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431(.#bo

Ck#p#(2/m
fk#J(#4"7=3"4&(#$%#b.

J+#01$#+)%$'8(-+%#$"#$%&$#54?.+3+#$%#01$#$.#$%&154("&$#
&4$"5$#(#4"&$','$&('#.(%#$O,'$%4+"$%#()4$'&(%#7+-+#>='-1G
.(%#3$+-<&'47(%#U,+'#$*$-,.+;#g$.#.(5+#-?%#("72+#%+)'$#
5+%ha# +# )4$"# &4$"5$# (# g7$''('.(%h;# @(# %$(# )1%7("5+# 1"#
'$%1.&(5+# ,+'# -$54+# 5$# (%43"('.$%# 8(.+'$%# "1-<'47+%#
,('&471.('$%#(# .(%# .$&'(%;#+#)4$"#7+"84'&4$"5+#1"(#5$# .(%#
.$&'(%# $"#1"#5(&+#@# .(# +&'(# $"#1"(# 4"7=3"4&(A#!%&+#9.&4G
-+#$%#7('(7&$'/%&47+#5$#$O,'$%4+"$%#g7$''(5(%h#7+-+#.(%#
$71(74+"$%A

!"#(-)+%#7(%+%;#.(%#.$&'(%#@#.+%#%43"+%#5$#+,$'(74="#%+"#
.$/5+%#7+"#%43"4#7(5+%#,'+,4+%#5$#.(#('4&-<&47(#5$#.(#,'4G
-('4(;#7+-+#%+"#.+%#5$#.(%#>='-1.(%#3$+-<&'47(%#+#.+%#5$#
.(%#$71(74+"$%;#(#,$%('#5$#01$#$.#%43"+#5$#431(.5(5#$%&?#(1G
%$"&$A#!%#5$74';#$.#%1*$&+#g7+-,.$&(h#.(#$O,'$%4="#()4$'&(;#(#
#"#5$#,+5$'#.$$'.(#$"#7+"&$O&+%#01$#.$#%+"#>(-4.4('$%A

!.#$*$-,.+#("&$'4+'#4"547(#$.#&4,+#5$#("&$7$5$"&$%#%$-?"G
&47+%#5$.#f4%&$-(#B(&$-?&47+#5$#f43"+%#5$#.+%#$%&154("G

&$%#5$#$"&'$#KP#@#K]#(:+%#5$#$5(5#@#01$#%+"#.(#)(%$#%+)'$#
.(#01$#5$%(''+..('?"#%1%#7+-,$&$"74(%#(.3$)'(47(%A#M1("G
5+#<%&(%#$%&<"#7+"%+.45(5(%;#.(%#$O,'$%4+"$%#()4$'&(%#U%4"#
%43"+# 5$# 431(.5(5a# 5$"+&('?"# "1$8+%# +)*$&+%#-(&$-?G
&47+%;# .+%#71(.$%# %$#1)47("#$"#1"#"48$.#-?%#()%&'(7&+#$#
4"8+.17'("#7+"7$,&+%#-?%#3$"$'(.$%#7+-+#$.#5$#"9-$'+#

3$"$'(.#Ua#@#b $"#.(#$O,'$%4="#
###########

a#@#$.#5$#+,$'(74="#

%1%,$"545(#U.(#%1-(#$"#a t#baA#\$'+#-4$"&'(%#$%&+#9.&4-+#
%17$5$;#.+%#$%&154("&$%#&'("%4&('?"#5$#.(#$%,+"&("$45(5#5$#
%1%# .$7&1'(%#@#,'+51774+"$%# $%7'4&(%#5$# $O,'$%4+"$%# (.G
3$)'(47(%#2(74(#1"(#.$7&+G$%7'4&1'(#(.3$)'(47(#01$#+,$'(#
%$39"#'$3.(%#U%+74(.-$"&$a#$%&().$745(%A#!"#$%$#7(-4"+;#
.+%#%1*$&+%#2()'?"#5$#'$-+"&('#1"(#%$'4$#5$#54#71.&(5$%#
@(#45$"&4#7(5(%;#'$.(74+"(5(%#7+";#,+'#$*$-,.+;#.(#,1$%&(#
$"#$71(74="#5$.#$"1"74(5+#5$#1"#,'+).$-(;#.(#71(.#,'$G
%1,+"$# ,'+7$%+%# 5$# &'(51774="# 5$.# .$"31(*$# "(&1'(.# (.#
?.3$)'(#@#$%#.(#)(%$#5$.#-<&+5+#7('&$%4("+#5$#'$%+.174="#
5$#,'+).$-(%A

2. INTERACCIÓN ÁLGEBRA-LENGUAJE NA-
TURAL: ACERCAMIENTOS TEÓRICOS

\+'# .(# 4-,+'&("74(# 5$# 7+"+7$'# (# >+"5+# 7=-+# %$# '$.(G
74+"("#$"&'$#%/# .(# .$"31(#-(&$'"(#@#$.#?.3$)'(#%4-)=.4G
7(;# $"#$.# (,'$"54N(*$#@# .(# $"%$:("N(#5$#$%&(#9.&4-(;# %$#
2(# 7+"%45$'(5+# 7+"8$"4$"&$# $%&154('.(# U$.# ?.3$)'(a# $"
%1# 7+"5474="# 5$# .$"31(*$A# R"(# %$'4$# 5$# 4"8$%&43(74+G
"$%#%$#2("#5$547(5+#(#$..+#5$%5$#54%&4"&(%#,$'%,$7&48(%#
U8<(%$# `+*("+;# KYY]aA#F%/;# $.# &'()(*+# 5$#L(845#V4'%2G
"$'# $">(&4N(# $.# 7('?7&$'#5$# .$"31(#$%7'4&(#5$.# ?.3$)'(#@#
'$71''$#(#.(#.4"3u/%&47(#@#(#.(#%$-4=&47(#,('(#("(.4N('#.(#
%4"&(O4%#@#.(#%$-?"&47(#(.3$)'(47(%A#!%&$#(1&+'#2(7$#1%+#
5$#.(#3'(-?&47(#3$"$'(&48(#@#&'("%>+'-(74+"(.#,('(#,'+G
5174'#$O,'$%4+"$%#(.3$)'(47(%#%4-,.$%#@#&'("%>+'-('.(%;#
7+"#)(%$#$"#5$%7'4,74+"$%#5$#%1%#formas super ciales#@#
profundas UV4'%2"$';# KYZv;# KYY^;# P^^KaA# \+'# %1# ,('&$;#
w$("G\24.4,,$#L'+12('5#5$%(''+..(#1"(#"+74="#5$#%43"4#G
7(74=";#7+"#.(#71(.#'$.(74+"(#.+%#(%,$7&+%#5$#referencia, 
sentido, interpretación @# connotación;# 01$# %+"# .(# )(%$#
5$# %1# ("?.4%4%# 5$# .+%# %43"4#7(5+%# +# %43"4#7(74+"$%# 5$.#
?.3$)'(# $%7'4&(# UL'+12('5;# KYYPaA# \+'# +&'+# .(5+;# J14%#
`(5>+'5# &+-(#.(# 45$(#5$#S@3+&%E@#5$#01$# .(#7+3"474="#
21-("(#$%&?#(&(5(#(.#1%+#5$#%43"+%;#5$#&(.#-("$'(#01$#@(
"+#%$#7+"%45$'(#7$"&'(.#.+#01$#.+%#%43"+%#'$,'$%$"&("#%4"+#
.+#01$#"+%#,$'-4&$"#2(7$'A#!%#-?%;#`(5>+'5#%+%&4$"$#01$#
.+%# %43"+%# >+'-("#,('&$#5$# %4%&$-(%#5$# %43"+%#01$# %+"#
,('&$#5$#1"(#71.&1'(#@#,+'#.+#&("&+#&'(%74$"5$"#.(%#7+3G
"474+"$%#4"548451(.$%#U`(5>+'5;#P^^^aA#L$%5$#$%&(#,$'%G
,$7&48(;#$.#(1&+'#("(.4N(#.(#$-$'3$"74(#5$.#,$"%(-4$"&+#
(.3$)'(47+#$"#.+%#$%&154("&$%#@#.(#$-$'3$"74(#5$.#%4-)+G
.4%-+#(.3$)'(47+#$"#.(#24%&+'4(#U`(5>+'5;#P^^KaA

