H3$@>!a/6!
4!a&'0=&![1\\\Y!%7!40_X!RJ&!*&(3'&6$@&!,$!6&1!03$1(/+*$1!
,$!/*9$1(/H&0/;*!H3=&!4!+'/$*(&!$6!%'+0$1+!,$!/*,&H&0/;*>!
4!%+'!(&*(+>!6&!$6$00/;*!,$!3*+1!)N(+,+1!3!+('+17!J3$H+>!
6+1!)N(+,+1!13'H$*!K&P+!6&1!0+*0$%0/+*$1!4!*$0$1/,&,$1!
,$!6+1!/*9$1(/H&,+'$1!Q3$!('&K&P&*!,$1,$!3*&!,/10/%6/*&!
,$6!1&K$'>!6&!03&6!,$($')/*&!$*!0/$'(&!)$,/,&>!&!13!9$@>!6&!
3(/6/@&0/;*!,$!6+1!)N(+,+1!0+*0'$(+1!4!6&1!%+1/K6$1!03$1F
(/+*$1!&!('&(&'»7

C6! $1(3,/+! 1$! '$&6/@&! 0+*! 70! $1(3,/&*($1! ,$! 1$03*,&'/&!
0+*!$,&,$1!0+)%'$*,/,&1!$*('$!15!4!17!&O+17!C*!$6!)+F
)$*(+!,$!6&!&%6/0&0/;*!,$!6+1!03$1(/+*&'/+1!*+!($*=&*!0+F
*+0/)/$*(+1!V+')&6$1!,$!0.6036+![/*!!*/($1/)&6>!,/V$'$*F
0/&6>!/*($H'&6_>!*/!,$!.6H$K'&!6/*$&6>!1&69+!$6!0+*+0/)/$*(+!
1+K'$!9$0(+'$1!$*!$6!%6&*+>!9$0(+'$1!6/K'$1>!$1%&0/+!?27!C6!'$*,/)/$*(+!,$!6+1!&63)*+1!$1!9&'/&,+7

Aproximación histórico-epistemológica:#*+1! &%+4&)+1!
$*! 6/K'+1! 4! &'(=036+1>! (&*(+! ,$! M/1(+'/&! 0+)+!,$! V3*,&F
)$*(+1!,$!6&!)&($).(/0&>!($I(+1!+'/H/*&6$1!,$!)&($).(/F
0+1!4!$6!('&K&P+!'$&6/@&,+!%+'!</(1&1>!h+6$@&!4!:i+',+36/1!
[1\\7_7!J&! $1('&($H/&!,$! '$0+H/,&!,$! /*V+')&0/;*!$1! $6!
&*.6/1/1! ,$! 6+1!)&($'/&6$1! $10'/(+1>! 66$H&*,+! &! 1$'! 0+*F
1/,$'&,+1! 0+)+! /*1('3)$*(+1! 03&1/F+K1$'9&K6$1! Q3$! $*!
0/$'(+!)+,+!'$$)%6&@&*!&6!+K1$'9&,+'!4!&6!$*('$9/1(&,+'!
$*!1/(3&0/+*$1!/*&00$1/K6$1![l++,1>!1\87_7

Aproximación al discurso escolar venezolano a partir de 
los libros de texto:!1$!'$&6/@&!1/H3/$*,+!,/1(/*(&1!$(&%&1!
Q3$! 1$! 0/'03*10'/K$*! &! 3*&!)$(+,+6+H=&! ,$! &*.6/1/1! ,$!
0+*($*/,+!03&6/(&(/9+![a;)$@>!2000_!&,$03&,&!&!*3$1('&!
1/(3&0/;*!,$!$1(3,/+7!C6!&*.6/1/1!$1!/63)/*&,+!%+'!$6!('&F
K&P+!M/1(;'/0+7

C6!0'/($'/+!,$! 1$6$00/;*!,$! 6+1! 6/K'+1! 1+)$(/,+1!&!$1(3F
,/+!$1!$6!,$!1+6/0/(&'!&!9$/*(/,;1!,+0$*($1!,$!$,30&0/;*!
)$,/&2! [1$03*,&'/&_!,$! ('$0$!$103$6&1!%ZK6/0&1!9$*$@+F
6&*&1>!Q3$!/*,/Q3$*!Q3N!6/K'+1!,$!($I(+!1+*!).1!31&,+1!
%+'!6+1!%'+V$1+'$1!$*!131!'$1%$0(/9+1!0$*('+1!$,30&(/9+1!
4!$*!0&,&!03'1+7!#$!6&!6/1(&!'$136(&*($!1$!$10+H$*!&Q3$F
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!!!66+1!6/K'+1!).1!'$%'$1$*(&(/9+1>!%+'!13!V'$03$*0/&![G&K6&!
1_7!J+1!6/K'+1!03)%6$*!6+1!'$Q3/1/(+1!$1(&K6$0/,+1!%+'!$6!
B3''=036+!<.1/0+!E&0/+*&67

G&K6&!1
0<:;FC@#G:#ALBCH;#:;F<GL@GH;?

-<FHC#T:;U -VH#G:#
K<BALD@DLW> .<C;H

$G@G:;#
G:#AH;#

:;F<GL@>F:;

a/)N*$@ 1\73 B/06+!#/9$'1/!!0&,+!
2m!&O+ 16F17!&O+1

:&'&K/&!4!
<&''&H.* 1\76 B/06+!#/9$'1/!!0&,+!

2m!&O+ 16F17!&O+1

a/, 1\\8 B/06+!#/9$'1/!!0&,+!
2m!&O+ 16F17!&O+1

<'$(( 2003 B/06+!#/9$'1/!!0&,+!
2m!&O+ 16F17!&O+1

n/)N*$@ 1\73 B/06+!#/9$'1/!!0&,+!
1m!&O+ 15F16!&O+1

-$*,/+6&! 1\\8 B/06+!#/9$'1/!!0&,+!
1m!&O+ 15F16!&O+1

g/H3$'& 1\\8 B/06+!<.1/0+
\m!H'&,+ 14F15!&O+1

-$*,/+6& 1\\8 B/06+!<.1/0+
8m!H'&,+ 13F14!&O+1

:3.'$@!4!
#3'.* 2002 B/06+!<.1/0+

7m!H'&,+ 12F13!&O+1

g/H3$'& 1\\4 B/06+!<.1/0+
7m!H'&,+ 12F13!&O+1

k$&6/@&)+1!3*!&*.6/1/1!%'$9/+!+'H&*/@&*,+!6+1!,/1(/*(+1!
($I(+1!%+'!*/9$6$1!$,30&(/9+1!4!%'+0$,/)+1!&!9&'/&1!6$0(3F
'&1!,$!N1(+1>!M&0/$*,+!V&)/6/&'!6&!$I%+1/0/;*!,$!6+1!($)&1>!
+'H&*/@&0/;*>!0+*($*/,+>!$(07!:$H3/)+1!0+*!$6!&*.6/1/1!,$!
0+*($*/,+!03&6/(&(/9+7!?$'/!!0&)+1!6&!%'$1$*0/&!+!*+!,$6!
($)&!R,/)$*1/;*S>!,$!6&!%&6&K'&!R,/)$*1/;*S!4o+!,$!$1($!
0+*0$%(+7!8*&!9$@!/,$*(/!!0&,&!6&!%&6&K'&!+!$6!0+*0$%(+>!
%&1&)+1!&!6&!$(&%&!,$!('&10'/%0/;*>!0+)+!M$''&)/$*(&!,$!
&*.6/1/1! 06&'+>! 0+)%6$(+! 4! 1/H*/!!0&(/9+! [a;)$@>! 2000_>!
4!0+*!&43,&!,$6!%'+0$1&,+'!,$! ($I(+17!G$')/*&)+1!0+*!
$6!&*.6/1/1!0+*0$%(3&6>!Q3$!1$!'$!!$'$!&!0;)+!1$!,$!!*$!4!
1$!+'H&*/@&!$6!0+*0$%(+!,$!,/)$*1/;*!&!6+!6&'H+!,$6!($I(+!
[1/!N1($!&%&'$0$_!4!&1+0/&,&!&!Q3N!0+*0$%(+1!+!($).(/0&1!
&%&'$0$!6&!%&6&K'&!,/)$*1/;*7

Aproximación cognitiva. Esquemas conceptuales de 
estudiantes preuniversitarios: &%6/0&)+1!,+1!03$1(/+*&F
'/+1>! $6!%'/)$'+!0+*! 6&! /*($*0/+*&6/,&,!,$!&0$'0&'*+1!&!
6&1!/,$&1!,$!V'&0(&6!4!0+*!$6!1$H3*,+!,$1$&)+1!+K($*$'!
3*&!%'/)$'&!&%'+I/)&0/;*!,$!6+1!$1Q3$)&1!0+*0$%(3&6$1!
&1+0/&,+1!&!6&!*+0/;*!,$!,/)$*1/;*!Q3$!%'$1$*(&*!6+1!$1F
(3,/&*($17!C1($!Z6(/)+!$1!$6!Q3$!1$!%'$1$*(&!$*!$1($!$1(3F
,/+7!J&1!%'$H3*(&1!%'$($*,$*!Q3$!6+1!&63)*+1!P31(/!!Q3$*!
Q3$!$6!03K+!4!6&!'$0(&!(/$*$*!,/)$*1/;*!3!4!1!'$1%$0(/9&F
)$*($>!4!$10'/K&*!3*&!V'&1$!Q3$!$I%6/Q3$!$6!1/H*/!!0&,+!
,$!R,/)$*1/;*S![G&K6&!2_7

G&K6&!2
4C:M<>F@;#G:#D<:;FLH>@CLH?

1 C*!-&($).(/0&!1$!,/0$!Q3$!6&!,/)$*1/;*!,$!3*!03K+!$1!37!
c2+,'=&1!$I%6/0&'*+1!$6!%+'Q3N!,$!$1&!&!!')&0/;*d

2 cB3.6!$1!6&!,/)$*1/;*!,$!3*&!'$0(&d!c2+,'=&1!$I%6/0&'*+1!$6!
%+'Q3N!,$!(3!'$1%3$1(&d

3 C10'/K$!3*&!V'&1$!Q3$!$I%6/Q3$!$6!1/H*/!!0&,+!,$!R,/)$*1/;*S7

C*! 6&!)$(+,+6+H=&!$1%$0=!!0&!,$!&*.6/1/1! 1$!3(/6/@&*! 6&1!
'$,$1! 1/1(N)/0&1! [<6/11>! -+*i! 4! pHK+'*>! 1\83_! 0+)+!
1/1($)&!,$! '$%'$1$*(&0/;*!,$! 6+1!,&(+1! 03&6/(&(/9+1!+KF
($*/,+1!&!%&'(/'!,$!6&1!'$1%3$1(&1!,&,&1!%+'!6+1!&63)*+1!
$*!$6!03$1(/+*&'/+7!5!%&'(/'!,$!$1(&1!'$,$1!1$!$1(&K6$0$*!
0&($H+'=&1!4!13K0&($H+'=&1![1$HZ*!6&1!%+1/K/6/,&,$1!,$!6&1!
'$1%3$1(&1_7!C1(+!*+1!&43,&!&!+'H&*/@&'>!06&1/!!0&'!6&1!'$1F
%3$1(&1!4!M&0$'!3*!&*.6/1/1!/*($'%'$(&(/9+7

56!1$'!6&!03$1(/;*!,$!/*9$1(/H&0/;*!,$!%'+0$1+>!&!%&'(/'!,$!
6+1!&*.6/1/1!$1%$0=!!0+1!M/1(;'/0+F$%/1($)+6;H/0+!4!,$!6+1!
6/K'+!,$!($I(+>!1$!'$&6/@&!$6!&*.6/1/1!,$!6&1!%'+,300/+*$1!
,$! 6+1! $1(3,/&*($1>!4! 1$! V+')&6/@&*! 6&1! 0+*1/,$'&0/+*$1!
!!*&6$1!&!)+,+!,$!0+*0631/;*>!&%+'(&*,+!*+!1;6+!'$1%3$1F
(&1!&!6&1!03$1(/+*$1!,$!/*9$1(/H&0/;*>!1/*+!,&*,+!&%+'(&F
0/+*$1>!0+*!0&'.0($'!$I%6+'&(+'/+>!1+K'$!6&!%'+K6$).(/0&!
,$!$*1$O&*@&!4!&%'$*,/@&P$!,$!6&!*+0/;*!,$!,/)$*1/;*7

-"6,(%(%#Q#X-,,-2R)%

7?#-D:CD@=L:>FH#JL;FWCLDH#:KL;F:=HAWMLDH#G:#A@#>H3
DLW>#G:#GL=:>;LW>

2'$($*,$)+1! $*! $1(&! %'/)$'&! %&'($! &%+'(&'>! &! H'&*,$1!
'&1H+1>!/*V+')&0/;*!1+K'$!6&!$9+630/;*!,$!6&!*+0/;*!,$!
,/)$*1/;*! $*! ,/1(/*(+1!)+)$*(+1! M/1(;'/0+1>! ,$($*/N*F
,+*+1!$*!&Q3$66+1!).1!1/H*/!!0&(/9+1!&!6+1!Q3$!M&!$1(&,+!
6/H&,&!$*!$6!03'1+!,$!13!$9+630/;*7!

