
 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 
 

Efectos de la interfaz web accesible y usable en el desarrollo de 
las competencias universitarias 

Effects of the Web Accessible and Usable Interface in the 
Development of University Competencies 

Ana Lilia Laureano‐Cruces, Ricardo Adán Salas Rueda y Jorge 
Sánchez de Antuñano Barranco 

 
 
 

En-claves del Pensamiento, vol. VI, núm. 11, enero-junio, 2012, pp. 153-162. 
Instituto Tecnológico y de Estudios Superiores de Monterrey Campus Ciudad de 

México Distrito Federal, México 
 

 
 
 
 
 

En-claves del Pensamiento,  
ISSN (Versión impresa): 1870-879X  

dora.garcia@itesm.mx   
en-claves.ccm@servicios.itesm.mx  

Instituto Tecnológico y de Estudios Superiores de  
Monterrey Campus Ciudad de México  

México  
 



EFECTOS DE LA INTERFAZ WEB ACCESIBLE  
Y USABLE EN EL DESARROLLO  

DE LAS COMPETENCIAS UNIVERSITARIAS
1ANA LILIA LAUREANOCRUCES* 
2RICARDO ADÁN SALAS RUEDA** 

3JORGE SÁNCHEZ DE ANTUÑANO BARRANCO***

Resumen

A!"#$%&'("')*%$+*,(+","#!,-('+*'.#!$",/$+*.'*(,/'%*+#0'1,-1*,("'21$(*%$+*!-&3
0'"'(!,$+*!-2(,",/$+*'(*%$*01'0$1$!,4(*!#11,!#%$1*.'*%-+*5#"#1-+*'21'+$.-+*

0$1$*5$!,%,"$1*$%*'+"#.,$("'*'%*01-!'+-*.'*$.$0"$!,4(*'(*%$*+-!,'.$.)*%$*$+,&,%$3
!,4(*.'*%$+*(#'/$+*"'!(-%-26$+*7*%$*,(!-10-1$!,4(*$%*&'1!$.-*%$8-1$%9*:(*;<3
=,!-)*%$+*#(,/'1+,.$.'+*-51'!'(*.,/'1+$+*&-.$%,.$.'+*'.#!$",/$+*$*%$*"1$.,!,-($%*
!-&-*%$*&,="$*-*$*.,+"$(!,$*!-(*%$*>($%,.$.*.'*.'+$11-%%$1*%$+*?$8,%,.$.'+)*%-+*!-3
(-!,&,'("-+*7*%$+*$!","#.'+*@!-&0'"'(!,$+A*'(*%-+*'+"#.,$("'+*$*"1$/<+*.'%*#+-*
.'*%-+*$/$(!'+*"'!(-%42,!-+9*:(*'+"'*+'(",.-)*%-+*.-!'("'+*'(51'("$(*'%*.'+$56-*.'*
!1'$1*'+0$!,-+*/,1"#$%'+*.'*$01'(.,B$C'*D#'*0'1&,"$(*"1$(+&,",1*'>!,'("'&'("'*
'%*&'(+$C'*$*%-+*$%#&(-+*7*!#&0%$(*%$+*.'&$(.$+*.'*%$*+-!,'.$.9*E-1*'C'&0%-)*
%$*0%$('$!,4(*7*-12$(,B$!,4(*.'*01-.#!"-+* ,("'1$!",/-+*&#%",&'.,$*#+$8%'+*7*
$!!'+,8%'+* '(* F("'1('"* 0'1&,"'(*$* %-+* $%#&(-+*#(,/'1+,"$1,-+* .'+$11-%%$1* %$+*

          G*H'0$1"$&'("-*.'*I,+"'&$+)*UAM)*;<=,!-)*!%!J!-11'-9$B!9#$&9&=
     GG*K(,/'1+,.$.*L$*I$%%')*UVM)*E-+21$.-*'(*H,+'M-)*L6('$N*O#'/$+*P'!(-%-26$+*UAM3*QB!$*0-"B$%3

!-)*;<=,!-)*$.$(+$%$+J?-"&$,%9!-&
GGG*H'0$1"$&'("-*.'*F(/'+",2$!,4(*7*R-(-!,&,'("-*0$1$*'%*H,+'M-)*UAM3QB!$0-"B$%!-)*C+$8J

!-11'-9$B!9#$&9&=

ENCLAVES del pensamiento)*$M-*SF)*(T&9*UU)*'('1-3C#(,-*VWUV)*009*UXY3UZV9UXY



UX[  Q9*L9*L$#1'$(-3R1#!'+)*\9*Q9*I$%$+*\#'.$*7*]9*I^(!?'B*.'*Q("#M$(-*_$11$(!-

ENCLAVES del pensamiento, año VI, núm. 11, enerojunio 2012, pp. 153162.