J+%#&'$%#(7$'7(-4$"&+%#-$"74+"(5+%#%$#"1&'$"#5$#54%74G
,.4"(%#7+-+#.(#.4"3u/%&47(;#.(#%$-4=&47(#@#.(#24%&+'4(A#L$#
-("$'(# %4-4.(';# $.# (7$'7(-4$"&+# 5$#modelos teóricos 
locales#4"7+',+'(#$.$-$"&+%#5$#.(#%$-4=&47(#@#.(#24%&+G
'4(#@#(5+,&(#1"(#,$'%,$7&48(#)(%(5(#$"# .(#,'(3-?&47(;#
>(8+'$74$"5+#(%/#$.#$%&154+#5$.#%43"4#7(5+#$"#1%+#-?%#
01$# $.# 5$.# %43"4#7(5+# >+'-(.A# L$# $%&$#-+5+;# $.# >+7+#

a#t#b
P

a#t#b
P
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5$# (&$"74="# %$# 5$%,.(N(# 2(74(# .(# (7&4845(5# 5$# .+%# %1G
*$&+%# 7+"# $.# .$"31(*$# 5$.# ?.3$)'(A#J(# 3'(-?&47(# 7+-+#
$.#%4%&$-(#>+'-(.#@#.(#,'(3-?&47(#7+-+#$.#7+"*1"&+#5$#
,'4"74,4+%# 5$# 1%+# 5$.# .$"31(*$# %+"# 7+"7$)45(%# 7+-+#
5+-4"4+%# 7+-,.$-$"&('4+%;# $%,$74(.-$"&$# 71("5+# %$#
.+%# '$.(74+"(# 7+"# -+5$.+%# 5$# $"%$:("N(# 5$.# ?.3$)'(A#
M+"#$%&$#$"&'$&$*45+#&$='47+;#%$#()+'5("#,'+).$-?&47(%#
5$#.(#4"&$'(774="#.$"31(*$#"(&1'(.G?.3$)'(;#>+'-1.("5+#
modelos locales#,('(#$.#("?.4%4%#5$#>$"=-$"+%#$%,$7/G
#7+%# UX4..+@;#`+*("+#@#\143;# P^^ZaA#!"# .(%# %4314$"&$%#
%$774+"$%;#%$#4.1%&'(#$%&$#&4,+#5$#("?.4%4%#,('(#$.#7(%+#5$#
.(#'$%+.174="#5$#,'+).$-(%#(.3$)'(47+%#8$')(.$%;#$">(G
&4N("5+#(%,$7&+%#'$.(74+"(5+%#7+"#.+%#,'+7$%+%#7+3"4&4G
8+%#01$#&4$"$"#.13('#$"#.(#&'(51774="#5$.#$"1"74(5+#5$#
1"#,'+).$-(#8$')(.#(.#.$"31(*$#(.3$)'(47+A

3. EL PROCESO DE RESOLUCIÓN ALGEBRAI-
CO DE UN PROBLEMA VERBAL: EL COMPO-
NENTE DE COMPETENCIA

3.1. El método cartesiano como modelo de compe-
tencia

M+-+#@(#2$-+%#4"547(5+#$"#.(#4"&'+51774=";#1"(#5$#.(%#
7('(7&$'/%&47(%# 5$.# $">+01$# 5$# .+%#-+5$.+%# &$='47+%# .+G
7(.$%#$%#.(#7+"%45$'(74="#5$#71(&'+#7+-,+"$"&$%#5$#.+%#
-+5$.+%A#\$'+;#(5$-?%;#$%&+%#7+-,+"$"&$%#$%&?"#4-)'4G
7(5+%;#(%/#01$#.(%#+)%$'8(74+"$%#01$#,'$%$"&(-+%#$"#.(#
%$774="#j#%+)'$#.+%#,'+7$%+%#7+3"4&48+%#>+'-("#,('&$#5$.#
7+-,+"$"&$#5$#(7&1(74="#5$#.+%#%1*$&+%;#,$'+#$%$#7+-,+G
"$"&$#5$#.+%#,'+7$%+%#7+3"4&48+%#%$#-4'(#5$%5$#$.#,1"&+#
5$#84%&(#01$#5(#$.#7+-,+"$"&$#5$#7+-,$&$"74(A#!"#$%&(#
%$774="#,'$%$"&(-+%#(.31"+%#5$#.+%#$.$-$"&+%#01$#7+"%G
&4&1@$"#$.#7+-,+"$"&$#5$#7+-,$&$"74(#5$#.(#'$%+.174="#
(.3$)'(47(#5$#,'+).$-(%#5$#$"1"74(5+#8$')(.A

J(# 7+-,$&$"74(# $"# .(# '$%+.174="# (.3$)'(47(# 5$# ,'+).$G
-(%# 5$# $%(# >(-4.4(# &4$"$# $.$-$"&+%# 01$# ,'+84$"$"# 5$#
8('4+%#?-)4&+%#01$#$%&?"#,'$%$"&$%#$"#$.#,'+7$%+#5$#'$G
%+.174="A#!.#7$"&'+#5$.#,'+7$%+#$%#$.#,(%+#5$.#$"1"74(5+#
5$.#,'+).$-(;#01$#%$#,'$%$"&(#$%7'4&+#$"#.$"31(*$#"(&1'(.;#
(#1"(#$O,'$%4="#5$.#.$"31(*$#5$.#?.3$)'(k#1"(#$71(74="A#
\+'#&("&+;#$"#.(#'$%+.174="#(.3$)'(47(#5$#,'+).$-(%#$%&?#
4-,.47(5(;#,+'#1"#.(5+;#.(#7+-,$&$"74(#$"#(-)+%#.$"31(G
*$%;#@;#,+'#+&'+;#.(#7+-,$&$"74(#$"#$.#,'+7$%+#5$#,(%+#5$#
1"#&$O&+#$%7'4&+#$"#$.#.$"31(*$#"(&1'(.#(#1"#&$O&+#$%7'4&+#
$"#$.#.$"31(*$#5$.#?.3$)'(A#!%&+#$%#,(&$"&$#%4#%$#$O(-4G
"(#$"#.(#24%&+'4(#$.#-<&+5+#5$#'$%+.174="#7+"#7+"&$"45+#
2$1'/%&47+#01$#$%#,$'&4"$"&$#("(.4N('#$"#$%&$#7(%+;#01$#$%#
$.#-<&+5+#7('&$%4("+#UBMa;#@(#$"#.(#,'+,4(#>+'-1.(74="#
5$#L$%7('&$%;#$"#%1%#Regulae ad directionem ingenii#@#$"#
%1#Géometrie;#+#$"#&$O&+%#("&$'4+'$%;#7+-+#2$-+%#2$72+#
$"#\143# UP^^_)a;#\143#@#`+*("+# UP^^]a#@#\143# UP^^xaA#
!"# $>$7&+;# $.# -<&+5+# ,1$5$# ,'$%$"&('%$# >+'-(.-$"&$;#
5$%3.+%(5+#$"#1"(#%$'4$#5$#,(%+%;#01$#$.#'$%+.1&+'#45$(.#
'$7+''$#.4"$(.-$"&$k

Ka#R"(#.$7&1'(#("(./&47(#5$.#$"1"74(5+#5$.#,'+).$-(#01$#
.+#'$517$#(#1"(#.4%&(#5$#7("&45(5$%#@#5$#'$.(74+"$%#$"&'$#
7("&45(5$%A

Pa#!.$774="#5$#1"(#7("&45(5#01$#%$#8(#(#'$,'$%$"&('#7+"#
1"(#.$&'(#U+#5$#1"(%#71("&(%#7("&45(5$%#01$#%$#8("#(#'$G
,'$%$"&('#7+"#.$&'(%#54%&4"&(%aA

_a#`$,'$%$"&(74="#5$#+&'(%# 7("&45(5$%#-$54("&$# $O,'$G
%4+"$%#(.3$)'(47(%#01$#5$%7'4)$"#.(#'$.(74="#U('4&-<&47(a#
01$# $%(%# 7("&45(5$%# &4$"$"# 7+"# +&'(%# 01$# @(# 2("# %45+#
,'$84(-$"&$#'$,'$%$"&(5(%#,+'#1"(#.$&'(#+#1"(#$O,'$%4="#
(.3$)'(47(A