!"#$%&'()*%"#'$+%#%*%),'$
C6!0+*0$%(+!,/)$*1/;*!M&!$9+630/+*&,+!$*! 6+1!Z6(/)+1!
0/$*! &O+1>! &6! %'/*0/%/+! 1;6+! 1$! 0+*+0=&! 6&! ,$*+)/*&,&!
$306/,/&*&>!M+4!1$!('&K&P&!&,$).1!0+*!6&!(+%+6;H/0&!4!6&!
V'&0(&67! C*! 6&! N%+0&! ,$!26&(;*! [427! &0F! 347! &0_>! 6&! ,/F
)$*1/;*!V3$!0+*0$K/,&!0+)+!$6!)=*/)+!*Z)$'+!,$!%&'.F
)$('+1!Q3$!1$!'$Q3/$'$*!%&'&!,$10'/K/'!3*!+KP$(+![</(1&1>!
h+6$@&!4!:i+',+36/1>!1\\7_7!C1&!0+*0$%0/;*!1$!)&*(39+!
M&1(&!$6!1/H6+!xix7

J&!*+0/;*!,$!,/)$*1/;*!0+*+0/,&!0+)+!$306/,/&*&>!9/$F
*$!,&,&!%+'!6&1!%'+%/$,&,$1!6&'H+!4!&*0M+![K/,/)$*1/+F
*&6_!%&'&!+KP$(+1!R%6&*+1S!+!K/$*!%+'!6&'H+>!&*0M+!4!%'+F
V3*,+! [('/,/)$*1/+*&6_! %&'&! +KP$(+1! R1;6/,+1S7!G+,&9=&!
$*!1888!$1&!*+0/;*!1$!)&*($*=&!%$'+!a/31$%%$!2$&*+3!
6&!,$!!*$4! V+')&6)$*($! [pqB+**+'!4!k+K$'(1+*>!1\\6_7!
50(3&6)$*($>!3*&!,$!6&1!*+0/+*$1!,$!6&!,/)$*1/;*>!%+F
1/K6$)$*($!R6&!).1!*&(3'&6S>!$1(.!'$6&0/+*&,&!0+*!6&!0&F
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%&0/,&,!,$!6+1!+KP$(+1!%&'&!+03%&'!$6!$1%&0/+!$306/,/&*+!
$*!$6!Q3$!1$!$*03$*('&*!13)$'H/,+17!C*!0+*1+*&*0/&!0+*!
$1(&!*+0/;*>!03&*(/!!0&'!V'&0(&6$1!1$'=&!,$!!*/'!%+'!&6HZ*!
%'+0$,/)/$*(+!6&!%'+%+'0/;*!,$6!$1%&0/;!V=1/0+!$*!$6!Q3$!
1$!/*10'/K$*!4!Q3$!$1!66$*&,+!%+'!$66+17!

-%.'#$%/#+ &'$&'+ ,)+ 0'".'1(2)+ '3*,%&%)#)4+ ),1"5)#*6"5
7("83#&"9+,"+%#13%1%:"+;+"<$'(:)<,'
J&!/,$&!,$!6+1!H'/$H+1!$'&!Q3$!(+,+!+KP$(+!$*!$6!)3*,+!
1$!%+,=&!'$%'$1$*(&'!0+)+!3*&!!!H3'&!H$+)N('/0&!('&@&F
,&! $*! %&%$6>! R,/K3P&,&S5>! 6&! 03&6! +03%&K&! 3*! 63H&'! $*!
$6!%6&*+!+!$*!$6!$1%&0/+7!5!$1(&1!!!H3'&1!H$+)N('/0&1>!&!
$1$!R63H&'S!Q3$!+03%&*>!6&!H$+)$('=&!$6$)$*(&6!6$!&1/H*&!
)&H*/(3,$1!0+)+!$6!,$!6+*H/(3,$1>!.'$&1!4!9+6Z)$*$1>!4!
$1!0+)Z*!$*0+*('&'!&1+0/&,&1!&!$1(&1!)&H*/(3,$1!&6!(N'F
)/*+!,$!,/)$*1/;*7!C6!(N')/*+!9+63)$*!$1!31&,+!/*,/1F
(/*(&)$*($!%+'!6&!%&6&K'&!,/)$*1/;*Y!1/H*/!!0&!&6H+!).1!
Q3$!6&1!3*/,&,$1!,$!)$,/,&!Q3$!1$!6$1!%3$,$*!&1/H*&'!&!
6&1!!!H3'&1!H$+)N('/0&1>!$1(+1!1+*!&('/K3(+1!,/)$*1/+*&F
,+1!0+)+!K/$*!6+!&!!')&!GM+)%1+*![2000_>!4!6&!,/)$*F
1/+*&6/,&,!$1!3*&!'$6&0/;*!/*9&'/&*($!$*('$!6&1!!!H3'&1!Q3$!
1+*!1/)/6&'$1!Q3$!*+!,$%$*,$!,$!6&1!3*/,&,$1!,$!)$,/,&!
Q3$!,$10'/K$*![)/,$*_!6&!!!H3'&!H$+)N('/0&7!C1(&1!/,$&1!
&%&'$0$*!$*!$6!('&K&P+!,$!C306/,$17

C306/,$1![325!&0F265!&0_!%6&*($;!$*!13!6/K'+ Elementos 
[C306/,$1>! 1\\1o1482>1\\4o1482>1\\6o1482_! 6+1! (N')/F
*+1!%'/)&'/+1!Q3$!0+*('/K34$'+*!&!,&'6$!0+*1/1($*0/&!&6!
1/1($)&!&I/+).(/0+!Q3$!&66=!0+*1('34;7!J+1!Z6(/)+1!0&F
%=(36+1!$1(.*!'$V$'/,+1!&!6&!H$+)$('=&!,$!6+1!1;6/,+1!4!&6!
31+!,$!%'+0$1+1!$*!6&!'$1+630/;*!,$!%'+K6$)&1!,$!.'$&1!
4!9+6Z)$*$17!C*! 13! 6/K'+!rD>! ,$!!*/;! 6+1! (N')/*+1!Q3$!
4&!M&K=&!%6&*($&,+!$*!$6!6/K'+!DY!N1(+1!V3$'+*X R3*!%3*(+!
$1!6+!Q3$!*+!(/$*$!%&'($1Y!3*&!6=*$&!$1!3*&!6+*H/(3,!1/*!
&*0M3'&Y!3*&! 13%$'!!0/$!$1! 6+!Q3$! 1;6+! (/$*$! 6+*H/(3,!4!
&*0M3'&S![C306/,$1>!1\\1o1482X!18\>1\1_Y!R3*!1;6/,+!$1!
6+!Q3$!(/$*$!6+*H/(3,>!&*0M3'&!4!%'+V3*,/,&,S![C306/,$1>!
1\\6o1482X!1\\_7

J&!H$+)$('=&!,$1&''+66&,&!%+'!6+1!H'/$H+1!$1!0+*1/,$'&,&!
0+)+!,$10'/%0/;*!/,$&6!,$!M$0M+1!1/)%6$1>!,$!'$6&0/+*$1!
$1%&0/&6$1!,$6!)3*,+!$*!Q3$!9/9/)+1>!,$6!)3*,+!V=1/0+!
[<63)$*(M&6>!1\65_>!%+'!$P$)%6+>!G+6+)$+!'$6&(;!$*!13!($+F
'=&!9/13&6!$6!%'+K6$)&!,$!6&!,/)$*1/;*!,$6!$1%&0/+![E$3H$F
K&3$'>!1\75_7!C*!$1(&!,/'$00/;*!,$!6&!'$%'$1$*(&0/;*!,$!6+1!
+KP$(+1!'$&6$1>!V=1/0+1!+!&K1('&0(+1!4!$*!&%+'(&0/+*$1!&!6&1!
'$V+')&1!Q3$!&43,&'+*!&6!,$1&''+66+!,$6!.6H$K'&>!E$W)&*!
[1\68_! &!!')&! Q3$! 6+1! V'&*0$1$1! E/0+6$! p'$1)$! [1323F
1382_!4!g'&*0+/1!?/$($! [1540F1603_!M/0/$'+*!3*! ('&K&P+!
%'$,$0$1+'!&!#$10&'($1Y!$6!%'/)$'+!6+!M/@+!$*!$6!1/1($)&!,$!
R6&(/(3,$1!4!6+*H/(3,$1S>!,$!!*/,+!&%'+I/)&,&)$*($!0+)+!
R$6!31+!,$!0++',$*&,&1!$*!6&!'$%'$1$*(&0/;*!H'.!!0&!,$!V3*F
0/+*$1!&'K/('&'/&1S!4!$6!1$H3*,+>!'$&6/@;!13!&%+'(&0/;*!$*!
6+!'$6&(/9+!&!6&!1/)K+6+H=&7!C1(+1!&9&*0$1!0+*('/K34$'+*!&!
6&!&6H$K'/@&0/;*!,$!6&!H$+)$('=&>!4!%+'!$*,$>!&6!&*,&)/&P$!
,$!6&!*+0/;*!,$!0+*0$%(+!,$!,/)$*1/;*!4!,$!M$0M+>!$*!6&!
V3*,&0/;*! ,$! 6&! H$+)$('=&! &*&6=(/0&! %+'!k$*N!#$10&'($1!
[15\6F1650_!4!2/$''$!,$!g$')&(![1601F1665_7

2&'&!$1(&!%'/)$'&!$(&%&>!'$1&6(&)+1!,+1!/,$&1!&1+0/&,&1!&!
6&!*+0/;*!,$!,/)$*1/;*7!2+'!3*!6&,+>!6&!/,$&!Q3$!M&!%'$F
,+)/*&,+!,$1,$!6+1!H'/$H+1>!0+*0$K/,&!,$1,$!6&!/*(3/0/;*!

4!6+!+K1$'9&K6$X!&6(+>!&*0M+>!6&'H+Y!,/0M&1!0&'&0($'=1(/0&1!
V3$'+*!%6&*($&,&1!,$1,$!26&(;*!4!0+)+!(N')/*+1!%'/)&'/+1!
%+'!C306/,$1!$*!13!6/K'+!Elementos7!J&!0&'&0($'/@&0/;*!,$!
C306/,$1!M&0$!Q3$!3*&!'$0(&>!3*!03&,'&,+!4!3*!03K+!,$P$*!
,$!1$'!3*!1/)%6$!+KP$(+!%&'&!%&1&'!&!1$'!+KP$(+1!,/)$*1/+F
*&,+1Y! 6&! 6+*H/(3,>!$6!.'$&!4!$6!9+63)$*!1+*!0+*0$K/,+1!
0+)+!R&('/K3(+1!,/)$*1/+*&,+1S!,$!6&!'$0(&>!$6!03&,'&,+!
4!$6!03K+!'$1%$0(/9&)$*($7!2+'!+('+!6&,+>!6&!3K/0&0/;*!4!
'$%'$1$*(&0/;*!,$!+KP$(+1!V=1/0+1!+!)&($).(/0+1>!&!%&'(/'!
,$!3*!1/1($)&!,$!R6&(/(3,$1!4!6+*H/(3,$1S![%'+K&K6$)$*($!
/*('+,30/,+1!,$1,$!$6!,$1&''+66+!$*!6&!&1('+*+)=&_!4!%+'!
6+! 0+*0$K/,+! %+1($'/+')$*($! $*! 6&! H$+)$('=&! &*&6=(/0&>!
0+*1(/(34$!3*!%'/)$'!&0$'0&)/$*(+!&!6&!/,$&!,$!&1+0/&'!6&!
,/)$*1/;*!&!6+1!1/1($)&1!,$!0++',$*&,&17

-%.'#$%/#+&'$&'+,)+0'".'1(2)+;+',+=,0'<()4+,30)('$+0'".>5
1(%*"$+;+7"$%*%"#'$+&'+,"$+"<?'1"$
5! #$10&'($1! 1$! 6$! &('/K34$! 6&! ,/)$*1/+*&6/,&,! ,$! 6&!
H$+)$('=&!%6&*&![G3'*K366>!1\68_7!:/*!$)K&'H+>!!!P&'!6&!
%+1/0/;*!,$!3*!%3*(+!$*!$6!%6&*+!&1/H*.*,+6$!,+1!*ZF
)$'+1![0++',$*&,&1_>!Q3$!$I%'$1&'&*!13!,/1(&*0/&!&!,+1!
6=*$&1!%$'%$*,/036&'$1!$*('$!1=>!*+!1;6+!V3$!3*!&%+'($!,$!
#$10&'($1!1/*+!(&)K/N*!,$!g$')&(7!B+*!131!/,$&1!%$'F
)/(/$'+*!$*6&@&'! 6&!H$+)$('=&!4! $6! .6H$K'&Y! &1/)/1)+>!
&43,&'+*!&!&!!&*@&'!6&!%$'0$%0/;*!/*(3/(/9&!4!H'.!!0&!,$!
6+1!+KP$(+1!,$K/,+!&!3*&!/*06/*&0/;*!$)/*$*($)$*($!9/F
13&6! 4! $1%&0/&6! ,$! 0+*0$K/'! 131! V+')&17!J&!*+0/;*!,$!
,/)$*1/;*!Q3$,;!&1+0/&,&!&!6+1!1/1($)&1!,$!0++',$*&F
,&1! 4! 13! %+1/K/6/,&,! ,$! $I%'$1&'! 6&1! 03'9&1!)$,/&*($!
$03&0/+*$1!4!9/0$9$'1&7!