!-&0'"'(!,$+*D#'*'=,2'(*%$*+-!,'.$.*.'%*+,2%-*XXI*$*"1$/<+*.'*.,+",("-+*!$($%'+*
.'*!-&#(,!$!,4(*!-&-*%$*/-B*-*'%*"'="-*D#'*+'*$.$0"$(*$*%-+*'+",%-+*.'*$01'(.,3
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Palabras claveN*R-&0'"'(!,$+)*"'!(-%-26$)*,("'15$B*#+$8%'*7*$!!'+,8%')*.,+'M-)*
'+",%-+*.'*$01'(.,B$C'

Abstract

R#11'("%7)*?,2?'1*'.#!$",-($%*,(+","#",-(+*,("'21$"'*!-2(,",/'*+b,%%+*!#11,!#%#&*"-*
01'0$1'*5#"#1'*21$.#$"'+*"-*01-/,.'*"?'*+"#.'("*a,"?*"?'*01-!'++*-5*$.$0"$",-(*
,(*+-!,'"7)*$++,&,%$",-(*-5*('a*"'!?(-%-2,'+*$(.*'("17*,("-*"?'*%$8-1*&$1b'"9*F(*
;'=,!-)*#(,/'1+,",'+*-55'1*/$1,-#+*"70'+*-5*'.#!$",-(*"-*"1$.,",-($%*$(.*&,='.*-1*
1'&-"'%7*,(*-1.'1*"-*.'/'%-0*"?'*+b,%%+)*b(-a%'.2'*$(.*$"","#.'+*@!-&0'"'(!,'+A*
,(*+"#.'("+*"?1-#2?*"?'*#+'*-5*"'!?(-%-2,!$%*$./$(!'+9*F(*"?,+*+'(+')*"'$!?'1+*
$1'*!?$%%'(2'.*"-*!1'$"'*/,1"#$%*%'$1(,(2*+0$!'+*"?$"*$%%-a*'5>!,'("%7*"1$(+&,"*"?'*
&'++$2'*"-*+"#.'("+*$(.*&''"*"?'*.'&$(.+*-5*+-!,'"79*c-1*'=$&0%')*0%$((,(2*
$(.*-12$(,B$",-(*-5*&#%",&'.,$*,("'1$!",/'*01-.#!"+*#+$8%'*$(.*$!!'++,8%'*-(*
"?'*F("'1('"*$%%-a*!-%%'2'*+"#.'("+*.'/'%-0*"?'*+b,%%+*"?$"*1'D#,1'*"?'*XXI*!'("#17*
+-!,'"7*"?1-#2?*/$1,-#+*!-&&#(,!$",-(*!?$(('%+*+#!?*$+*/-,!'*-1*"'="*"-*+#,"*
+"7%'+*"?'-1'",!$%*%'$1(,(2)*01$2&$",!)*"?-#2?"5#%*$(.*$!",/'9*P?'*-8C'!",/'*-5*"?,+*
0$0'1*,+*"-*.'+!1,8'*"?'*8'('>"+*-5*.'+,2(,(2*$(.*,&0%'&'(",(2*d'8*+,"'+*$!3
!'++,8%'*$(.*#+$8%'*5-1*?,2?'1*%'/'%*!-#1+'+*1'%$"'.*"-*F(5-1&$",-(*P'!?(-%-27*
@E1-21$&&,(2*L$(2#$2'+A9

Key wordsN*R-&0'"'(!,'+)*P'!?(-%-27)*K+$8%'*$(.*$!!'++,8%'*,("'15$!')*H'+,2()*
L'$1(,(2*I"7%'+