]a#!%&().$74-4$"&+#5$#1"(#$71(74="#U+#&("&(%#7+-+#.$&'(%#
54%&4"&(%#%$#2(@(#5$74545+#4"&'+5174'#$"#$.#%$31"5+#,(%+a;#
431(.("5+#5+%#$O,'$%4+"$%;#5$#.(%#01$#%$#2("#$%7'4&+#$"#$.#
&$'7$'#,(%+;#01$#'$,'$%$"&$"#.(#-4%-(#7("&45(5A

ja#b'("%>+'-(74="# 5$# .(# $71(74="# $"# 1"(# >+'-(# 7("=G
"47(A

xa#F,.47(74="#5$#.(#>='-1.(#+#(.3+'4&-+#5$#%+.174="#(#.(#
$71(74="#$"#>+'-(#7("="47(A

va#C"&$','$&(74="#5$.#'$%1.&(5+#5$#.(#$71(74="#$"#&<'-4G
"+%#5$.#,'+).$-(A

!.# ,'4-$'# ,(%+;# .(# .$7&1'(# ("(./&47(;# '$,+%(# %+)'$# .(#
7+-,$&$"74(#$"#$.#.$"31(*$#"(&1'(.;#,$'+;#$"#,('&471.(';#
%+)'$#.(#7+-,$&$"74(#$"#$%$#&4,+#$%,$74(.#5$#&$O&+%#-(G
&$-?&47+%#01$#%+"#.+%#,'+).$-(%#('4&-<&47+G(.3$)'(47+%#
5$#$"1"74(5+#8$')(.#U7>A#\143#@#M$'5?";#KYZZa;#$"#.+%#
01$#"+#2(@#$.4,%4%;#@#71@(# .$7&1'(#2(#5$# 43"+'('#71(.G
014$'# %43"4#7(5+# 01$# "+# &$"3(# 01$# 8$'# 7+"# .(%# 7("&4G
5(5$%#@# .(%# '$.(74+"$%#5$# .(%#01$#2().(# .(#24%&+'4(#5$.#
,'+).$-(A#!"#$%$#,'4-$'#,(%+;#$.#&$O&+#$"#.$"31(*$#"(G
&1'(.#%$#,'$,('(#,('(#%1#&'(51774="#(.#%4%&$-(#5$#%43"+%#
5$.#?.3$)'(;#01$#%=.+#2().(#5$#7("&45(5$%#@#'$.(74+"$%A#
J(#.$7&1'(#("(./&47(#5$%7+-,+"$#$.#&$O&+#5$.#,'+).$-(#
$O,.+'("5+#%1#7(-,+#%$-?"&47+;#7+"84'&4<"5+.+#$"#1"#
"1$8+#&$O&+#$"#$.#01$#%=.+#$%&?"#.(%#7("&45(5$%#@#'$.(G
74+"$%#01$#,$'-4&$"# '$%+.8$'# $.#,'+).$-(;# 7+"# .+#01$#
$.# "1$8+# &$O&+# '$517$# @# (-,./(# $.# $"1"74(5+;# @(# 01$#
%=.+#&4$"$#7("&45(5$%#@#'$.(74+"$%;#,$'+#$%&(%#7("&45(5$%
@#'$.(74+"$%#,1$5$"#$%&('#-$"74+"(5(%#$O,./74&(-$"&$#
$"#$.#$"1"74(5+;#+#,1$5$#01$#2(@(#01$#$"7+"&'('.(%#$"#
%1#7(-,+#%$-?"&47+A

!"# .+%# ,(%+%# %$31"5+;# &$'7$'+#@# 71('&+;# $%&?"#,'$%$"G
&$%#&("&+#.(%#7+-,$&$"74(%#5$#,'+7$%+#,'+,4(%#5$.#BM#
7+-+# .(%# 7+-,$&$"74(%# $"# $.# %4%&$-(# 5$# %43"+%# 5$.#
?.3$)'(# 01$# &4$"$"# 01$# 8$'# 7+"# .(# 5$%43"(74="# )41"/G
8+7(#$"&'$#%43"+%#$.$-$"&(.$%#U.$&'(%a#@#7("&45(5$%;#$.#
%43"4#7(5+#5$# .(%#$O,'$%4+"$%#(.3$)'(47(%#7+-,1$%&(%
@# %1%# '$3.(%# 5$# %4"&(O4%# @# .(# >+'-(# 7+-+# <%&(%# %$# '$G
#$'$"#(#7("&45(5$%#,+'#$.#4"&$'-$54+#5$#.(%#'$.(74+"$%#
$"&'$#7("&45(5$%;#@#.+#01$#L$%7('&$%#..(-()(#g$O,'$%('#
1"(# 7("&45(5# 5$# 5+%#-("$'(%# 54>$'$"&$%hK# UL$%7('&$%;#
Kv^K;#,A#xxa;#01$#$%#.+#01$#5(#%$"&45+#(#.(#7+"%&'1774="#
5$# .(# $71(74=";# @# 7+"%&4&1@$# $.# %43"4#7(5+# (.3$)'(47+#
5$.#%43"+#431(.#$"#1"(#$71(74="A

J+%#,(%+%#014"&+#@#%$O&+#7+"&4$"$"#5+%#7+-,$&$"74(%#$%G
&'47&(-$"&$# (.3$)'(47(%k# $.# 014"&+;# $"# $.# 7?.71.+# .4&$'(.;#
01$;#$"#$%&$#7(%+;#7+"%4%&$#$"#.(#&'("%>+'-(74="#5$#$O,'$G
%4+"$%#(.3$)'(47(%#,('(#..$8('.(%#(#1"(#>+'-(#7("="47(;#
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@;#,+'# &("&+;#%$#2(#5$#(7+-,(:('#5$# .(#7+-,$&$"74(#5$#
,'+7$%+#$"#1"#&4,+#5$#("?.4%4%#-$54+%G#"$%[#@#$.#%$O&+;#
$"#.(#%+.174="#5$#$71(74+"$%#U+#%4%&$-(%a#-$54("&$#(.3+G
'4&-+%#+#>='-1.(%A

X4"(.-$"&$;# $.# 9.&4-+# ,(%+;# $"# 01$# %$# '$3'$%(# (.# ,'+G
).$-(#8$')(.;#$O43$#.(#7+-,$&$"74(#$"#$.#7+"&$"45+#5$.#
,'+).$-(#01$#,$'-4&$#$8(.1('#.(#(5$71(74="#5$.#'$%1.G
&(5+A

F2+'(#)4$";#$%&(#5$%7'4,74="#5$.#BM#7+-+#1"(#%$'4$#5$#
,(%+%#45$(.$%#$%#1"(#5$%7'4,74="#-(7'+%7=,47(;#01$;#,+'#
&("&+;#"+#(3+&(#$.#7+"*1"&+#5$#.(%#7+-,$&$"74(%#"$7$%(G
'4(%#,('(#.(#'$%+.174="#(.3$)'(47(#5$#,'+).$-(%;#(1"01$#
7+"&$"3(#%1%# '(%3+%#-?%# 4-,+'&("&$%A#!.# '$%+.1&+'# &$"G
5'?#01$#.454('#(5$-?%#7+"#.(%#,$71.4('45(5$%#,'+,4(%#5$.#
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@#$71(74+"$%#(5014$'$"#%1#%43"4#7(5+#7+-+#'$%1.&(5+#5$#
&$+'$-(%#01$#$%&().$7$"#01$;#%4#74$'&(%#'$.(74+"$%#$"&'$#
7("&45(5$%# $%&?"# 5(5(%;# +&'(%# '$.(74+"$%# &(-)4<"# $%&?"#
5(5(%A

\$'+#(5$-?%;#$"#$.#7+"&$O&+#5$#.(#'$%+.174="#(.3$)'(47(#
5$#,'+).$-(%;#.(%#&'("%>+'-(74+"$%#%$#5+&("#5$#%$"&45+#
7+-+#7+"%$71$"74(#5$#.(#7+"%&(&(74="#5$#01$#71(.014$'#
$71(74="#,1$5$# &'("%>+'-('%$#$"#1"#7+"*1"&+# '$51745+#
5$# $71(74+"$%# 01$# %$# %()$# '$%+.8$'# U.(%# >+'-(%# 7("=G
"47(%a;#@# .1$3+#$%#,+%4).$#8+.8$'# (# .+%# %43"4#7(5+%#5$.#
,'4-$'#-+5+#5$#,'+51774="#5$#&$O&+%#(.3$)'(47+%#U.(#&'(G

51774="a#,('(#'$71,$'('#.+%#5$.#-1"5+#5$.#$"1"74(5+#5$.#
,'+).$-(#U$"#$.#,(%+#%<,&4-+aA

J(%#54#71.&(5$%#5$#.+%#(.1-"+%#&4$"$"#01$#8$'#&(-)4<"#
7+"#$.#,(%+#$"&'$#.+%#5+%#&4,+%#5$#,'+51774="#5$#&$O&+%#
(.3$)'(47+%#@#.+%#7(-)4+%#5$#%43"4#7(5+#"$7$%('4+%#,('(#
$..+A# !"# .(# %$774="# %4314$"&$# $O(-4"(-+%# 1"# 7+"*1"&+#
5$#2$72+%#01$#2$-+%#$"7+"&'(5+#$"#"1$%&'(%#4"8$%&43(G
74+"$%;#5$#71@(#)(%$#$-,/'47(#@#>1"5(-$"&(74="#&$='47(#
2$-+%#5(5+#71$"&(#$"#X4..+@;#`+*("+#@#\143#UP^^Za