a) La dimensión en la geometría analítica
J+1!('&K&P+1!,$!#$10&'($1!4!g$')&(!1$!0+*1(/(34$'+*!$*!
$6!V3*,&)$*(+!,$!6&!H$+)$('=&!&*&6=(/0&!4!0+*('/K34$'+*!
&6!&9&*0$!,$!6&1!)&($).(/0&1!$*!(N')/*+1!H$+)N('/0+1!4!
&6H$K'&/0+1![B++6/,H$>!1\47_7

<.1/0&)$*($>!$6!%'/)$'!%&1+!%&'&!6&!$9+630/;*!,$6!0+*F
0$%(+! ,$! 6&! ,/)$*1/;*! V3$! 6&! 0++',/*&0/;*! ,$6! $1%&0/+!
Q3$!/*('+,3P+!k$*N!#$10&'($1!$*!13!+K'&!La Geometría!
[#$10&'($1>!1\47o1637_Y!%$'+!)30M+!&*($1!5%+6+*/+![262!
&0F1\0! &0_!!!P;! $6! *+)K'$! &! ,+1! (N')/*+1! =*(/)&)$*($!
'$6&0/+*&,+1!0+*!$6!0+*0$%(+!,$!0++',$*&,&1X!&K10/1&!4!
+',$*&,&7!#$!)+,+!1/)/6&'>!$6! ('&K&P+!,$!p'$1)$!$1(&F
K6$0/;! 6&! &*&6+H=&! 0+*! 6&! 6+*H/(3,! 4! 6&! 6&(/(3,! %&'&! 6+1!
%3*(+1!,$!6&!(/$''&!4!6&!0+''$1%+*,$*0/&!$*('$!6&1!%+1/0/+F
*$1!,$!6+1!%3*(+1!,$!6&1!!!H3'&1!H$+)N('/0&1!0+*!6=*$&1!
!!P&1![E$W)&*>!1\68Y!<+4$'>!1\\\_7!C1(&!&*&6+H=&!%+,'=&!
1$'9/'6$!&6!,+0$*($!%&'&!/*('+,30/'!$6!0+*0$%(+!,$!0++',$F
*&,&1!,$!3*!%3*(+7

#$10&'($1! $*!La Geometría! /*($*(;! $I%6/0&'! 6+1!)+9/F
)/$*(+1!%6&*$(&'/+1!&!%&'(/'!,$!3*&! ($+'=&!,$!9+'(/0/,&F
,$1>!Q3$!&!13!9$@!V+')&K&!%&'($!,$!13!&)%6/+!%'+H'&)&!
!!6+1;!!0+! [G3'*K366>! 1\68_7! :/)36(.*$&)$*($>! Rg$')&(!
$10'/K/;! $6! 1/H3/$*($! %'/*0/%/+! Q3$! 6+! H3/;X!B3&*,+! $*!
3*&! $03&0/;*! ,+1! 0&*(/,&,$1! ,$10+*+0/,&1! 1$! $*03$*F
('&*>!($*,'$)+1!3*!63H&'!H$+)N('/0+>!4!6&!&6(3'&!,$!3*&!
,$10'/K/'.!3*&!6=*$&>!'$0(&!+!03'9&S![G3'*K366>!1\68X!61_7#
2&'(/036&')$*($>!B&*(+'&6!4!g&'V.*![2004X!74F75_!1$O&F
6&*! &6H3*+1! ,$(&66$1! 1+K'$! $6! ('&K&P+! ,$1&''+66&,+! %+'!
g$')&(!4!#$10&'($1X
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!!!R2&'&! &)K+1>! 6&1! ,+1! 0&*(/,&,$1! ,$10+*+0/,&1! ,$! 3*&!
$03&0/;*!1+*!1$H)$*(+1!,$!6=*$&!).1!Q3$!*Z)$'+17!8*&!,$!
N1(&1!$'&!)$,/,&!&!6&!,$'$0M&!,$6!%3*(+!,$!'$V$'$*0/&!$*!3*!
$P$!M+'/@+*(&6!4!6&!1$H3*,&!0+6+0&,&!0+)+!3*&!+',$*&,&!
9$'(/0&6!$*!$6!%3*(+!!!*&6!,$!6&!%'/)$'&7!J&!/,$&!0$*('&6!,$!6&!
H$+)$('=&!&*&6=(/0&!$1!6&!0+''$1%+*,$*0/&!$*('$!3*&!$03&F
0/;*!V[I>4_!s!0!4!$6! 63H&'!H$+)N('/0+>!H$*$'&6)$*($!3*&!
03'9&>!Q3$!0+*1/1($!$*!(+,+1!6+1!%3*(+1!034&1!0++',$*&,&1!
[I>!4_!'$6&(/9&1!&!,+1!$P$1!!!P+1!%$'%$*,/036&'$1!1&(/1V&0$*!
,/0M&!$03&0/;*7!C*!'$&6/,&,!*/!#$10&'($1!*/!g$')&(!31&'+*!
,$!)&*$'&!1/1($).(/0&!,+1!$P$1!,$!0++',$*&,&1S

#$10&'($1! [1\47o1637_! $*! 13! 6/K'+! 1$H3*,+!,$10'/K$! 6&!
&%6/0&0/;*!,$!13!)N(+,+!,$!6&1!03'9&1!('&@&,&1!1+K'$!3*&!
13%$'!!0/$!%6&*&!$*!3*!$1%&0/+!Q3$!(/$*$!('$1!,/)$*1/+F
*$1>!M$0M+!Q3$!0+*1(/(34$!6&!/,$&!%'/)&'/&!,$!6&!H$+)$F
('=&!&*&6=(/0&!,$6!$1%&0/+7!C*!13!6/K'+!($'0$'+>!$1(3,/&!6+1!
%'+K6$)&1!,$!6+1!1;6/,+1!+!13%$'1;6/,+1>!Q3$!6+!66$9&!&!
6&! '$1+630/;*!,$! $03&0/+*$1! 4! &! 6&! %'+K6$).(/0&! ,$! 6&1!
'&=0$1! 4! '$6&0/+*$1! $*('$! 6+1! 0+$!!0/$*($17!-3$1('&! Q3$!
3*&! $03&0/;*! %3$,$! ($*$'! (&*(&1! '&=0$1! 0+)+! ,/)$*F
1/+*$1! (/$*$!$6!H'&,+7!2+'!+('&!%&'($>!a/'&',!#$1&'H3$1!
[15\1F1661_!%6&*($;!3*!($+'$)&!,+*,$!3*&!%&'($!,$!13!
,$)+1('&0/;*!0+*($)%6&!$6!M$0M+!,$!Q3$!6+1!('/.*H36+1!
*+!1$!$*03$*('$*!$*!$6!)/1)+!%6&*+7!G3'*K366![1\68X!61_!
&!!')&!Q3$!R#$1&'H3$1!/*/0/;!$6!)N(+,+!,$!,$1$*'$,&'!!!F
H3'&1!%6&*&1>!&6@.*,+6&1!,$6!%6&*+!&!('$1!,/)$*1/+*$1S7

J&!('&*1/0/;*!&!6+1!$1%&0/+1!,$!03&('+!0++',$*&,&1!M+4!
$*!,=&!$1!3*!%'+0$,/)/$*(+!($;'/0+7!C6!'$136(&,+!,$!$1(&!
$9+630/;*!1$!/*/0/;!0+*!3*!('&K&P+6!,$1&''+66&,+!%+'!`$'F
)&**!a'&11)&**![180\F1877_7!J&!)$(+,+6+H=&!%&'&!0+F
*+0$'!6&!V+')&!,$!6&1!!!H3'&1!$*!6+1!$1%&0/+1!,$!6&!,/)$*F
1/;*!)&4+'!Q3$!('$1!1$!K&1;>!1+K'$!(+,+>!$*!$6!0+*0$%(+!
,$!6&!%'+4$00/;*!,$6!+KP$(+!$*!3*!$1%&0/+!,$!3*&!,/)$*F
1/;*!)$*+'![</(1&1>!h+6$@&!4!:i+',+36/1>!1\\7_7

p('&!&%+'(&0/;*!,$!#$10&'($1!V3$!0+*('/K3/'!&!6&!&6H$K'/F
@&0/;*!,$!6&!H$+)$('=&Y!$*!$1($!%'+0$1+!1$!$*03$*('&!$6!
+'/H$*! ,$! 6&! 0+*+0/,&! ,/)$*1/;*! %&'&)N('/0&>! &! 6&! 63@!
,$!6&!1+630/;*!,$!$03&0/+*$1!0+*!/*!!*/(&1!1+630/+*$17!C*!
13!6/K'+!($'0$'+>!$1(&K6$0$!6&1!'$6&0/+*$1!$*('$!6&1!'&=0$1!
4! 6&1!,/)$*1/+*$1!,$6! H'&,+!,$! 6&1! $03&0/+*$17!C1! /)F
%+'(&*($!'$1&6(&'!$6!M$0M+!,$!Q3$!1$!3(/6/@&K&!$6!(N')/*+!
,/)$*1/;*!&1+0/&,+!&!6+1!%+($*0/&1![$I%+*$*($1!$*($'+1_!
,$!$I%'$1/+*$1!0+)+!N1(&1X!I2>!I3>!I4>!$(07

5!%&'(/'!,$6!,$1&''+66+!%6&*($&,+!%+'!#$10&'($1!4!g$')&(!
%+,$)+1!)$*0/+*&'!&6H3*+1!M$0M+1!1/H*/!!0&(/9+1!0+*!'$F
6&0/;*!&6!,$1&''+66+!M/1(;'/0+!,$!6&!*+0/;*!,$!,/)$*1/;*7!
2+'!3*&!%&'($>! 1$! $I(/$*,$! 6&!*+0/;*!,$!,/)$*1/;*! '$6&F
0/+*&,&!0+*!6&!1+630/;*!,$!$03&0/+*$1!4!6&!'$%'$1$*(&0/;*!
,$!03'9&1!$*!$6!%6&*+!+!$*!$6!$1%&0/+>!4!,+*,$!13'H$*!&1F
%$0(+1!0+)+X!0+)%6$P/@&0/;*!,$6! 6$*H3&P$! 1/)K;6/0+>! 13!
'$%'$1$*(&0/;*>! 6&!,$6!%6&*+>!,$6!$1%&0/+!0&'($1/&*+![$P$1!
0&'($1/&*+1X!I>!4>!@_!4!,$6!63H&'!Q3$!+03%&*!6+1!+KP$(+1!$*!
,/0M+!%6&*+!4!$1%&0/+Y!6&1!'$%'$1$*(&0/+*$1!0&'($1/&*&1!4!
%&'&)N('/0&1!4!13!0+''$1%+*,/$*($!&'(/036&0/;*7!2+'!+('&>!
1$!$9/,$*0/&! 6&! V3$'($!9/*036&0/;*!4!$6!%&1+!,$! 6&! '$%'$F
1$*(&0/;*!$*!(N')/*+1!H$+)N('/0+1!&!(N')/*+1!&6H$K'&/0+17!
2+'!6&!&31$*0/&!,$!'$%'$1$*(&0/;*!H$+)N('/0&!,$!6+1!1/1($F
)&1!,$!1+630/+*$1!/*!!*/(+1!1$!0'$&!3*&!,/V$'$*0/&!$*('$!6&!
,/)$*1/;*!%&'&)N('/0&!4!H$+)N('/0&7

J&!H$+)$('=&!&*&6=(/0&!%$')/(/;!$I($*,$'!6&!,/)$*1/+*&F
6/,&,! Q3$! 9$*=&! ,$! 6&! N%+0&! H'/$H&! &! $1%&0/+1! Q3$! 13F
%$'&*!$6!,$! ('$1!,/)$*1/+*$17!:$!$I(/$*,$! 6&!*+0/;*!,$!
,/)$*1/;*!&1+0/&,&!&!6+!+K1$'9&K6$!4!(&*H/K6$!4!Q3$!$IF
%'$1&! 03&6/,&,$1! V=1/0&1! [&6(+F&*0M+F%'+V3*,+_Y! 13'H$*!
&1%$0(+1!+!%'+K6$)&1! /*('&)&($).(/0+1!4! 1$! '$&6/@&!3*!
&0$'0&)/$*(+!%&'&)N('/0+!&! 6&!,/)$*1/;*![)&'0&*,+! 6&!
,/V$'$*0/&! $*('$! ,/)$*1/;*! H$+)N('/0&! 4! %&'&)N('/0&_7!
C1!/)%+'(&*($!1$O&6&'!Q3$!6&!H$+)$('=&!&*&6=(/0&!%$')/F
(/;! $1(3,/&'! 6&! $1('30(3'&! 4! %'+%/$,&,$1! ,$! $1%&0/+1! *F
,/)$*1/+*&6$1>!('&K&P+!Q3$!1$!$)%'$*,/;!&!)$,/&,+1!,$6!
1/H6+!xix7!