4. EL PROCESO DE RESOLUCIÓN ALGEBRAI-
CO DE UN PROBLEMA VERBAL: EL COMPO-
NENTE DE LOS PROCESOS COGNITIVOS

4.1. Sobre la cognición

J+%#,'+7$%+%#7+3"+%74&48+%#01$#%$#,+"$"#$"#(774="#,('(#
..$8('#(#7()+#.(%#>+'-(%#5$.#,$"%(-4$"&+#-(&$-?&47+#@#
%1#7+-1"47(74="#U7+"#7=543+%#%+74(.-$"&$#$%&().$745+%a#
8("#(#"("5+#.+%#$.$-$"&+%#7+-,.$*+%#7+-+#.+%#01$#%$#
1&4.4N("k#aa#$"#.(#,$'7$,74="#U,+'#$*$-,.+;#$"#$.#7(%+#5$.#
-("$*+#5$#.(%#>+'-(%#3$+-<&'47(%#@#%1%#&'("%>+'-(74+G
"$%a;#ba#$"#$.#54'$774+"(-4$"&+#5$#.(#(&$"74="#@#%1%#'$G
.(74+"$%#7+"#.+%#,'+7$%+%#5$#7+-,'$"%4=";#ca#$"#$.#1%+#
7(5(#8$N#-?%#4"&$"%48+#5$#.(#-$-+'4(;#da#$"#$.#5$%$"7(G
5$"(-4$"&+#5$#,'+7$%+%#5$#("?.4%4%#@#%/"&$%4%#7(5(#8$N#
-?%#$"&'$.(N(5+%#7+"#$.#1%+#5$#.(#.=347(;#ea#$"#.(%#7+"G
7$,74+"$%#2$1'/%&47(%#1&4.4N(5(%# $"# .(# '$%+.174="#5$# .(%#
%4&1(74+"$%#,'+).<-47(%;#fa#$"#$.#(,'$"54N(*$;#-1@#.43(5+#
(#.+%#,'+7$%+%#5$#3$"$'(.4N(74="#@#()%&'(774=";#@#01$#'$G
014$'$#5$#1%+%#"+8$5+%+%#5$#.+%#fBf#5$#.(#-(&$-?&47(#
$%7+.(';#$&7A

4.2. Sobre la resolución de problemas

\('(#$*$-,.4#7(';#7+"%45$'$-+%;#$"&'$#-172+%;#&'$%#-<G
&+5+%#7.?%47+%#,('(#'$%+.8$'#,'+).$-(%A

BCFfk# M+"74)4$"5+# .+%# $"1"74(5+%# 5$# .+%# ,'+).$-(%#
7+-+#5$%7'4,74+"$%#5$#g%4&1(74+"$%# '$(.$%h#+#g$%&(5+%#
,+%4).$%#5$.#-1"5+h#@#&'("%>+'-("5+#&(.$%#&$O&+%#(#&'(G
8<%#5$#+'(74+"$%#("(./&47(%;#$%&+#$%;#1&4.4N("5+#g2$72+%h#
8?.45+%# $"# g&+5+# -1"5+# ,+%4).$hk# 4">$'$"74(%# .=347(%#
01$#(7&9("#7+-+#5$%7'4,74+"$%#5$#.(%#&'("%>+'-(74+"$%#
5$# .(%#g%4&1(74+"$%#,+%4).$%h#2(%&(# ..$3('#(#1"(#01$# %$#
'$7+"+7$#7+-+#.(#%+.174="#5$.#,'+).$-(A#F#$%&$#-<&+5+#
.+# ..(-('$-+%#B<&+5+# 5$# C">$'$"74(%#F"(./&47(%# f17$G
%48(%#UBCFfaA#}%&$#$%#$.#B<&+5+#F"(./&47+#M.?%47+#,('(#
'$%+.8$'#,'+).$-(%A

BF!fk#F# &'(8<%#5$#$%&$#-<&+5+#5$# '$%+.174="#%$#1%("#
$O,.+'(74+"$%#7+"#5(&+%#,('&471.('$%#,('(#5$%$"7(5$"('#
$.#("?.4%4%#5$.#,'+).$-(#@#7+"#$..+#%1#%+.174="[#(#<.#"+%#
'$>$'4'$-+%# 7+-+# B<&+5+#F"(./&47+# 5$# !O,.+'(74+"$%#
f17$%48(%#UBF!faA

BMk#F#&'(8<%#5$#.(#'$,'$%$"&(74="#5$#(.31"+%#5$#.+%#$.$G
-$"&+%#5$%7+"+745+%#5$.#&$O&+#,+'#-$54+#5$#$O,'$%4+"$%#
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5$#1"#fBf#-?%#()%&'(7&+;#&'(5174$"5+;#5$%,1<%;#$.#&$O&+#
5$.#,'+).$-(#(#1"(#%$'4$#5$#'$.(74+"$%#$O,'$%(5(%#$"#$%$#
fBf#01$#7+"517$"#(#1"+#+#8('4+%#&$O&+%#71@(#5$%7+54#G
7(74=";#8/(#1"#'$3'$%+#$"#.(#&'(51774="#(.#fBf#+'434"(.;#
(''+*(#.(#%+.174="#5$.#,'+).$-(A#!%&$#(7$'7(-4$"&+#(#.(#
'$%+.174="#5$#,'+).$-(%#$%#$.#1%1(.#$"#.+%#&$O&+%#(7&1(.$%#
5$#?.3$)'(#@#.+#..(-('$-+%#B<&+5+#M('&$%4("+#UBMaA

C"&$'$%(#5$%7'4)4'#01<#&4,+#5$#54#71.&(5$%;#+)%&?71.+%#@#
>(74.45(5$%# ,'+517$# .(# 1&4.4N(74="# 5$# 71(.014$'(# 5$# .+%#
&'$%#-<&+5+%# ,('(# '$%+.8$'# .+%# ,'+).$-(%# 8$')(.$%# 01$#
(,('$7$"#$"#.+%#.4)'+%#5$#&$O&+A#C"&$'$%(#01<#&4,+#5$#7+-G
,$&$"74(%#3$"$'(#$.#1%+#5$.#BF!f;#,('(#01$#$.#1%1('4+#
,1$5(#..$3('#(#%$'#7+-,$&$"&$#$"#$.#1%+#5$.#BM;#@#71?.$%;#
3$"$'(5(%#,+'#$.#BCFf;#%+"#"$7$%('4(%#,('(#$.#1%+#7+-G
,$&$"&$#5$.#BMA

F.31"+%#$O,$'&+%#@#-172+%#,'4"74,4("&$%;#(.#1&4.4N('#1"#
fBf;#'$71''$"#$%,+"&?"$(-$"&$#(.#1%+#5$#8(.+'$%#,('&4G
71.('$%#@#(#+,$'('#7+"#$..+%#,('(#$O,.+'('#@#(%/#'$%+.8$'#
(.31"+%#,'+).$-(%;#@(#01$#$.#1%+#5$#5(&+%#,('&471.('$%#@#
%1#+,$'(74="#7+"#$'$;#$%,+"&?"$(-$"&$;#%43"4#7(5+%#$"#
1"#fBf#-?%#7+"7'$&+#(#.(%#'$.(74+"$%#01$#%$#$"71$"&'("#
4"-$'%(%#$"#1"#,'+).$-(;#5("5+#$%&+#-?%#,+%4)4.45(5$%#
5$#01$;#$"#-172+%#7(%+%;#%$#,1$5(#5$%$"7(5$"('#$.#("?G
.4%4%#.=347+A#M+"#$.#1%+#5$#1"#fBf#-?%#()%&'(7&+#$%#-?%#
54>/74.#7(,&('#$.#%$"&45+#5$#.(%#'$,'$%$"&(74+"$%#%4-)=.4G
7(%;#(.#%$'#<%&(%#-?%#()%&'(7&(%#@;#,+'#$"5$;#$%#-?%#54>/74.#
$"7+"&'('#$%&'(&$34(%#5$#%+.174="#5$.#,'+).$-(A

\('(# '$%+.8$'# ,'+).$-(%# -?%# 7+-,.$*+%# $%# "$7$%('4+#
(8("N('#$"#.(#7+-,$&$"74(#,('(#2(7$'#("?.4%4%#.=347+%#5$#
.(%#%4&1(74+"$%#,'+).$-?&47(%A#\('(#,+5$'#5$%$"7(5$"('#
.+%#'(N+"(-4$"&+%#("(./&47+%#01$#%$#'$014$'$"#,('(#.(#'$G
%+.174="#5$#,'+).$-(%;#%$#"$7$%4&(#01$#"+#2(@(#74$'&+%#
+)%&'17&+'$%;#01$#"+#2(@(#4"7$'&451-)'$#%+)'$#.(%#&?7&4G
7(%#01$#%$#"$7$%4&("#,+"$'#$"#1%+#(.#'$%+.8$'#$.#,'+).$-([#
@#,('(#,'+3'$%('#$"#.+#("&$'4+';#$%#"$7$%('4+#(8("N('#$"#
&?7&47(%#4"&$'-$54(%#4"-$'%(%#$"#.+%#1%+%#5$#.+%#$%&'(&+%#
5$#.+%#fBf#4"&$'-$54+%#01$#%$#$%&<"#1&4.4N("5+A

4.3. Sobre el uso competente y las tendencias cog-
nitivas

!.#1%+#7+-,$&$"&$#5$.#BM#,('(#'$%+.8$'#,'+).$-(%#4-G
,.47(#1"(#$8+.174="#$"#$.#1%+#5$#.(#%4-)+.4N(74=";#$"#$.#
01$;# (.##"(.;# 1"#1%1('4+#7+-,$&$"&$#,1$5$#5('.$# %$"&4G
5+#(#1"(#'$,'$%$"&(74="#%4-)=.47(#5$#.+%#,'+).$-(%#01$#
$%&<#5$%,'$"545(#5$#.+%#$*$-,.+%#7+"7'$&+%#,('&471.('$%#
5(5+%#$"#$.#,'+7$%+#5$#$"%$:("N(;#7'$("5+#(%/#>(-4.4(%#
5$# ,'+).$-(%;# 71@+%# -4$-)'+%# %+"# ,'+).$-(%# 01$# %$#
45$"&4#7("#,+'#1"#-4%-+#$%01$-(#5$#'$%+.174="A#b$"5'?#
%$"&45+#$.#1%+#5$.#B<&+5+#M('&$%4("+#71("5+#$.#1%1('4+#
&$"3(#7+"74$"74(#5$#01$;#(.#(,.47('.+;#8(#(#,+5$'#'$%+.8$'#
&(.$%# >(-4.4(%#5$#,'+).$-(%A#l+# %$# 7+"#$'$#1"# %$"&45+#
(.#B<&+5+#M('&$%4("+#5$#'$%+.174="#5$#,'+).$-(%#$*$-G
,.4#7?"5+.+# 5$%3'("(5+;# 5$%('&471.("5+# $*$-,.+# &'(%#
$*$-,.+;#7+-+#$%#,'+,474(5+#,+'#.(#&'(5474+"(.#545?7&47(#
1%1(.A#J(#7+"7$,74="#4"&$3'(.#5$.#-<&+5+#"$7$%4&(#.(#%$G
31'45(5#5$.#1%1('4+#5$#01$#.(#(,.47(74="#3$"$'(.#5$#%1%#
,(%+%#..$8(#"$7$%('4(-$"&$#(#.(#%+.174="#5$#&(.$%#>(-4.4(%#
5$#,'+).$-(%A

R"#1%+#7+-,$&$"&$#4-,45$#01$#$.#1%1('4+#7(43(#$"#74$'G
&(%#&$"5$"74(%#7+3"4&48(%;#01$#+)%&'1@$"#.(#,+%4)4.45(5#5$#
2(7$'#1"#1%+#(5$71(5+#5$.#BM#,('(#'$%+.8$'#,'+).$-(%A#
!*$-,.+#5$#$%&+#%$'/("k#aa# .(#,'$%$"74(#5$#-$7("4%-+%#
(,$.(&48+%#01$#..$8("#(.#5$%$"7(5$"(-4$"&+#5$#,'+7$%+%#
$''="$+%#5$#%+.174="#U,+'#$*$-,.+;#%4#$"#.(#'$%+.174="#5$#
1"#,'+).$-(#(,('$7$#1"#&4,+#5$#&$O&+#-(&$-?&47+#01$#"+#
%$# %()$# 5$%7+54#7('a;#ba# .(# ,'$%$"74(# 5$# +)%&'1774+"$%#
,'+8$"4$"&$%#5$#.(#%$-?"&47(#%+)'$#.(#%4"&(O4%#@#847$8$'G
%(#U,+'#$*$-,.+;#(.#'$%+.8$'#,'+).$-(%#@#5+&('#5$#%43"4G
#7(5+%#(#.+%#%43"+%;#,'$54%,+"4$"5+#$%&+#(.#%1*$&+#(#1"(#
)1$"(#1&4.4N(74="#5$#.(#%4"&(O4%a;#ca#.(#,'$%$"74(#5$#-$7(G
"4%-+%#4"24)4&+'4+%#U,+'#$*$-,.+;#71("5+#(#1"#,'+).$-(;#
5$#1"(#>(-4.4(#5$#,'+).$-(%;#@(#'$%1$.&+;#%$#.$#7(-)4(#$.#
8(.+'#5$#(.31"+%#5(&+%aA

4.4. Sobre el dominio de las tácticas intermedias y 
las tendencias cognitivas

!.#5+-4"4+#5$#.(%#&?7&47(%#4"&$'-$54(%#5$)$#7+.()+'('#$"#
$.#5$%(''+..+#5$#&$"5$"74(%#g,+%4&48(%h#7+3"4&48(%#01$#%$#
,'$%$"&("#$"#.+%#,'+7$%+%#,('(#(,'$"5$'#7+"7$,&+%#-?%#
()%&'(7&+%;#7+-+#%+"k#aa#$.#'$&+'"+#(#%4&1(74+"$%#-?%#7+"G
7'$&(%;#71("5+#%$#,'$%$"&(#1"(#%4&1(74="#5$#("?.4%4%;#1"(#
,('&$#"$7$%('4(#,('(#(8("N('#$"#.(#7+-,$&$"74(#5$.#BM[#
+#ba#.(#,'$%$"74(#5$#1"#,'+7$%+#5$#()'$84(74="#5$#1"#&$OG
&+#7+"7'$&+#,('(#,+5$'#,'+5174'#'$3.(%#%4"&?7&47(%#"1$8(%#
U,+'#$*$-,.+;#$"#.(#'$%+.174="#5$#,'+).$-(%;#71("5+#%$#
$%&?#+,$'("5+#7+"#.+%#8(.+'$%#,('&471.('$%#01$#%$#.$#(%43G
"("#(#.(#4"7=3"4&(#5$#1"#,'+).$-(#$"#7(5(#$O,.+'(74="#
5$.#BF!f;#@#.1$3+;#,+7+#(#,+7+;#%$#8(#+,$'("5+#$"#$.#
&$O&+#()%&'(7&+;#7+"#.(%#'$3.(%#5$.#fBf#-?%#()%&'(7&+;#%4"#
2(7$'#'$>$'$"74(#@(#(#.(#%4&1(74="#7+"7'$&(aA

4.5. Sobre la sintaxis y la memoria

\('(#74$'&+%#,'+).$-(%;#$.# $-)('7('%$#$"#1"#,'+@$7&+#
5$# '$%+.174="# 8/(# $.# B<&+5+# M('&$%4("+# +# $.# BF!f;#
"+# %4$-,'$# $%# $.#-$*+'# 7(-4"+# 5$# %+.174="# ,154$"5+#
%$';#$"#7(-)4+;#1"(#-$*+'#$%&'(&$34(#5$#%+.174="#.(#01$#
%$# 5$%$"7(5$"(# (# ,('&4'# 5$# 1"# ("?.4%4%# .=347+# 54'$7&+#
UBCFfaA

J(%#'$,'$%$"&(74+"$%#%4-)=.47(%#5$#.+%#,'+).$-(%#$"#$.#
BM#2(7$"#-?%#$#74$"&$#$.#1%+#5$#.(#-$-+'4(#5$#&'()(G
*+A#M1("5+#$.#%1*$&+#.+3'(#2(7$'#'$.(74+"$%#$"&'$#5(&+%#$#
4"7=3"4&(%;#%$#4"&$3'(#.(#4">+'-(74="#2(74$"5+#chunks#5$#
4">+'-(74="#-?%# 7+-,.$*+%A#!"#$.#-+-$"&+# $"#01$# $.#
%1*$&+#.+3'(#2(7$'#5472(%#'$.(74+"$%;#$.#1%+#5$#.(#%4"&(O4%#
+)84(#.(#"$7$%45(5#5$#'$7('3('#.(#-$-+'4(#5$#&'()(*+#7+"#
5$%7'4,74+"$%#%$-?"&47(%#.43(5(%#(.#,.("&$(-4$"&+#5$#.+%#
,'+).$-(%A

4.6. Sobre el problema de la transferencia

F.31"+%#4"8$%&43(5+'$%#$%&().$7$";#(7$'7(#5$#.(#54>$'$"G
74(#01$#2(@#$"&'$#1"#$O,$'&+#@#1"#"+8(&+;#,('(#'$%+.8$'#
,'+).$-(%;# $.# 01$# 1"# 1%1('4+# 7+-,$&$"&$# &4$"$# @(# >+'G
-(5+%# $%01$-(%# -$"&(.$%# 01$# .$# ,$'-4&$"# '$7+"+7$'#
1"#,'+).$-(#4"7.1%+#("&$#.(%#,'4-$'(%#,(.()'(%;#@;#(.#'$G
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7+"+7$'.+;#%$#5(#71$"&(#5$#01<#&4,+#5$#$%&'(&$34(#2(#5$#
%$314'#,('(#'$%+.8$'.+A#i&'+%#4"8$%&43(5+'$%#(#'-("#01$#
.(#>+'-(74="#5$#$%01$-(%#.$%#,$'-4&$#(#.+%#1%1('4+%#7.(G
%4#7('#,'+).$-(%#%+)'$#.(#)(%$#5$#,'4"74,4+%#3$"$'(.$%;#
5$%5$:("5+#(%,$7&+%#%1,$'#74(.$%;#$"#1"#,'+7$%+#5+"5$#
$.#$%)+N+#01$#%$#+)&4$"$#5$.#,'+).$-(#%$#,+"$#$"#7+"G
%+"("74(#7+"#$.#$%01$-(#-$"&(.#01$# &4$"$#31('5(5+#$.#
1%1('4+#$"#%1#-$-+'4(#(#.('3+#,.(N+A