b) La dimensión relacionada con otras geometrías (las no 
euclidianas): se mantiene lo intuitivo y lo observable7
J+1!&9&*0$1!$I%$'/)$*(&,+1!4!$6!,$1&''+66+!,$!6&1!/,$&1!
&6'$,$,+'! ,$! 6+1! $1(3,/+1! ,$! 6&! /*,$%$*,$*0/&! ,$! 6+1!
%+1(36&,+1!,$!6&!H$+)$('=&!$306/,/&*&!H$*$'&'+*!*3$9+1!
)+,$6+1!%&'&!'$%'$1$*(&'!4!$1(3,/&'!$6!)3*,+!)$,/&*($!
6&1!H$+)$('=&1!*+F$306/,/&*&1![$1%&0/+1!03'9+1!*F,/)$*F
1/+*&6$1_7

C*!$1&!,/'$00/;*>!56K$'(!C/*1($/*![187\F1\55_!&%'+9$0M&!
6+1!,$1&''+66+1!,$!E/0+6&/!J+K&0M$91i/![17\2F1856_!4!,$!
a$+'H!k/$)&**![1826F1866_>!Q3/$*!,$!!*$!3*!$1%&0/+!03'F
9+!0+*!03&6Q3/$'!*Z)$'+!,$!,/)$*1/+*$1>!%&'&!V+')36&'!
6&!G$+'=&!,$!6&!k$6&(/9/,&,!a$*$'&67!J&!($+'=&!,$!C/*1($/*!
%3$,$!1$'!)$P+'!$1(3,/&,&!K&1.*,+1$!$*!6+!Q3$!1$!0+*+0$!
0+)+!$6!$1%&0/+F(/$)%+!,$!`$')&**!-/*i+W1i/![1864F
1\0\_!4!1+K'$!$6!03&6!1$!,/0$!Q3$!$1!03'9+7!#$K$)+1!&0+F
(&'! Q3$! 6&! ,$10'/%0/;*! $1%&0/+F($)%+'&6! ,$! -/*i+W1i/!
%3$,$!1$'!9/13&6/@&,&!0+*!V&0/6/,&,!0+)+!3*!$1%&0/+!%6&*+!
[$6!(=%/0+!%6&*+!,$!6&!H$+)$('=&!$306/,/&*&_>!,+*,$!6&!,/F
)$*1/;*!(/$)%+!$1!%$'%$*,/036&'!&6!%6&*+![</(1&1>!h+6$@&!
4!:i+',+36/1>!1\\7Y!`&04&*>!1\\8Y!k&O&,&! [2003_Y!?+*!
`$6)M+6(@>!1\68_7

C*!1887>!̀ $*'/!2+/*0&'N![1854F1\12_!,$10'/K$!3*!)+,$6+!
0+*0'$(+!,$!3*&!H$+)$('=&!*+F$306/,/&*&!$*!,+1!,/)$*1/+F
*$1>!$6!%6&*+!M/%$'K;6/0+Y!&,$).1>!('&K&P;!0+*!3*!)N(+,+!
%&'&!9/13&6/@&'!6&!03&'(&!,/)$*1/;*!&!K&1$!,$!$*('$*&'!6&!
/*(3/0/;*!)$,/&*($!%'+4$00/+*$1!130$1/9&1!,$!+KP$(+1!('/F
,/)$*1/+*&6$1!1+K'$!('$1!+!,+1!,/)$*1/+*$1![k+,'=H3$@>!
2005_7

J&!'$9/1/;*!,$!6&1!$1('30(3'&1!0+*0$%(3&6$1!$*!6&1!)&($).F
(/0&1!%'+%3$1(&1!H$*$';!4!+K6/H;!&!3*&!'$6$0(3'&!4!'$9/1/;*!
,$!6&!*+0/;*!,$!,/)$*1/;*!,$*('+!,$!6&!V3*,&)$*(&0/;*!,$!
6&1!)&($).(/0&17!C6!$1%&0/+F(/$)%+!,$!03&('+!,/)$*1/+*$1!
4!6+1!$1%&0/+1!03'9+1!,$!k/$)&**!*F,/)$*1/+*&6$1!'$9+F
630/+*&*!6&!*+0/;*!,$!,/)$*1/;*!&!%&'(/'!,$!6+!/*(3/(/9+>!
6+!H'.!!0+!4!6+!+K1$'9&K6$!$*!6&!H$+)$('=&!$306/,/&*&7!:/*!
$)K&'H+>!$1&!0&'&0($'/@&0/;*!(/$*$!9/H$*0/&!4!1$!0+*1$'9&!
%&'&!$1&!N%+0&7

c) La dimensión en el álgebra lineal: una noción abs-
tracta.
J&1!*+0/+*$1!,$!,/)$*1/;*!0+*P3H&,&1!%+'!6+1!0&)K/+1!
/)%361&,+1!%+'!g$')&(!4!#$10&'($1!1$!$*'/Q3$0/$'+*!&6!
0+*1/,$'&'! 6&!,/)$*1/;*!13%$'/+'!&!('$1!4!&6!0+*0$%(3&F
6/@&'6&! 0+)+! 3*! *Z)$'+! &! %&'(/'! ,$! 6&1! ,/1031/+*$1! ,$!
a/31$%%$!2$&*+![1858F1\32_7!C*!$6!0&%=(36+!Dr!,$!13!6/F
K'+7!$1(&K6$0$!4!,$!!*$!6&!&I/+).(/0&!,$!3*!1/1($)&!6/*$&6!
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0+)+!3*!1/1($)&!,$!+KP$(+1!Q3$!1&(/1V&0$*!03&('+!0+*,/F
0/+*$187!5,$).1>!$1(&K6$0$!6&!,$!!*/0/;*!,$!,$%$*,$*0/&!
,$!+KP$(+1!$!/*,$%$*,$*0/&!,$!+KP$(+1!4!6&!,$!,/)$*1/;*!
0+)+!$1!0+*+0/,&!M+4!,=&!$*!$6!.6H$K'&!6/*$&6![pq!B+**+'!
4!k+K$'(1+*>! 1\\6_7!J&! ,/)$*1/;*! '$%'$1$*(&! 3*&! %'+F
%/$,&,!&K1('&0(&!,$!3*!$1%&0/+!9$0(+'/&6!4!$1(.!6/H&,&!&6!
$1%&0/+!*F,/)$*1/+*&67

J&!,/)$*1/;*!%&'&!$1(&!N%+0&!1$!,$1&''+66&!$*!3*!)3*F
,+!).1! V+')&6/@&,+! 4!)$*+1! /*(3/(/9+>! /*)$'1+! $*! 3*!
6$*H3&P$!$1%$0/&6/@&,+X!$6!,$6!.6H$K'&!6/*$&67!g'$*($!&!6&!
%'$%+*,$'&*0/&!,$6!6$*H3&P$!&6H$K'&/0+FH$+)N('/0+!).1!
V+')&6!4!1/)K;6/0+>!$6!('&@&,+!,$!6+1!+KP$(+1!H$+)N('/0+1!
%&'&! +K1$'9&'! +! $1(3,/&'! %'+%/$,&,$1>! 4! $*('$! $66&1! 6&1!
'$6&0/+*&,&1!0+*!6&!,/)$*1/;*>!0+)/$*@&!&!'$@&H&'1$7!J&!
,/)$*1/;*! 1$! %'$1$*(&! 0+)+!3*! *Z)$'+! 4! $1(.! &1+0/&F
,+! &! 6&! '$%'$1$*(&0/;*! +! ,$!!*/0/;*! ,$! +KP$(+1! &! %&'(/'!
,$!0+)K/*&0/+*$1!,$!+('+1![9$0(+'$1!4!$10&6&'$1_7!J&!*+F
0/;*!,$!,/)$*1/;*!$1!&K1('&0(&!%+'!03&*(+!$1(.!&1+0/&,&!
&!0+*0$%(+1!&K1('&0(+1!0+)+!6+1!66&)&,+1!$1%&0/+1!9$0F
(+'/&6$17

-%.'#$%/#+ &'$&'+ ',+ )#=,%$%$+ ;+ ,)+ 1"7","02)4+ 3#)+ #3':)+
"(%'#1)*%/#
`&0/&!!!*&6$1!,$6!1/H6+!xix>!1$!&K+',;!$6!%'+K6$)&!,$!6&!
,/)$*1/;*>!Q3$!M&K=&!1/,+!/*(3/,+!%+'!B&*(+'!$*!6&!0+*1F
('300/;*!,$!3*&!&%6/0&0/;*!1F1!$*('$!6&!'$0(&!4!$6!%6&*+!4!
%+'! 3*&! 03'9&! 0+*1('3/,&! %+'! 2$&*+7! 2+/*0&'N! /*/0/&! $6!
$1(3,/+!,$!6+1!%'+K6$)&1!,$!6&!H$+)$('=&!*F,/)$*1/+*&6!
4!P3*(+!&!a+((V'/$,!J$/K*/@![1646F1716_!4!+('+1!)&($).F
(/0+1!1$O&6&'+*!6&!*$0$1/,&,!,$!3*&!,$!!*/0/;*!,$!,/)$*F
1/;*!Q3$!%3,/$'&!1$'!&%6/0&,&!&!6+1!$1%&0/+1!&K1('&0(+1!&!
6&!9$@!Q3$!6&1!313&6$1X!'$0(&!4!%6&*+7!C1(&1!*$0$1/,&,$1!
0+*('/K34$'+*!&!%'+V3*,/@&'!6+1!$1(3,/+1!$*!H$+)$('=&!K&F
1&,+1!$*!6+1!)N(+,+1!,$6!&*.6/1/1!)&($).(/0+>!0+*!'$136F
(&,+1!H$*$'&6/@&,+1>!V+')&6/@&,+1!4!,$!'/H+'!)&($).(/0+!
0+*('&'/+1!&!6&!/*(3/0/;*!,$1&''+66&,&!%+'!6+1!H'/$H+17

2+'!3*&!%&'($>!1$!'$&6/@&*!$I($*1+1!$1(3,/+1!*+!4&!/*(3/F
(/9+1! 1/*+! V+')&6$1! 1+K'$! 0/$'(&1! 06&1$1!,$!%3*(+1! [%+'!
$P$)%6+>!,$!V+')&1!Q3$!*+!%3$,$*!,$10'/K/'1$!)$,/&*F
($!*/*H3*&!$03&0/;*!&6H$K'&/0&_!4!%+'!6&!+('&>!$)%$@;!&!
$I&)/*&'1$!6&!*+0/;*!,$!,/)$*1/+*&6/,&,7

56!'$1%$0(+>!h&1*$'!4!E$W)&*![1\76>!%7!32\_!&!!')&*!
Q3$! 1$! ('&(;! ,$! ,$($')/*&'! 1/! 3*! *Z)$'+>! 66&)&,+! 3*&!
)$,/,&>!%+,=&!&1/H*&'1$!,$!)&*$'&!Z*/0&!&!0&,&!!!H3'&!
$*!$6!%6&*+!,$!)+,+!Q3$!1$!1&(/1!!0/$'&*!0/$'(&1!0+*,/F
0/+*$17!-.1!&Z*>!1$!,$)+1(';!Q3$!1$!6$!%+,=&!&1/H*&'!3*&!
Z*/0&! )$,/,&7! g$6/I! `&31,+'VV! [1868F1\42_! ,$)+1(';!
Q3$!$1($!%'+K6$)&!$I($*,/,+!&!13%$'!!0/$1\!$1!/''$1+63K6$!
4!6+1!)N(+,+1!3(/6/@&,+1!%&'&!,&'!1+630/;*!&6!%'+K6$)&!
%6&*($&,+!&*($'/+')$*($!'$136(&'+*!/*&,$03&,+1!%&'&!,$F
($')/*&'!3*&!)$,/,&!Z*/0&7