!"&+"7$%;# ,('$7$'/(# 01$# $%# 5$)45+# (# 01$# 2(@# &(.$%# $%G
01$-(%#,+'#.+#01$#%$#5$%$"7(5$"(#1"(#>+'-(#5$#&'()(G
*+#2(74(#5$.("&$;#$"#.(#01$#%$#'$(.4N('/(#1"(#%/"&$%4%#-?%#
01$#1"#("?.4%4%#5$.#,'+).$-(A#f4"#$-)('3+;#(1"01$#$%&+#
,1$5$#%17$5$'#$"#-172(%#%4&1(74+"$%#,'+).$-?&47(%;#$"#
,+7+#"+%#(@15('/(#,('(#$O,.47('#,'+7$%+%#-?%#7+-,.$*+%#
01$# "+%# ,$'-4&("# 5$74'# ,+'# 01<# 74$'&+%# %1*$&+%# ,1$5$"#
&'("%>$'4'#.(#'$%+.174="#01$#%$#5(#$"#1"#&4,+#5$#,'+).$-(#
(#+&'+#"+#&'(&(5+A#!%&+#$%;#.(#&'("%>$'$"74(#5$.#1%+#5$#1"#
-<&+5+#5$#1"#fBf#(#+&'+A

4.7. Sobre el uso competente del esbozo lógico/se-
miótico

J+%#%1*$&+%#01$;#>+'-(.-$"&$;#%+"#.+%#-?%#7+-,$&$"&$%;#
$"#3$"$'(.;# 1%("# $.#BM#,('(# '$%+.8$'# (.31"+%# &4,+%#5$#
,'+).$-(%#01$#%$#.$%#,'$%$"&("[#%4"#$-)('3+;#$"#.(#'$%+G
.174="#5$#74$'&+%#,'+).$-(%#.+%#%1*$&+%#,(%(";#,'4-$'+;#
,+'# 1"#-+-$"&+# 5$# '$#$O4=";# $"# $.# 01$# $..+%#-4%-+%#
$8(.9("# %4# %+"#7(,(7$%#5$#("&474,('# .+%#,(%+%#5$# .(# '$G
%+.174=";#$%&+#$%;#$"#5+"5$#2(7$"#1"#$%)+N+#.=347+Q%$G
-4=&47+#5$#.(#%4&1(74=";#$"#$.#01$#%$#'$(.4N(;#$"&'$#+&'(%#
7+%(%;#.(#$O,.474&(74="#+#.(#45$"&4#7(74="#5$#g.+#5$%7+"+G
745+h;#@#$"#5="5$#%$#54%7'4-4"(#71?.$%#%+"#.(%#'$.(74+"$%#
7$"&'(.$%#01$#4"&$'84$"$"#$"#$.#,'+).$-(;#1&4.4N("5+#,('(#
$%&+#(.39"#$%&'(&+#5$#fBf;#$.#71(.;#-172(%#8$7$%#"+#$%#
,'+,4(-$"&$#$.#%4%&$-(#5$#%43"+%#'$01$'45+#,+'#$.#BM;#
%4"+#(.39"#$%&'(&+#5$#fBf#-?%#7+"7'$&+#01$#<%&$#~,+'#
$*$-,.+#$.#fBf#5$.#BCFf#+#1"#$%&'(&+#5$#.+%#fBf#4"&$'G
-$54('4+%;#7+-+#.+%#1&4.4N(5+%#$"#.(%#$O,.+'(74+"$%#5$.#
BF!fA

\('(# 2(7$'# $.# $%)+N+# -$"74+"(5+;# %$# ,1$5$# ,('&4'# 5$#
.+%#5(&+%#@#5$#(2/#(''4)('#(.#8(.+'#5$#.(#4"7=3"4&(;#+#)4$"#
,1$5$#5('%$#1"#("?.4%4%#.=347+#01$#4-,.401$#$.#$%&().$74G
-4$"&+#5$#'$.(74+"$%#$"#$.#01$#%$#+,$'$#7+"#.+#5$%7+"+G
745+;#@(#%$(#$"#>+'-(#,('&471.('#U7+-+#$"#$.#BF!fa;#+#
)4$"#01$#%$(#'$,'$%$"&(5+#54'$7&(-$"&$#-$54("&$#$.#fBf#
5$.#BMA

4.8. Sobre el uso pertinente de ciertos estratos in-
termedios

J(#7+-,$&$"74(#>+'-(.#$"#.(#'$%+.174="#5$#,'+).$-(%#
"+#"$7$%('4(-$"&$#%$#5$)$#(#.(#>+'-(74="#5$#1"(#3'("#
7("&45(5# 5$# $%01$-(%# -$"&(.$%# '$>$'$"&$%# (# &4,+%# 5$#
,'+).$-(%A#!%&+#$%;#(1"01$#(#1"#%1*$&+#%$#.$#,1$5$#45$"G
&4#7('#7+-+#7+-,$&$"&$#$"#.(#'$%+.174="#5$#,'+).$-(%#
,+'01$#$-,.$$#$%&'(&+%#5$.#fBf#5$.#BM#,('(#'$%+.8$'G
.+%#2(74$"5+;#(,('$"&$-$"&$;#1"#1%+#(1&+-?&47+#5$#$%G
01$-(%#-$"&(.$%#01$#2(#(5014'45+;#,'$84(-$"&$;#(7$'7(#
5$#.(#'$%+.174="#5$#54%&4"&(%#>(-4.4(%#5$#,'+).$-(%;#%4#

%$#014$'$#2(7$'#1"(#-$*+'#7('(7&$'4N(74="#5$#.(#7+-,$G
&$"74(# >+'-(.# $"# .(# '$%+.174="# 5$# ,'+).$-(%;# %$# 5$)$#
7+"%45$'('# $.# ,'+3'$%+#5$#1"#1%1('4+# $"# %1# 7(,(745(5#
,('(# '$(.4N('# $.# ("?.4%4%# .=347+Q%$-4=&47+# 5$# .(%# %4&1(G
74+"$%#,'+).$-?&47(%A

!"# '$%1-$";# 1"# 1%1('4+# 7+-,$&$"&$# 5$# 1"# fBf# -?%#
()%&'(7&+#'$(.-$"&$#.+#8(#(#%$'#%4#&(-)4<"#.+#$%#$"#+&'+%#
$%&'(&+%# 5$# fBf#-?%# 7+"7'$&+%;# 01$# .$# ,$'-4&("# &$"$'#
-(@+'#,+%4)4.45(5#,('(#5$%$"7(5$"('# $.# ("?.4%4%# .=347+#
5$#1"(#%4&1(74="#,'+).$-?&47(;#5$#()+'5('#<%&(;#-$54("&$#
$.#1%+#5$#$%&'(&+%#5$#fBf#01$#"+#%$("#"$7$%('4(-$"&$#
.+%#-?%#()%&'(7&+%;#%4"+#1&4.4N("5+#(01$.#$%&'(&+#5$.#fBf#
01$#.$#,$'-4&(#7+-,'$"5$'#$.#,'+).$-(#@#7+"#$..+#5$%$"G
7(5$"('#$.#("?.4%4%#.=347+#5$#<%&$A

4.9. Sobre el esbozo lógico matemático, los estratos 
de SMS utilizados como representación

B$54("&$#$.#1%+#5$#74$'&+%#$%&'(&+%#5$.#f4%&$-(#B(&$-?G
&47+#5$#f43"+%#UfBfa#"$7$%4&(5+#,+'#$.#-<&+5+#7('&$%4(G
"+;#.+%#1%1('4+%#3$"$'("#%$"&45+%#4"&$'-$54+%#84"71.(5+%#
9"47(-$"&$# (# $%&+%# $%&'(&+%;# .+#01$# .$%#,$'-4&$# %4-,.4G
#7('# .(# %+.174="#5$#74$'&(%# >(-4.4(%#5$#,'+).$-(%A#R"(#
8$N#01$#$%&+%#%$"&45+%#%$#5+-4"(";#$.#1%+#5$#$%&$#"1$8+#
%4%&$-(#5$#%43"+%;#7+"#9"47(-$"&$#$%&+%#$%&'(&+%;#&'($#.(#
%4-,.4#7(74="#5$#74$'&+%#,'+).$-(%#U7>A;#,A#$*A;#$"#V'1&$&G
%E44;#KYvx;#$.#,'+).$-(#5$#.+%#,+..+%#@#.+%#7+"$*+%aA#F%/;#
$"%$:("5+#-+5$.+%#&(.$%#7+-+#.+%#-<&+5+%#5$#$O,.+'(G
74+"$%#%17$%48(%#%$#&'(&(#5$#1%('#$%&'(&+%#4"&$'-$54+%#ad 
hoc# U01$# ,1$5$"# 45$"&4#7('%$# $"&'$# .+%# -?%# 7+"7'$&+%#
U(1"01$;#&(-)4<";#%$#,'$%$"&("#.+%#-?%#()%&'(7&+%a#"$7$G
%4&(5+%#,+'#$.#-<&+5+#7('&$%4("+a#(##"#5$#%4-,.4#7('#$.#
("?.4%4%#5$.#,'+).$-(A#!.#+)*$&48+#$%&?#$"#3$"$'('#,'+3'$G
%48(-$"&$#%$"&45+%#,('(# &(.$%# '$,'$%$"&(74+"$%#01$#8("#
(# %$'# 4-,.$-$"&(5(%#,+'#$.#1%+#5$.#-<&+5+#7('&$%4("+A#
M(5(#>(-4.4(#5$#,'+).$-(%#5$&$'-4"(#.+%#"48$.$%#5$#'$G
,'$%$"&(74="#U$%&'(&+%#5$#.+%#5$#fBfa#'$01$'45+%#,('(#%1#
%+.174="A

4.10. Sobre el nivel de representación y el uso de la 
memoria

F##"#5$#'$%+.8$'#1"#,'+).$-(;#,+'#$*$-,.+;#$.#,'+).$-(#
5$#,+..+%#@#7+"$*+%;#7+"#-<&+5+%#,'4-4&48+%#.(#7+-,$&$"G
74(#'$01$'45(#,1$5$#(.7("N('#7(%4#$.#"48$.#5$#1"#$O,$'&+A#
\+'#$%+;#.(#&$"5$"74(#"(&1'(.#$%;#,+'#$*$-,.+;#1%('#$.#-<G
&+5+#5$#,'1$)(#@#$''+';#&'(&("5+#5$#5('#1"(#74'71"8+.174="#
(#.(#%$'4$#5$#4">$'$"74(%#("(./&47(%#7+"%$71&48(%#'$01$'45(#
,+'#$.#("?.4%4%#.=347+#('4&-<&47+#5$#.(#%4&1(74="A#!%&(%#4"G
>$'$"74(%#'$014$'$"#5$#'$,'$%$"&(74+"$%#01$#,$'-4&("#1"#
("?.4%4%;#@#$%&+;#(#.(#8$N;#5$-("5(#1"#1%+#-?%#(8("N(5+#5$#
&(.$%#%4%&$-(%#5$#%43"+%A#!"#+&'(%#,(.()'(%;#.(#-(&$-?&47(#
@#$.#.$"31(*$#"(&1'(.#$%&?"#%4$"5+#$"&'$&$*45+%#@#,1$%&+%#(#
&'()(*(';#@;#$"&+"7$%;#%$#"$7$%4&("#7+-,$&$"74(%#,('(#2(7$'#
$%)+N+%#.=347+Q%$-4=&47+%#01$#2(3("#01$#.(#$%&'(&$34(#'$G
%+.1&48(#%$(#%43"4#7(&48(A#J+#01$#2(7$#&(.#("?.4%4%#@#$%)+G
N+#.=347+Q%$-4=&47+#7+-,.47(5+#$%#$.#2$72+#5$#01$;#,('(#
(.31"+%# ,'+).$-(%;# %$# '$014$'$# 5$# 1"# 1%+# 4"&$"%+# 5$# .(#
-$-+'4(#5$#&'()(*+;#@#$%&+#4-,.47(#1"#$"&'$"(-4$"&+#01$#
%=.+#&4$"$"#.+%#$O,$'&+%#'$%+.1&+'$%#5$#,'+).$-(%A
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4.11. Sobre el uso de métodos primitivos y el uso de 
la memoria

M1("5+#%$#$-,.$("#-<&+5+%#,'4-4&48+%#.+#01$#%$#3$"$'(#
"+#$%#1"(#'$,'$%$"&(74="#9"47(#5$#1"#74$'&+#$%&4.+[#-?%#
)4$";#7(-)4(#%$39"#7(5(#>(-4.4(#5$#,'+).$-(%A#\+'#+&'(#
,('&$;#7+"#$.#1%+#5$#1"#"1$8+#fBf;#%$#1&4.4N("#-<&+5+%#
-?%#(8("N(5+%#7+-+#-$54+#,('(#$%7'4)4';#(''$3.(';#&'()(G
*(';#@#.(#'$,'$%$"&(74="#%$#2(7$#-$54("&$#g>+'-(%#7("="4G
7(%hA#!%&+#7+"%&4&1@$#1"(#,('&$#5$.#%$"&45+#5$.#1%+#5$#&(.#
fBfA#M1("5+#%$#1%(#1"#-<&+5+#,'4-4&48+;#5$)$"#4"8$"G
&('%$#'$,'$%$"&(74+"$%#,('(#7(5(#>(-4.4(#5$#,'+).$-(%#@#
$%&+#'$01$'4'?#1"#74$'&+#1%+#7+-,$&$"&$#5$#.(#-$-+'4(#5$#
&'()(*+#(##"#5$#%$314'#'$,'$%$"&("5+#.(%#(774+"$%#5$#%+G
.174="#,'+,1$%&(%#$"#$.#$%)+N+#.=347+Q%$-4=&47+;#.1$3+;#
5$*("5+#"1$8(%#-('7(%#@#%$:(.$%#U+#"1$8+%#chunks#$"#.(#
-$-+'4(a#,+'#-$54+#5$#.+%#71(.$%#.+%#'$%1.&(5+%#,'$84+%#
,1$5$"#(3'1,('%$#@#"+#5$*('%$#(#.(#5$'48(A#i&'+%#-<&+5+%#
-?%#(8("N(5+%#'$014$'$"#01$#.+%#$%&154("&$%#(,'$"5("#(#
7=-+#5$*('#-('7(%#01$;#,'+3'$%48(-$"&$;#.4)$'$"#1"45(G
5$%#5$#-$-+'4(;#,$'-4&4$"5+#(%/#(.#1%1('4+#1&4.4N('#&(.$%#
1"45(5$%#$"#$.#5$%$"7(5$"(-4$"&+#5$.#("?.4%4%#@#.(#%+.1G
74="#5$.#,'+).$-(A

J(%#'$,'$%$"&(74+"$%#4"&$'-$54(%#(''$3.("#.(#4">+'-(74="#
$"# chunks# 5$# +'3("4N(74="#-?%# 7+-,.$*(;# (1"# 71("5+#
$%&+#"+#%$#,1$5(#54%&4"314'#(#&'(8<%#5$#.+%#%43"+%#,'+51G
745+%#,+'#$.#1%1('4+A#F%/;#51'("&$# .(%#$"&'$84%&(%;# (.31G
"+%#$%&154("&$%#..$3("#(#1"(#'$,'$%$"&(74="#5$.#,'+).$-(#
5+"5$;#-1@#,'+)().$-$"&$;#2474$'+"#7?.71.+%#U,+'#$*$-G
,.+;#,+'#-$54+#5$#1"(#7(.71.(5+'(#+#1"(#7+-,1&(5+'(a#@;#
(.##"(.;#%4-,.$-$"&$#$%7'4)$"#.(#%+.174="#"1-<'47(#5$.#
,'+).$-(A

4.12. Sobre los códigos personales

R"#(%,$7&+#4-,+'&("&$#01$#7+"%45$'('#$%#$.#1%+#5$#3'(G
>/(%# U7=543+%a# ,$'%+"(.$%# ,('(# 4"547('# .(%# (774+"$%# @(#
'$(.4N(5(%#@#.(%#(774+"$%#,+'#'$(.4N('#%+)'$#.+%#$.$-$"&+%#
5$.#,'+7$%+#5$#'$%+.174="A#!%&+#%134$'$#.(#$O4%&$"74(#5$#
1"(#$&(,(#,'$84(#(# .(# $&(,(#+,$'(74+"(.A#!"#$%&(#$&(,(;#
%$# ,'$%$"&("# &(-)4<"# +)%&'1774+"$%# 01$# 5472(%# 3'(>/(%#
4-,+"$"#71("5+#.(#7+-,.$*45(5#5$#.(#%4&1(74="#(1-$"G
&(;#3$"$'("5+#.+#01$#5$%,1<%;#$"#$%&154+%#,+%&$'4+'$%;#%$#
consideran errores naturales de sintaxisk#1%+#4"(5$71(5+#
5$# .+%#%43"+%#5$# 431(.5(5;#(1%$"74(#5$#<%&+%;#+.845+#5$#
(.31"+%#&<'-4"+%;#$&7A