J&! &I/+)&(/@&0/;*! ,$! 6&!)&($).(/0&! Q3$! 1$! ,$1&''+66;!
%&'&!$1(&!N%+0&!/*"!34;!$*!6&!V+')&6/@&0/;*!,$!131!+KP$F
(+1>!0+*0$%(+1>!,$)+1('&0/+*$17!J&!,/)$*1/;*!*+!$10&%&!
&!$66+!4!3*+!,$!6+1!0+*0$%(+1>!6&!)$,/,&>!&1+0/&,+1!,$1,$!
6+1!H'/$H+1!&!$66&>!(&)%+0+7!51=!0+)+!6&!)$,/,&!,$6!.'$&!
,$6!%6&*+!$1!Z*/0&>!0&K$!%'$H3*(&'1$!1/!6&!,/)$*1/;*!$1!
Z*/0&7

a) El espacio es tridimensional
C6!!!6;1+V+! D*)&*3$6! h&*(! [1724F1804_! 13%+*=&! $6! $1F
%&0/+! $306=,$+! 0+)+! 3*! 0+*0$%(+!a priori! ! ,$6! %$*1&F
)/$*(+>! %'$9/+! &! 6&! $I%$'/$*0/& [h&*(>! 1\78o1781_7!C*!
$1($!1$*(/,+>!$6! ($)&!,$6!$1%&0/+!$'&!0+*1/,$'&,+!0+)+!
3*!%'+K6$)&!!!6+1;!!0+!4!0+)+!3*!%'+K6$)&!)&($).(/0+Y!
h&'6!-$*H$'![1\02F1\85_!4!2&9$6!8'41+M*![18\8F1\24_!
,$)+1('&'+*>!$*!1\22>!Q3$!$6!$1%&0/+!$1!('/,/)$*1/+*&67!
:$!,$!!*$!,$!3*&!)&*$'&!%3'&)$*($!6;H/0&!6+!Q3$!1$!/*F
($*(&!,$0/'!0+*!R,/)$*1/+*&6/,&,S!4!&,$).1!,$!6+!'$6&(/F
9+!&!6+!3*/,/)$*1/+*&6>!K/,/)$*1/+*&6!4!('/,/)$*1/+*&6!
,$!3*&!!!H3'&!H$+)N('/0&!+!R0+*P3*(+!,$!%3*(+1S![`&M*>!
1\76_7

5%&'$0$!0+*1+6/,&,&!6&!*+0/;*!,$!,/)$*1/;*![*+!*$H&F
(/9&_!,$1,$!$6!%3*(+!,$!9/1(&! (+%+6;H/0+10>!,+*,$!1$! /*F
('+,30$!6&!)N('/0&>!3*+1!&I/+)&1!4!1$!&K+',&*!&1%$0(+1!
H6+K&6$1! ,$! 6&1! V+')&1! 31&*,+!+KP$(+1!)&($).(/0+1! $*!
0+*P3*(+1!,$!%3*(+1>!034&!*+0/;*!,$!0$'0&*=&!&60&*@&!6&1!
9$0/*,&,$1>!V'+*($'&1>!,+)/*/+1>!$*(+'*+17!J&!,/)$*1/;*!
(+%+6;H/0&!,$!3*!0+*P3*(+!1$!$1(&K6$0$!&!%&'(/'!,$!6&!,/F
)$*1/;*!,$!13!V'+*($'&7

C9+630/+*&! 6&! *+0/;*! ,$! ,/)$*1/;*Y! 1/*! $)K&'H+>! 6&!
$306=,$&! 4! 6&! 0&'($1/&*&! %$')&*$0$*! /*9&'/&K6$1! $*! 6&1!
*3$9&1!0+*0$%0/+*$17!8*&!,$!6&1!/*($'%'$(&0/+*$1!,$!6&!
,/)$*1/;*>!%+1/K6$)$*($!R6&!).1!*&(3'&6S>!$1(.!'$6&0/+F
*&,&!0+*!6&!0&%&0/,&,!,$!6+1!+KP$(+1!%&'&!+03%&'!$6!$1%&F
0/+!$306/,/&*+!$*!$6!Q3$!1$!$*03$*('&*!13)$'H/,+17!#/0M+!
,$!+('&!V+')&>!6&!,/)$*1/;*!&43,&'.!$*!6&!,$($')/*&0/;*!
,$6! 0+*($*/,+! +!)$,/,&7!8*&! %'+%/$,&,! /*($'$1&*($! $*!
(+%+6+H=&!$1! 6&!0+*1$'9&0/;*!,$6!9&6+'!,$! 6&!,/)$*1/;*!
03&*,+! 1$! '$&6/@&!3*&! ('&*1V+')&0/;*!M+)+(;%/0&7!CIF
%'$1&,+! ,$! +('&!)&*$'&X! 1/! ,$V+')&)+1! 3*! +KP$(+>! 1/*!
'+)%$'6+>!%$'V+'&'6+!+!1+6,&'6+>!0+*1$'9&'.!13!,/)$*1/;*!
[:/$''&>!2000_7

J&!H$+)$('=&>!$6!.6H$K'&!4!$6!&*.6/1/1!0+*"!34$'+*!$*!$6!
/*($'N1! 0/$*(=!!0+! ,$! 6+1!)&($).(/0+1! ,$! 6&! N%+0&! %&'&!
0+*(/*3&'!0+*!6&!1/1($)&(/@&0/;*>!6&!&K1('&00/;*!4!$6!,$F
1&''+66+!,$6!)N(+,+!&I/+).(/0+!$*! 6&1!)&($).(/0&1>!*+!
,$1,$!3*!%3*(+!,$!9/1(&!/*(3/(/9+!1/*+!).1!K/$*!6;H/0+!4!
&K1('&0(+7!C1(&!$9+630/;*!)&'0;!$6!'3)K+!,$!131!+KP$(+1>!
0+*0$%(+1>!,$!!*/0/+*$1>!($+'$)&1Y!$!/*)$'1&!$*!$1$!,$F
1&''+66+>!6&!*+0/;*!,$!,/)$*1/;*!$IM/K$!13!*3$9&!+'/$*F
(&0/;*!(+%+6;H/0&7

-'$&'+,)+82$%*)4+0()&"+&'+,%<'(1)&+&',+.":%.%'#1"
p('&!/,$&!,$!,/)$*1/;*!1$!'$!!$'$!&6!H'&,+!,$!6/K$'(&,!,$6!
)+9/)/$*(+!$*!$6!$1%&0/+7!C*($*,$)+1!$1(&!6/K$'(&,!0+)+!
$6!*Z)$'+!,$!,/'$00/+*$1!+'(+H+*&6$1!,/V$'$*($1!Q3$!%+F
,&)+1!(+)&'7!C*!$6!$1%&0/+!Q3$!0+*+0$)+1!0+*(&)+1!0+*!
('$1!,/'$00/+*$1X!/@Q3/$',&F,$'$0M&>!&('.1F,$6&*($!4!&''/K&F
&K&P+![:/$''&>!2000_7

5!%'/*0/%/+1!,$6!1/H6+!%&1&,+>!$*! 6&! V=1/0&!1$!$9/,$*0/&!
6&! *$0$1/,&,! ,$! 13%+*$'!).1! ,$! ('$1! ,/)$*1/+*$1! %&'&!
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)+1!4!9/9/)+1!$*!('$1!,/)$*1/+*$1>!4!$10'/K/)+1!4!,/K3F
P&)+1!$*!3*!%6&*+!,$!,+1!,/)$*1/+*$1Y!6&!$103$6&!%&'$0$!
M&K$'!&K&*,+*&,+!%&'($!,$!13!$*1$O&*@&7

B+*! &6H3*+1! 0+*0$%(+1>! 6&! $103$6&! %&'($! ,$6! 0+*9$*0/F
)/$*(+! ,$! Q3$! $6! &63)*+! &0&K&! &%'$*,/$*,+! ,$1,$! 131!
$I%$'/$*0/&1>!1+0/&6$1>!V&)/6/&'$1!+!%&'(/036&'$17!2+'!(&*(+>!
0+*9/$'($!R$*!+KP$(+1!,/,.0(/0&)$*($!/*9/1/K6$1!1&K$'$1!4!
0+*+0/)/$*(+1! Q3$! $6! &63)*+! ($*,'.! ,$1%3N1! *$0$1/,&,!
,$!3(/6/@&'>!K/$*!%&'&!&,Q3/'/'!*3$9+1!0+*+0/)/$*(+1>!K/$*!
%&'&!13!9/,&!%$'1+*&6S![BM&)+''+>!2003&>!%7!222_7

C*!$6!0&1+!%&'(/036&'!Q3$!$1(&)+1!('&(&*,+>!,$!6&!*+0/;*!
,$!,/)$*1/;*>!c$1!%+1/K6$!0+)%'$*,$'!1+0/&6!+!%&'(/03F
6&')$*($!$6!1/H*/!!0&,+!,$!6&!,/)$*1/;*!0>!1>!2!4!3d>!c,$!
6&!4>!6&!5u!4!6&!*+0/;*!(+%+6;H/0&d!c:$!66$H&!&!0+*0$K/'!
6+1! +KP$(+1! *+! 0+)+! 1/)%6$1! +KP$(+1! 1/*+! ,/)$*1/+*&F
,+1d!c:$!66$H&!&!$*($*,$'!6&!/,$&!,$!)$,/,&!0+)+!&('/F
K3(+!,/)$*1/+*&,+!,$!6+1!+KP$(+1d!c:$!%3$,$*!&%'$0/&'!
+('&1! ,/)$*1/+*$1>! 0+)+! 6&! g'&0(&6>! 1/*! 0+)%'$*,$'! $6!
/)%&0(+!)&($).(/0+!4!0+*('&/*(3/(/9+!,$!0+*1/,$'&'!Q3$!
$I/1($*!,/)$*1/+*$1!*+!$*($'&1d!C*!+('&1!%&6&K'&1>!c1$!
%3$,$! ,$1&''+66&'! 1+0/&6)$*($! 6&! *+0/;*! ,$! ,/)$*1/;*!
0+*!$6!*/9$6!,$!0+)%'$*1/;*!$I%6/0/(&,+1!$*!6&!1$07!177!
,$! $1($! &'(=036+d! 2+,$)+1! &H'$H&'! &! 6&! &!!')&0/;*! ,$!
BM&)+''+![2003&>!%7!222_>!Q3$!M&4!0+*+0/)/$*(+1!Q3$!
*+!1;6+!1$!%'$0/1&*!%&'&!&,Q3/'/'!*3$9+1!0+*+0/)/$*(+1!
*$0$1&'/+1!%&'&!6&!9/,&!%$'1+*&6!+!%'+V$1/+*&6>! (&)K/N*!
%&'&!&0$'0&'1$!&6!1&K$'!)&($).(/0+!,$!+('&!)&*$'&>!&!('&F
9N1!,$!3*&!)&($).(/0&!,/1(/*(&>!).1!0$'0&*&!&!6+!'$&6!4!&!
6&!*&(3'&6$@&>!0+)+!1$'=&!&!('&9N1!,$!6&!H$+)$('=&!V'&0(&67!
2+'! (&*(+>! $6! 0+*9$'(/'! $*! +KP$(+1! ,/,.0(/0&)$*($! /*9/F
1/K6$1!0/$'(+1!1&K$'$1!4!0+*+0/)/$*(+1!(/$*$!(&)K/N*!13!
0+*1$03$*0/&!$*!$1($!1$*(/,+7

C*0+*('&'1$!4!('&K&P&'!6&!*+0/;*!,$!,/)$*1/;*!$*!$1($!*/9$6!
,$!6&!$103$6&!+K6/H&(+'/&![13F17!&O+1_!*+!1;6+!V3*,&)$*F
(&!6&!0+*1('300/;*!,$!*3$9+1!0+*+0/)/$*(+1>!&1+0/&,+1!&!
6&1!)&($).(/0&1>!V=1/0&!$!/*H$*/$'=&1!$*!$6!*/9$6!3*/9$'1/F
(&'/+>!1/*+!Q3$!1$'.!$*(+*0$1!3*&!*+0/;*!Q3$!$6!$1(3,/&*($!
($*,'.!Q3$!3(/6/@&'7!2$')/(/'=&!/*('+,30/'!4!0+)%'$*,$'!$6!
/)%+'(&*($!1&6(+!$%/1(N)/0+!,$!6&!)&($).(/0&>!&6!%&1&'!,$!
6&!,/)$*1/;*!$*($'&!&!6&!$I/1($*0/&!,$!3*&!,/)$*1/;*!V'&0F
0/+*&'/&>!%'+%/&!,$!6+1!+KP$(+1!V'&0(&6$17

5*($1! ,$! %+,$'! /*('+,30/'! 6&! ,/)$*1/;*! V'&0(&6>! %&'$0$!
Q3$!1$!M&0$!*$0$1&'/+!M&0$'!R9/1/K6$S!,/,.0(/0&)$*($!6&!
,/)$*1/;*!$*!6&!$10+6&'/,&,7!C1(&!*+0/;*!$1(.!*$0$1/(&,&!
,$!&0(/9/,&,$1!$I%6=0/(&1!4o+!0+*$I/+*$1!0+*!0/$'(&1!*+F
0/+*$1!%&'&!1&69&'!$1(&!R&31$*0/&S7!