4.13. Sobre la resolución de problemas y la sin-
taxis

\1$5$"#$"7+"&'('%$#$845$"74(%#$-,/'47(%#01$#-1$%&'("#01$#
$.#,'+7$%+#5$#("?.4%4%#5$#1"(#%4&1(74="#,'+).$-?&47(#&/,47(#
U$O,'$%(5(#$"#$.#.$"31(*$#1%1(.a#2(7$#(#+'('#>$"=-$"+%#5$#
.$7&1'(#5$#.(#%4&1(74="#01$#4"24)$"#$.#5$#%$"7(5$"(-4$"&+#
5$#(.3+'4&-+%#01$#-+-$"&+%#("&$%#%$#'$(.4N()("#5$#-("$'(#
4"-$54(&(#@#7+''$7&(A#F%/;#("&$#.(#,'$%$"74(#5$#1"(#$O,'$G
%4="#$%7'4&(#$"#$.#.$"31(*$#(.3$)'(47+#1%1(.#5$#1"(#$71(74="#
5$#,'4-$'#3'(5+;#$.#%1*$&+#$%#4"7(,(N#5$#5$%7+54#7('#7+-+#
&(.#@;#,+'#.+#&("&+;#1&4.4N('#.(%#2()4.45(5$%#+,$'(&+'4(%#)'4G
..("&$%;#01$#-+-$"&+%#("&$%#2()/(#$O24)45+#7+"#.(#-4%-(#

$71(74="A#f$#,1$5$"#74&('#$*$-,.+%#5$#%4&1(74+"$%#,'+).$G
-?&47(%#U$"#.(%#,('&$%#$"#.(%#01$#%$#'$(.4N("#&'(51774+"$%#
5$.#.$"31(*$#1%1(.#(.#fBfa;#01$#-1$%&'("#.(#$O4%&$"74(#5$#
1"(#&$"%4="#$"&'$#.(#4"&$','$&(74="#5$#.(#$O,'$%4="#U5$%7+G
54#7(74="#5$.#&$O&+a;#5(5(#,+'#1"(#.$7&1'(#01$#,'+84$"$#5$#
1"#7+"&$O&+#,'+,4+#5$.#fBf#@#.(%#,'?7&47(%#5$#-$7("4N(G
74="#5$#.(%#+,$'(74+"$%#U.(#%4"&(O4%a;#4"24)4$"5+#.(#.$7&1'(#
"$7$%('4(#5(5(#,+'#.(#4"&$','$&(74="#%$-?"&47(#01$#.$#7+"G
#$'$#.(#%4&1(74="#7+"7'$&(#$"#$.#,'+).$-(#8$')(.A#l1$8(G
-$"&$;#1"(#.$7&1'(#%4"&?7&47(#4"24)$#.(#.$7&1'(#5$.#7+"&$O&+#
7+"7'$&+#$"#$.#01$#$.#,'+).$-(#$%&?#%4&1(5+;#"+#5$*(#5('#(#
$%(%#$O,'$%4+"$%#1"(#4"&$','$&(74="#01$#,$'-4&(#7+"&4"1('#
7+"# .(#$%&'(&$34(#5$# '$%+.174="#7+''$7&(# U01$# ..$8('?#(# .(#
%+.174="a;# @#01$# 4"7.14'/(;# 7+-+#1"(#5$# %1%# &?7&47(%;# $%(#
,('&$#5$#.(#&'(51774="A

4.14. Sobre la mecanización y la práctica

!"#$%&$#-+-$"&+#5$#.(#54%71%4="#$%#71("5+#(.31"(%#5$#
.(%#,'$+71,(74+"$%#&$='47(%#5$#b2+'"54E$#U7>A#b2+'"54E$#
$&#(.A;#KYP_a#@#%1%#4-,.47(74+"$%#$"#.(#$"%$:("N(#7+)'("#
1"(#"1$8(#,'$%$"74(;#,1$%# .(#"$7$%45(5#5$#(1&+-(&4N(G
74="#5$#74$'&(%#+,$'(74+"$%;#01$#,'+84$"$"#5$#.(#5$%7+54G
#7(74="#5$#1"(#%4&1(74="#,'+).$-?&47(#7+"7'$&(#U,'+).$G
-(%# 5$# $5(5$%;#-$N7.(%;# (.$(74+"$%;#-+"$5(%;# &'()(*+;#
$&7Aa#$%#,$'$"&+'4(;#@(#01$#"4#$.#%$"&45+#5$#.+%#(.3+'4&-+%#
"$7$%('4+%;#"4#.(#4"&$','$&(74="#%$-?"&47(#$"#&<'-4"+%#5$#
.+%# 7+"&$O&+%# $"#01$# $%(%#+,$'(74+"$%# >1$'+"#,'(7&47(G
5(%;#"4# .+%#-$7("4%-+%#5$#("&474,(74="#U%+)'$# &+5+# .+%#
4"24)4&+'4+%a#5$)$"#+)%&'14'#$.#5$%$"7(5$"(-4$"&+#5$#1"(#
$%&'(&$34(#5$#'$%+.174="A#f4$"5+#"$7$%('4+;#(5$-?%;#01$;#
(.#%$'#$%&(#9.&4-(#&'(%.(5(5(#(#.(#-$-+'4(#(#7+'&+#,.(N+;#
$.#&4$-,+#>(7&4).$#5$#,$'-("$"74(#$"#$..(#"+#+)%&'1@(#.(#
,+%4)4.45(5#5$#7+"%45$'('# &+5(%# .(%# &?7&47(%# 4"&$'-$54(%#
"$7$%('4(%#,('(#.(#'$%+.174="#,'+,1$%&(#@#,+%4)4.4&('#01$#
.(# 7+"7(&$"(74="# 5$# &+5(%# .(%# &?7&47(%;# (1"# %4"# '$(.4N('#
&+5+%# .+%#,(%+%#"$7$%('4+%#,('(# .(#7+"%$7174="#5$#$%(%#
-$&(%#,('74(.$%;#,1$5(#..$8('%$#(#7()+#$"#$%(#,('&$#5$#.(#
-$-+'4(#U(#7+'&+#,.(N+a;#.(#71(.#$%#54>/74.#5$#-("&$"$'%$#
(7&48(5(#&("&+#&4$-,+A#\1$5$#5$74'%$#01$#$%&(#2()4.45(5#
5$#2(7$'#,$'-("$7$'#.('3+#&4$-,+#7("&45(5$%#4-,+'&("G
&$%#5$# 4">+'-(74=";#,('(#(%/#,+5$'# %(.4'#5$#$%$#$%,(74+#
5$#.(#-$-+'4(#@#&'($'#"1$8(#$#4-,+'&("&$#4">+'-(74=";#
$%#54>/74.#5$#$"7+"&'(';#,+'#.+#3$"$'(.;#$"&'$#.+%#(.1-"+%#
5$#$"%$:("N(#-$54(;#,1$%#%$#'$014$'$#5$#3'("5$%#'$71'G
%+%# 01$# "+# ,'+,+'74+"(# .(# $"%$:("N(# 1%1(.A#F"&$# $%&+;#
.(#-$7("4N(74=";#%1'345(#5$#1"(#,'?7&47(#4"&$"%(;#,$'-4G
&$# 1"# 1%+# =,&4-+#5$# .(%# $O,'$%4+"$%# @# .(%# +,$'(74+"$%#
1%1(.$%#$"#$.#fBf;#@#(%/#%$#'+-,$#7+"#.+%#-$7("4%-+%#
("&474,(5+'$%#01$# 4"24)$"#$.#5$%$"7(5$"(-4$"&+#5$# .(%#
$%&'(&$34(%#5$#'$%+.174="#"$7$%('4(%A

NOTAS

KA#J(#'$3.(#�C�#547$#&$O&1(.-$"&$k#g\$'#2("7#'(&4+74"("54#-$&2+51-#
01('$"5(#%1"&#&+&#-(3"4&154"$%#51+)1%#-+54%#54>>$'$"&4)1%#$O,'$%%(;#
01+&# (5# 54>#71.&(&$-# 54'$7&$# ,$'71''$"5(-# &$'-4"+%# 4"7+3"4&+%# ,'+#
7+3"4&4%#%1,,+"4-1%k#4&(#$"4-#&+&#7+-,('(&4+"$%#4"&$'#51+#�01(.4(#2(G
)$)1"&1'Ah#Ug\+'#$%&$#-<&+5+#2(@#01$#)1%7('#&("&(%#7("&45(5$%#$O,'$G
%(5(%#5$#5+%#-("$'(%#54>$'$"&$%#7+-+#&<'-4"+%#5$%7+"+745+%#2(@(-+%#
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Abstract
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