[?#$;\<:=@;#DH>D:KF<@A:;#@;HDL@GH;#@#A@#>HDLW>#G:#
GL=:>;LW>

:$HZ*!G&66!4!?/**$'![1\81>!%7!151_!$6!$1Q3$)&!0+*0$%F
(3&6!Q3$!(/$*$!3*!13P$(+!,$!3*!0+*0$%(+!)&($).(/0+!$1!6&!
$I%'$1/;*!Q3$!%$')/($!'$V$'/'1$!Ra la estructura cogniti-
va de un individuo asociada a un concepto matemático 
y que incluye todas las imágenes mentales (imágenes 
asociadas al concepto en su mente, incluyendo cualquier 
representación del concepto: grá! ca, numérica, simbóli-
ca,V), las propiedades y los procesos asociados al con-
ceptoS7! 2&'&! &%'+I/)&'*+1! 4! 0&($H+'/@&'! 6+1! $1Q3$)&1!
0+*0$%(3&6$1!,$!6+1!$1(3,/&*($1>!&!%&'(/'!,$!6&1!'$1%3$1F
(&1!,$!N1(+1>!*+1!/*($'$1&!0+*+0$'!6&1!/,$&1!Q3$!&1+0/&!$6!
&63)*+!&6!0+*0$%(+>!6+1!%'+0$,/)/$*(+1!Q3$!/)%6$)$*(&!
&6!31&'!6&!*+0/;*!4!6&1!%'+%/$,&,$1>!4!6&1!'$%'$1$*(&0/+F
*$1!$!/).H$*$1!Q3$!$6!$1(3,/&*($!$9+0&!4!&1+0/&!&6!0+*F
0$%(+7

B+)+!$I%6/0/(&)+1!$*!$6!&%&'(&,+!,$!6&!)$(+,+6+H=&>!6&1!
'$,$1!1/1(N)/0&1!*+1!&43,&'+*!%&'&!+'H&*/@&'>!06&1/!!0&'!
6&1! '$1%3$1(&1!,$! 6+1! $1(3,/&*($1! &6! 03$1(/+*&'/+! [G&K6&!
2_! 4! M&0$'! $6! &*.6/1/1! /*($'%'$(&(/9+>! +K($*/N*,+1$! 6+1!
1/H3/$*($1! '$136(&,+1!4! 0&($H+'=&1! V3*,&)$*(&,&1! $*! 6&!
0&'&0($'/@&0/;*!&*($'/+'7!C*!0&,&!0&($H+'=&!$10'/K/)+1!$*!
03'1/9&! 6&1!%&6&K'&1!4!$I%'$1/+*$1!31&,&1! ($I(3&6)$*($!
%+'! 6+1! &63)*+17! C10'/K/)+1! &6H3*&1! '$1%3$1(&1! '$%'$F
1$*(&(/9&1!,$!0&,&!0&($H+'=&! &!)+,+!,$!$P$)%6+Y! $1(.*!
/,$*(/!!0&,&1!0+*!5*!Q3$!Q3/$'$!,$0/'X!563)*+!0+*!03$1F(/+*&'/+!*Z)$'+!*7

3C1C+-%.'#$%/#+&',+*3<"

a) La dimensión del cubo está asociada a la concepción 
euclídea.
2&'&!51!&63)*+1![73v_!6&!,/)$*1/;*!,$6!03K+!$1!3>!%+'!
($*$'! largo, ancho y profundidad7!2+0+1!+V'$0$*!&6HZ*!
)&(/@!,/1(/*(+!$*!13!/*($'%'$(&0/;*7!p0M+!$1(3,/&*($1!*+!
*+)K'&*!$6!6&'H+>!&*0M+!4!%'+V3*,/,&,>!P31(/!!0&*!6&!&!!'F
)&0/;*! Q3$! $6! 03K+! (/$*$! ,/)$*1/;*! 3! %+'! %+1$$'! tres 
dimensiones7!

b) La dimensión del cubo está asociada al espacio que 
ocupaC
8*!1+6+!&63)*+![1>4v_!&!!')&!Q3$!6&!,/)$*1/;*!,$6!03K+!
$1!3!%+'Q3$!ocupa un mayor espacio7!

c) La dimensión del cubo está asociada a la ubicación de 
los puntos del cubo en el espacio tridimensional.
G'$1!&63)*+1![4>2v_!*+)K'&*!6&1!0++',$*&,&1!+!$6!$1F
%&0/+!k37!5!!')&!511X!el cubo posee los puntos en las tres 
coordenadas; 4!513X!al dibujar un cubo se puede apre-
ciar en los ejes cartesianos, x, y, z.

d) Quince alumnos no contestan [21>4v_.

3C2C+-%.'#$%/#+&'+,)+('*1)
2&'&!10!&63)*+1![14>2v_!6&!,/)$*1/;*!,$!6&!'$0(&!$1!2>!4!
%&'&!40!$1(3,/&*($1![57>1v_!$1!17!C6!'$1(+!,$!$1(3,/&*($1!
V+')36&*!6&!,/)$*1/;*>!0+*!$6!&*0M+>!+!6&'H+!+!,&*!+('&1!
$I%6/0&0/+*$17
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!!!a) La recta es una ! gura en un plano y, por ello, es de 
dimensión 2.
#/$@!&63)*+1![14>2v_!&!!')&'+*!Q3$!6&!'$0(&!(/$*$!,+1!
,/)$*1/+*$1Y! $1(+1! &63)*+1! 0+*0/K$*! $6! %3*(+! 0+*! ,/F
)$*1/;*>!0+*!6+!03&6!6&!13)&!,$!%3*(+1!Q3$!V+')&!6&!'$0F
(&!%'+,30$!3*!1$H)$*(+!Q3$!(/$*$!6&'H+!4!&*0M+7

51X!Dos dimensiones serían ancho y largo, ya que por 
mínimo que sea hay altura.

530X!Una recta es simplemente un conjunto de puntos uni-
dos, por lo tanto, y volviendo a la a! rmación anterior, una 
recta tiene una dimensión, que es el largo; pero si nos pusié-
ramos a analizar la recta, notaríamos que la dimensión de 
los puntos (ancho) unidos, forma un largo y esto provocaría 
que concluyésemos que una recta tiene 2 dimensiones.

b) La recta posee sólo el largo, no tiene profundidad ni 
altura y por ello tiene dimensión 1.
2&'&!13!$1(3,/&*($1! [18>5v_>! 6&! '$0(&! (/$*$!3*&!,/)$*F
1/;*7!:$!%&'($! ,$!3*!+KP$(+! $*! $6! $1%&0/+!Q3$!*+! (/$*$!
&*0M+!4!&6(3'&>!+!$1!3*&!!!H3'&!Q3$!%+1$$!6&'H+>!%$'+!*+!
%'+V3*,/,&,!4!&6(3'&7

56X!Tiene una dimensión debido a que no puede tener 
profundidad ni altura.

514X!Ya que la recta sólo posee largo, mas no posee las 
otras dos, ni ancho ni profundo.

531X!La única dimensión que podemos medir y observar 
sería la longitud, el largo de esa recta.

c) La recta tiene una dimensión puesto que es una suce-
sión de puntos. 
2&'&!10!&63)*+1![14>2v_>!6&!'$0(&!(/$*$!3*&!,/)$*1/;*!
%+'! 1$'!3*!0+*P3*(+!,$!%3*(+1! /*!!*/(+17!#$!$1(+1!$1(3F
,/&*($1!5!&!!')&*!&,$).1!Q3$!6+1!%3*(+1!,$!$1(&!130$1/;*!
(/$*$!,/)$*1/;*!17

52X!Ya que la recta es un conjunto de puntos in! nitos.

510X!Una recta posee una sola dimensión, porque la recta 
es una sucesión de puntos, y los puntos poseen una sola 
dimensión7

17!$1(3,/&*($1![24>2v_!&!!')&*!Q3$!6&!'$0(&!(/$*$!,/)$*F
1/;*!1>!%$'+!*+!P31(/!!0&*!13!'$1%3$1(&!+!13!'$1%3$1(&!*+!
,&!*/*HZ*!,&(+!06&'+7!

d) La dimensión de la recta es asociada al largo de ésta, 
o con su largo y ancho.
2&'&!6!&63)*+1![8>5v_!6&!,/)$*1/;*!$1(.!'$6&0/+*&,&!0+*!
6&!)$,/,&!,$!13!6+*H/(3,>!+!0+*!6+!Q3$!66&)&*!6+1!$1(3F
,/&*($1!$6!6&'H+X

53\X!Es el largo, porque no posee altura, ni anchura, y cuando 
se habla de una recta se asocia con largo y no con ancho.

541X!La longitud, porque no posee ninguna de las otras 
dimensiones, es decir, no puede tener profundidad por-
que no se ha determinado el volumen de una recta y tam-
poco la altura.

554X!Una recta es in! nita o puede serlo, la única dimen-
sión que podría yo nombrar, sería el largo de la recta, 
aunque ya dije puede que sea in! nita.

537X!La dimensión de una recta puede ser in! nita, mien-
tras no esté establecido su longitud o su medida.

:/*!$)K&'H+>!8!$1(3,/&*($1![11>4v_!&1+0/&*!6&!,/)$*1/;*!
,$!6&!'$0(&!0+*!$6!6&'H+!4!&*0M+7

516X!Largo porque se extiende hacia sus lados con una 
medida por ejemplo 3cm y ancho por su grosor.

553X!Es largo y ancho, porque sólo éstas pueden ser ob-
servadas.

526X!La dimensión de la recta es a lo largo y a lo ancho.

e) Seis estudiantes no contestan la pregunta#T8>5v_7

3C3C+G%0#%!+*)&"+&'+&%.'#$%/#
:+*!%+0+1! 6+1! &63)*+1>! ,$! 6+1! 70>! Q3$! M&*! V+')36&,+!
3*&! V'&1$! 0+*! 0/$'(+! 1$*(/,+! $! /*($'%'$(&K6$7! g'&1$1! ,$!
$1($!(/%+!*+!M&*!%+,/,+!1$'!0&($H+'/@&,&1X

514X!Planos en los cuales se ubican diferentes objetos.

552X!Son los diferentes planos en que se pueden observar 
los objetos o cosas.

[14!$1(3,/&*($1>!20v>!$I%'$1&'+*!V'&1$1!1$)$P&*($1!&!6&1!
,+1!&*($'/+'$1_7

51\X!Son los campos que representa un objeto.

570X!Se puede de! nir como las proyecciones en las que se 
re" ejan uno o más objetos, de acuerdo con su profundidad.

7!$1(3,/&*($1![10v_!'$6&0/+*&*!6&!,/)$*1/;*!0+*!$6!&*F
0M+>!6&'H+!4!&6(+!%$'+!*+!6+H'&*!$I%'$1&'!3*&!V'&1$!0+M$F
'$*($!Q3$!$I%'$1$!$6! 1/H*/!!0&,+!,$!,/)$*1/;*7!p('+1!7!
[10v_!'$6&0/+*&*!6&!,/)$*1/;*!0+*!3*&!)$,/,&>!)$,/,&!
,$6!6&'H+!4o+!&*0M+>!)$,/,&!Q3$!$I%'$1&!3*!9+63)$*>!+!
6&!)$,/,&!,$!3*!+KP$(+!+!,$6!$1%&0/+7!`&4!,+1!0&($H+'=&1!
,$!1/H*/!!0&,+!$9/,$*0/&,&!$*!$6!'$1(+!,$!&63)*+1X

a) Espacio que ocupa un objeto.
10!$1(3,/&*($1![14>2v_!V+')36&'+*!Q3$!6&!,/)$*1/;*!$1!
$6!$1%&0/+!Q3$!&K&'0&!3!+03%&!3*!+KP$(+7

b) La manera de cómo se visualiza un objeto.
E3$9$!$1(3,/&*($1![12>8v_!V+')36&*!6&!,/)$*1/;*!0+)+!
6&!V+')&>!6&!)&*$'&!,$!0;)+!1$!9$!3*!+KP$(+X

58X!Es la manera en cómo se puede ver un objeto, toman-
do en cuenta el ancho, el largo y la profundidad.

521X!Es el punto de vista en el que uno puede observar un 
objeto. Puede ser en tercera dimensión, que es cuando se 
le puede observar la profundidad del objeto. En segunda 
dimensión si se le puede ver en 2 formas o hacia arriba 
o hacia abajo.
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563: Son los distintos puntos de vista en que se puede ver 
un objeto.

B+)+!1$!%3$,$!+K1$'9&'>!6+1!$1Q3$)&1!0+*0$%(3&6$1!&1+F
0/&,+1! &! 6&! *+0/;*! ,$! ,/)$*1/;*! ,$! 6+1! $1(3,/&*($1! 1+*!
%+0+!'/0+17!C1!,$0/'>!6&1!'$1%3$1(&1!,$!6+1!&63)*+1!)+1F
('&'+*!,$! 6&!0&'&0($'/@&0/;*!,$6!$1Q3$)&!0+*0$%(3&6>! 6&1!
/,$&1!&1+0/&,&1!&!6&!*+0/;*!,$!,/)$*1/;*![%'.0(/0&)$*($!
9/*036&,&!&!3*&!Z*/0&!0+*0$%0/;*_>!)&1!*+!$9+0&'+*!%'+F
0$,/)/$*(+1>! %'+%/$,&,$1>! '$%'$1$*(&0/+*$1! $! /).H$*$1!
,$6!0+*0$%(+7

J&!/,$&!).1!&1+0/&,&!&!6&!,/)$*1/;*!$1!6&!,$!6&!0+*0$%F
0/;*!$306=,$&!4!Q3$!&"!+'&!0+*!).1!06&'/,&,!03&*,+!1$!
%/$*1&!$*!$6!$1%&0/+! ('/,/)$*1/+*&6!+!0+*!3*!+KP$(+!$*!
k3>!0+)+!V3$!$6!0&1+!,$6!03K+7!563)*+1!Q3$!M&*!,&,+!
3*&!$I%6/0&0/;*!&!6&!,/)$*1/;*!,$6!03K+!*+!6&!M&*!%+,/,+!
,&'!&6!M&K6&'!,$!6&!'$0(&7

J&!K/,/)$*1/+*&6/,&,!,$!6&!'$0(&!%&'&!&6H3*+1!&63)*+1!
1$!)3$1('&!&6!0+*1/,$'&'!Q3$!$1(.!V+')&,&!%+'!%3*(+1!Q3$!
(/$*$*!&*0M+>!6+!Q3$!6$!,&!&6(3'&!&!6&!'$0(&![0+*0$%0/;*!
&Z*!!!*/(/1(&_7!w! &6H3*+1! $1(3,/&*($1! '$6&0/+*&*! ,/)$*F
1/;*!0+*!)$,/,&>!%+'!$P$)%6+>!6&!,/)$*1/;*!,$!6&!'$0(&!
$1!6&!6+*H/(3,!,$!6&!)/1)&7

C*!03&*(+!&6!1/H*/!!0&,+!,$!6&!,/)$*1/;*>!6+1!&63)*+1!Q3$!
M&*!%+,/,+!$I%'$1&'!0+*!).1!0+M$'$*0/&!&6H3*&!V'&1$!'$6&F
0/+*&,&!0+*!$1(&!*+0/;*!$1(.!&1+0/&,&!&6!$1%&0/+!Q3$!+03%&!
3*!+KP$(+!4!&!0;)+!1$!9/13&6/@&>!6+!Q3$!1$!$*03$*('&!$1('$F
0M&)$*($!'$6&0/+*&,+!0+*!6&!V+')36&0/;*!Q3$!1$!31&!$*!6+1!
6/K'+1!,$!($I(+!&6!!!*&6!,$!6&!$103$6&!%'/)&'/&>!0+)+!M$)+1!
9/1(+!$*!6&!1$00/;*!3727!C*!$1(&!)/1)&!1$00/;*!%3,/)+1!&!!'F
)&'!Q3$! 6&!*+0/;*!,$!,/)$*1/;*>!$*! 6&!$(&%&!$*('$!13F17!
&O+1>!*+!&%&'$0$!,$!)+,+!$I%6=0/(+>!1&69+!$*!&6H3*+1!6/K'+1!
,$!($I(+!,$6!Z6(/)+!&O+!,$!6&!$103$6&!1$03*,&'/&7!:$!&K+',&!
,$1,$!3*!Z*/0+!%3*(+!,$!9/1(&!,$6!.6H$K'&!6/*$&6>!0+)+!0&'F
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0+)%+*$*($1!,$!3*&!13%$'!!0/$!M&!,$!1$'!/H3&6!&!6&!)$,/,&!&1/H*&,&!&!
6&!13%$'!!0/$!+'/H/*&67!3_!J6&)&*,+!:!&!(+,&!6&!13%$'!!0/$!,$!3*&!$1V$'&!
,$!'&,/+!'>! 6&!)$,/,&!&1/H*&,&!M&!,$!1$'!4!! '2S![h&1*$'!4!E$W)&*>!
1\76X!330_7
107!8*!+KP$(+! (/$*$! ,/)$*1/;*! (+%+6;H/0&!)! 03&*,+! 03&6Q3/$'! '$03F
K'/)/$*(+!,$!$1$!+KP$(+!(/$*$!0+)+!)=*/)+!3*&!,/)$*1/;*!(+%+6;H/0&!
/H3&6!&!)y17!5Z*!).1!V+')&6)$*($X!6&!,$!!*/0/;*!%&'&!0+*P3*(+1!0+*!
,/)$*1/;*!(+%+6;H/0&!0!Q3$,&!0+)+!1/H3$X!1$!,/0$!Q3$!3*!0+*P3*(+!g!
(/$*$!,/)$*1/;*!(+%+6;H/0&!0>!#G![g_!s!0!1/!4!1;6+!1/!%&'&!(+,+!I!%$'($F
*$0/$*($!&!g!4!03&6Q3/$'!0+*P3*(+!&K/$'(+!8![%&'&!6&!(+%+6+H=&!'$6&(/9&!
,$!g_!Q3$!0+*($*H&!&!I>!$I/1($!3*!&K/$'(+!?!(&6!Q3$!I!%$'($*$0$!&!?!Q3$!
$1(.!/*063/,+!$*!8!4!6&!V'+*($'&!,$!?!0+*!6&!/*($'1$00/;*!&!g!$1!9&0=&!
[`&M*>!1\76_7
117!C*!6+1!V'&0(&6$1>!6&!,/)$*1/;*!,$!`&31,+'VVF<$1/0+9/(0M!$1!)&4+'!
Q3$!13!,/)$*1/;*!(+%+6;H/0&7!C1!6&!,/)$*1/;*!,$!3*!$1%&0/+!)N('/0+!
0+)%&0(+!!! >!,+*,$!d!$1!3*!*Z)$'+!'$&6>! (&6!Q3$!1/!n!["_!,$*+(&!$6!
*Z)$'+!)=*/)+!,$! 0+*P3*(+1! &K/$'(+1! 034+1!,/.)$('+1! 1+*! /H3&6$1!
+!)$*+'$1!Q3$!">!$*(+*0$1!n! ["_!$1!%'+%+'0/+*&6!"F# 03&*,+!" # 
07!CI%6=0/(&)$*($>!,!!!F! 6/)![6*!E!o! 6*!"_!0+*!"!#!0y![1/!$6! 6=)/($!
$I/1($_>! ,+*,$!#! $1! $6! *Z)$'+! ,$! $6$)$*(+1! Q3$! V+')&*!3*! 03K'/F
)/$*(+!!!*/(+!,$6! $1%&0/+!)N('/0+!!! 4!" $1! 6=)/($!,$! 6+1!,/.)$('+1!
,$!6+1!0+*P3*(+1!/)%6/0&,+1![D*V+')&6)$*($>!" $1!$6!(&)&O+!,$!0&,&!
$6$)$*(+!3(/6/@&,+!%&'&!03K'/'!$6!0+*P3*(+>!$6!03&6!1$!&0$'0&!&!0$'+_!
[l$/11($/*>!1\\\_7
127!C6!0='036+!,$!6&!V+')&![I>!"4FI2_!%3$,$!1$'!9/1(+!0+)+!3*!+KP$(+!
3*/,/)$*1/+*&6>!)/$*('&1!Q3$!H$+)N('/0&)$*($!%3$,$!1$'!9/1(+!0+)+!
3*!+KP$(+!,$!,+1!,/)$*1/+*$1![</(1&1!4!h+6$@&>!2000_7
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5JDEC>!k7!4!:B`l5kzCE<CkaCk>!k7![1\\0_7!k$1$&'0M!/*!
($&0M/*H!&*,!6$&'*/*H!)&(M$)&(/01!&(!&*!&,9&*0$,!6$9$6>!$*!
G&66>!#7![$,7_7!Advanced Mathematical Thinking7!#+','$0M(o
<+1(+*oJ+*,+*X!h63W$'!50&,$)/0!23K6/1M$'7

5kGDa8C>!-7! [1\\0_7! C%/1(N)+6+H/$! $(! ,/,&0(/Q3$7!Recher-
ches en Didactique des Mathématiques, 10[2F3_>!%%7!241F
2867

5kGDa8C>!-7! [1\\2_7!GM$! /)%+'(&*0$! &*,! 6/)/(1! +V! $%/1($F
)+6+H/0&6!W+'i!/*!,/,&0(/01>!$*!a$$16/*H>!l7>!a'&M&)>!h7!
[$,17). Proceedings of the 16th Annual Meeting of Psycholo-
gy of Mathematics Education 16> 3>!%%7!1\5F2167

5zB{k5GC>!B7![1\\0_7!La velocidad: introducción al concep-
to de derivada. G$1/1! ,+0(+'&67!8*/9$'1/,&,!53(;*+)&!,$!
<&'0$6+*&7

<CkaC>!57!4!:C::5>!B7! [2003_7!B+)%6$(/(3,!4!0+*(/*3/,&,!
'$9/1&,&1!&!('&9N1!,$!23!1/H6+17!5%+'($1!&!3*&!/*9$1(/H&0/;*!
,/,.0(/0&.!Revista Latinoamericana de Investigación Edu-
cativa>!6[3_>!%%7!163F1\77

<DG:5:>!G7!4!hpJCz5>!C7![2000_7!:(3,$*(1!%$'0$%(/+*!+*!(M$!
0+*0$%(!+V!,/)$*1/+*>!$*!57!a&H&(1/1!4!a7!-&i'/,$1![$,17_7#
Proceedings of the 2nd Mediterranean Conference of Mathe-
matics Education>! %%7!108F11\7 E/0+1/&! [B4%'31_>!a'$0/&X!
B4%'31!2$,&H+H/0&6!D*1(/(3($7

<DG:5:>!G7>!hpJCz5>!C7!4!:hpk#p8JD:>!h7![1\\7_7#GM$!
M/1(+'/0&6!,$9$6+%)$*(!+V! (M$!0+*0$%(!+V!,/)$*1/+*X! V'+)!
C306/,q1!(+!V'&0(&6!H$+)$('4>!$*!a7!-&i'/,$1![$,7_7#Procee-
dings of the 1st Mediterranean Conference of Mathematics: 
Mathematics: Didactics and Applications, %%7!237F2467 E/F
0+1/&![B4%'31_>!a'$0/&X!B4%'31!2$,&H+H/0&6!D*1(/(3($7

<JD::>!n7>!-pEh>!-7!4!pa<pkE>!n7![1\83_7!Qualitative data 
analysis for educational research. J+*,+*X!B'++)!`$6)7

<J8-CEG`5J>!J7! [1\65_7!Geometría Axiomática7!-&,'/,7!
C1%&O&X!5H3/6&'7

<pwCk>!B7![1\\\_7!Historia de la Matemática7!-&,'/,>!C1%&F
O&X!56/&*@&!C,/(+'/&67

<kCGG>!C7![2003_7!Actividades de Matemática7!B&'&0&1>!?$*$F
@3$6&X!B+'%+'&0/;*!-&'0&!:757

B55-5|p>!B7! 4!5k5?CE5>!-7! [2000_7!Un aporte de la 
geometría para mejorar la calidad de los aprendizajes de 
álgebra lineal en ingeniería7! BM/6$X! D*1(/(3(+! ,$! B/$*0/&1!
<.1/0&1>!8*/9$'1/,&,!B&(;6/0&!,$6!-&36$7

B5J?p>!B7! [2001_7!8*! $1(3,/+! 1+K'$! $6! %&%$6! ,$! 6&1! ,$!!*/F
0/+*$1!4!6&1!,$)+1('&0/+*$1!$*!03'1+1!%'$3*/9$'1/(&'/+1!,$!
B.6036+!#/V$'$*0/&6! $! D*($H'&67!G$1/1! ,+0(+'&67!8*/9$'1/(&(!
53(}*+)&!,$!<&'0$6+*&7

B5EGpk5J>!k7!4!g5kg{E>!k7! [2004_7!Desarrollo concep-
tual del cálculo7!-NI/0+X!GM+)1+*!J$&'*/*H!D*($'*&(/+*&67

B`5-pkkp>!B7![2003&_7!C6!('&(&)/$*(+!$10+6&'!,$!6&1!)&HF
*/(3,$1!4!13!)$,/,&>!$*!-&!,$6!B7!BM&)+'''+![0++',7_. Di-
dáctica de las Matemáticas, %%7!221F2437 C1%&O&X!2$&'1+*o
2'$*(/0$!`&667

B`5-pkkp>! B7! [2003K_7! J&1!)&H*/(3,$1!)36(/6/*$&6$1X! 6&!
13%$'!!0/$!4!$6!9+63)$*>!$*!-&!,$6!B7!BM&)+'''+![0++',7_. 

Didáctica de las Matemáticas, %%7!245F2727 C1%&O&X!2$&'F
1+*o2'$*(/0$!`&667

B`C?5JJ5k#>!w7! [1\\7_7! La transposición didáctica. Del 
Saber Sabio al Saber Enseñado. [a/6)&*>!B7>!G'&,7_7!<3$F
*+1!5/'$1>!5'H$*(/*&X!5De8C7![G'&K&P+!+'/H/*&6!%3K6/0&,+!
$*!1\\1_7

BppJD#aC>! n7! [1\47_7! A History of Geometrical Methods, 
pIV+',X!8*/9$'1/(4!2'$117

#C:B5kGC:>! k7! [1\47_7!La Geometría! [k+11$66>! 27>! G'&,7_7!
<3$*+1! 5/'$1>! 5'H$*(/*&X! C1%&1&! B&6%$! 5'H$*(/*&! :757!
[G'&K&P+!+'/H/*&6!%3K6/0&,+!1637_7!

C8BJD#C:![1\\1_7!Elementos I-IV [23$1(&1>!-~!J7>!G'&,7_7!-&F
,'/,>!C1%&O&X!a'$,+17![G'&K&P+!+'/H/*&6!%3K6/0&,+!1482_7!

C8BJD#C:! [1\\4_7!Elementos V-IX.! [23$1(&1>! -~! J7>! G'&,7_7!
-&,'/,>!C1%&O&X!a'$,+17![G'&K&P+!+'/H/*&6!%3K6/0&,+!1482_7

C8BJD#C:![1\\6_7!Elementos X-XIII.![23$1(&1>!-~!J7>!G'&,7_7!
-&,'/,>!C1%&O&X!a'$,+17![G'&K&P+!+'/H/*&6!%3K6/0&,+!1482_7

g5kg{E>!k7![1\\7_!Ingeniería didáctica: un estudio de la varia-
ción y el cambio7!-NI/0+X!a'3%+!C,/(+'/&6!DK$'+&)$'/0&*+7!

gDa8Ck5>!n7![1\\4_7!Matemática 7. Séptimo grado.!B&'&0&1>!
?$*$@3$6&X!BpF<p7!

gDa8Ck5>!n7![1\\8_7!Matemática 9. Noveno grado. B&'&0&1>!
?$*$@3$6&X!BpF<p7

gkC8#CEG`5J>! `7! [1\83_7!Didactical Phenomenology of 
Mathematical. Structures7!#+','$0M(X!k$/,$67

a5k<DE>!:7! [2005_7!cB;)+!%/$*1&*! 6+1!&63)*+1!$*('$!16!4!
20!&O+1!$6!/*!!*/(+d!J&!/*"!3$*0/&!,$!6+1!)+,$6+1>!6&1!'$%'$F
1$*(&0/+*$1!4!6+1!6$*H3&P$1!)&($).(/0+17!Revista Latinoa-
mericana de Investigación en Matemática Educativa>!8![2_>!
%%7!16\F1\37!

a5k<DE>!:7!4!-DkCJC:>!-7![2005_7!g'&0(&6X!D,$&1!4!2$'0$%F
0/+*$1!,$!C1(3,/&*($1!$*('$!15!4!17!&O+17 Acta Latinoameri-
cana de Matemática Educativa, BM/&%&1>!8>!%%7!101F1077

aD#>!n7! [1\\8_7!Selección de temas de MATEMATICA7!B&'&F
0&1>!?$*$@3$6&X!23K6/0&0/+*$1!-+*V+'(7

aD-xECz>!k7![1\73_7!Matemáticas V. 2h año/Ciclo Diversi! -
cado7!B&'&0&1>!?$*$@3$6&X!C,/0/+*$1!CEC?57!

a�-Cz>!-7![2000_7!5*.6/1/1!,$!0+*($*/,+!03&6/(&(/9+!4!03&*F
(/(&(/9+X! #$!!*/0/;*>! 06&1/!!0&0/;*! 4! )$(+,+6+H=&7! Revista 
de Ciencias Humanas>!207!k$03%$'&,+!n3*/+!15>!2006>!,$!
M((%XooWWW73(%7$,370+o�0M3)&*&1o'$9/1(&1o'$9/1(&1o'$920o
H+)$@7M()

a8z-5E>!-7! ,$! [2002_7!GM$!k+6$! +V!?/13&6/@&(/+*7! D*! (M$!
G$&0M/*H!&*,!J$&'*/*H!+V!-&(M$)&(/0&6!5*&641/1.!Procee-
dings of the 2nd International Conference on theTeaching 
of Mathematics (at the undergraduate level).!B'$(&>!a'$0/&7!
k$03%$'&,+! ,$! M((%XooWWW7)&(M73+07H'o�/0()2o2'+0$$F
,/*H1o/*9a3@7M()

`5Bw5E>!:7![1\\8_!Los hoyos negros y la curvatura del espa-
cio-tiempo y la curvatura del espacio-tiempo7![2,&7!C,/0/;*_7!
�C*!6=*$&�!g+*,+!,$!B36(3'&!C0+*;)/0&7!k$03%$'&,+!$6!18!,$!

+$P$+$".(-%#*(*,()R+6P(.-%
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!!! 1$%(/$)K'$!,$!2005>!,$!M((%Xoo+)$H&7/60$7$,37)IX3000o1/($1o
0/$*0/&o9+63)$*1o0/$*0/&2o50oM()6oM+4+17M()6

`5`E>!`7! [1\76_7!J&! 0'/1/1! ,$! 6&! /*(3/0/;*7!C*!E$W)&*>! n7!
Sigma El Mundo de las Matemáticas 5>!%%7!342F3627!C1%&F
O&X!C,/0/+*$1!a'/P&6K+!:757!

nD-xECz>!k7![1\73_7!Matemática. 1er Año Ciclo Diversi! ca-
do7!B&'&0&1>!?$*$@3$6&X!C,/0/+*$1!C?C?57

h5EG>!D7![1\78_7!Crítica de la razón pura![k/K&1>!27!G'&,7_7!-&F
,'/,>!C1%&O&X!56V&H3&'&7![G'&K&P+!+'/H/*&6!%3K6/0&,+!1781_7

h5:ECk>!C7!4!ECl-5E>!n7![1\76_7!2&'&,+P&!%$',/,&!4!%&'&F
,+P&!'$03%$'&,&7!C*!E$W)&*>!n7!Sigma El Mundo de las Ma-
temáticas 5>!%%7!323F3427!C1%&O&X!C,/0/+*$1!a'/P&6K+!:757

-5E#CJ<kpG>!<7![1\84_7!Los objetos fractales7!<&'0$6+*&>!
C1%&O&X!-$(&($)&1!13.

-5E#CJ<kpG>!<7![1\\3_7!La geometría fractal de la natu-
raleza.!<&'0$6+*&7!C1%&O&X!G31Q3$(17!

-CE#DpJ5>! C7! [1\\8&_7!Matemática 4h Año. 1er Año de 
Ciencias7!a3&'$*&1>!?$*$@3$6&X!</+1V$'&!B757

-CE#DpJ5>!C7![1\\8K_7!Matemática 8h.!a3&'$*&1>!?$*$@3$F
6&X!</+1V$'&!B757

-pkCEp>!J7![1\\6_7!J&!,$)+1('&0/;*!$*!%$'1%$0(/9&7!Revista 
Mexicana de Investigación Educativa7!1! [1_>!%%7!123F1367!
k$03%$'&,+! ,$! M((%XooWWW70+)/$7+'H7)Io'$9/1(&o2,V1o
B&'%$(&1o1/*9$1(87%,V!

EC8aC<58Ck>!p7![1\75_7!A History of Ancient Mathematical 
Astronomy,!3>!<$'6/*�`$/,$6K$'H�E$W!w+'iX!:%'/*H$'!?$'6&H7!

ECl-5E>!n7! [1\68_7!#$10&'($1!4! 6&!H$+)$('=&!&*&6=(/0&7!C*!
E$W)&*>! n7! Sigma El Mundo de las Matemáticas! 1>! %%7!
166F1787!C1%&O&X!C,/0/+*$1!a'/P&6K+!:757

pqBpEEpk>! n7! 4! kp<CkG:pE>! C7! [1\\6_7! Abstract linear 
spaces7![p0(3K'$!02>!2004_!,$!M((%XooWWWFH'+3%17,0171(F&*,7
&073io�M/1(+'4o`/1(G+%/01o5K1('&0(�6/*$&'�1%&0$17M()6�40!

28Da>! J7! [1\\7_7! 5*.6/1/1! g$*+)$*+6;H/0+7! C* k/0+>! J7! 4!
+('+17!La Educación Matemática en la Enseñanza Secunda-
ria>!%%7!61F\47!<&'0$6+*&X!C,/(+'/&6!`+'1+'/7

k5|5#5>!-7![2003_7!#&9/,!`/6K$'(>!`$')&**!-/*i+W1i/>!6&!
5I/+)&(/@&0/;*!,$!6&!g=1/0&!4!$6!2'+K6$)&!*Z)$'+!1$/17!C*!
La Gaceta>!6![3_>!%%7!641F6647!k$03%$'&,+!,$!M((%XooWWW7
'1)$7$1oH&0$(&,/H/(&6o9$'*3)$'+7%M%d/,s4

kp#k�a8Cz>!57![2005>!4!,$!P36/+_7!Las muchas dimensiones 
del mundo físico7![#/0/$)K'$!05>!2005_!,$ http://www.epsi-
lones.com/paginas/t-historias1.html

k8Dz>!J7![2001_7!J&!/*9/1/K/6/,&,!/*1(/(30/+*&6!,$!6+1!+KP$(+1!
)&($).(/0+17!:3!/*0/,$*0/&!$*!$6!&%'$*,/@&P$!,$!6+1!&63)F

*+1>!$*!BM&)+''+>!B7![$,7_7!Di! cultades del aprendizaje de 
las matemáticas>!%%7!22\F2637!-&,'/,X!-/*/1($'/+!,$!C,3F
0&0/;*>!B36(3'&!4!#$%+'($7!D*1(/(3(+!:3%$'/+'!,$!g+')&0/;*!
,$6!2'+V$1+'&,+7

:5k5<D5>!n7!4!<5kk5a{E>!g7![1\76_7!Matemática II año. 
B&'&0&1>!?$*$@3$6&X!BpF<p7

:DCkk5>!-7>!apEz{JCz>!-7!4!J�2Cz>!B7![1\\\_7!C9+63F
0/;*!M/1(;'/0&!,$6!0+*0$%(+!,$!Límite Funcional!$*! 6+1! 6/F
K'+1!,$!($I(+!,$!K&0M/66$'&(+!4!03'1+!,$!+'/$*(&0/;*!3*/9$'F
1/(&'/&! [Bp8_X!1\40F1\\5.!Enseñanza de las Ciencias> 17!
[3_>!%%7!463F4767

:DCkk5>!-7![2000>!15!,$!-&'@+_7!Dimensiones7![:$%(/$)K'$!
0\>!2002_!,$!M((%XooWWW7&''&i/17$1o�141/V31o/*,$I7M()6

:D-�E>!n7>!apEz{JCz>!k7>!B5:5Ep?5>!<7>!apEz{JCz>!
J7>!25J5BDp:>!{J?5kCz>!B7!4!:pGp>!a7![2003_>!Retos 
Multiáreas 67!B&'&0&1>!?$*$@3$6&X!CI0$6$*0/&!B7!57!

:8{kCz>!C7!4!#8k{E>!#7![2002&_7!Matemática 77!B&'&0&1>!
?$*$@3$6&X!:&*(/66&*&7

:8{kCz>!C7!4!#8k{E>!#7![2002K_>!Matemática 87!B&'&0&1>!
?$*$@3$6&X!:&*(/66&*&7

?5aE! J8E#:a55k#>! `7! [1oV_7!Geometría Eterna7! k$03F
%$'&,+!$*![g$K'$'+!12>!2005_!,$X!M((%XooWWW27)&(7,(37,io
%$+%6$o?7J7!`&*1$*o)&(M7M()6

G5JJ>!#7!4!?DEECk>!:7![1\81_7!B+*0$%(!/)&H$!&*,!0+*0$%(!
,$!!*/(/+*! /*!)&(M$)&(/01!W/(M! %&'(/036&'! '$V$'$*0$1! (+! 6/F
)/(1! &*,! 0+*(/*3/(4.!Educational Studies in Mathematics> 
12![2_>!%%7!151F16\7

G5JJ>!#7![1\\5_7!B+H*/(/9$!a'+W(M!/*!C6$)$*(&'4!&*,!5,9&*F
0$,!-&(M$)&(/0&6!GM/*i/*H7!Actas!del PME!1\>!1>!%%7!61F757

G`p-2:pE>!27![2000_7!lM&(!/1!'$Q3/'$,!(+!3*,$'1(&*,!V'&0(&6!
,/)$*1/+*d!The Mathematics Educator>!10![2_>!%%7!33F357!
k$03%$'&,+! ,$! M((%XooPW/61+*70+$73H&7$,3o#C2GoG-Co/1F
13$1o910*2o2(M+)%1+*7%,V
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Abstract
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