Introducción
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'%*'&,+-1*@+,",-*d'8A*7*'%*0T8%,!-*$%*D#'*/$*.,1,2,.-*'%*&'(+$C'*@'+"#.,$("'+A9
Q+,&,+&-*+'2T(*]9*;9*I$(!?-)Y*'%*#+-*.'*%$*"'!(-%-26$*'(*'%*^&8,"-*'.#!$3

",/-*0'1&,"'*&-",/$1*$*%-+*'+"#.,$("'+*$*$01'(.'1*.'8,.-*$%*1-%*$!",/-*D#'*01'3
+'("$(*.#1$("'*%$*!-(+"1#!!,4(*.'%*!-(-!,&,'("-*7*'(*%$*8T+D#'.$*.'*1'+0#'+3

U*I9*P-84(*et al9)*Competencias, calidad y educación superior. _-2-"^)*R$121$0?,!+*F&01'+,4(*
H,2,"$%)*VWWZ)*09*YZ9

V*]9*R$8'1-*Q%&'($1$*et al.)*Diseño y producción de TIC para la formación.*_$1!'%-($)*UOC, 20079
Y*]9*;. I$(!?-*g,%)*Tecnologías para transformar la educación9*;$.1,.)*Qb$%)*VWWZ)*09Uh9
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"$+*$* %-+*01-8%'&$+9*L$* ,&0-1"$(!,$*.'* %$* 1'%$!,4(*'.#!$!,4(3"'!(-%-26$* 5#'*
asimilada por el presente investigador en la UVM*7*ULSA por medio de la cons3
"1#!!,4(*7*.,+'M-*.'*#(*(#'/-*'+0$!,-*/,1"#$%*.'*$01'(.,B$C'*'(*F("'1('"*!-(*%$*
>($%,.$.*.'*%-21$1*%$*5-1&$!,4(*.'*0'1+-($+*!-&0'"'("'+9
:%*+,",-*a'8*!1'$.-*"-&4*'(*!-(+,.'1$!,4(*%$+*,.'$+*.'+!1,"$+*0-1*L9*;-1'(-4 

D#,'(*'=0%,!$*D#'*'%*iH,+'M-*K(,/'1+$%j*.'8'*8'('>!,$1*$*%$+*0'1+-($+*.'*"-.$+*
%$+*'.$.'+*7*!$0$!,.$.'+)*'+*.'!,1)*8#+!$1* %$*'%$8-1$!,4(*.'*#($*$0%,!$!,4(*
'+"^(.$1*0$1$*5$/-1'!'1*$*%$*.,/'1+,.$.*.'*%-+*#+#$1,-+9*L$*$.$0"$!,4(*.'*%-+*
$%#&(-+*'+*#(*5$!"-1*'+'(!,$%*D#'*+'*.'8'*!-(+,.'1$1*.#1$("'*%$*0%$('$!,4(*
.'%*+,",-*a'8*0$1$*%$*$+,&,%$!,4(*'>!$B*.'%*!-(-!,&,'("-9
L$+*!$1$!"'16+",!$+*.#1$("'*'%*01-!'+-*'.#!$",/-*'+"^(*%,2$.$+*$*%-+*'+",%-+*

.'*$01'(.,B$C'*D#'*01'+'("$(*%-+*'+"#.,$("'+9*H'*$!#'1.-*!-(*Q%-(+-)*g$%%'2-*
7*e-('75*'=,+"'(*!#$"1-*'+",%-+*.'*$01'(.,B$C'N*$!",/-)*1'`'=,/-)*"'41,!-*7*01$23
&^",!-*D#'*+'*!$1$!"'1,B$(*0-1*#($*+'1,'*.'*1$+2-+*01,(!,0$%'+9*E-1*'C'&0%-)*'%*
$%#&(-*"'41,!-*'+"^*,("'1'+$.-*'(*$01'(.'1*.'*5-1&$*-1.'($.$*7*!-(*-8C'",/-+*
&#7*!%$1-+)*'%*1'`'=,/-*+'*'(5-!$*'(* %$*-8+'1/$!,4(*.'*#($*+,"#$!,4(*.'+.'*
.,/'1+$+*0'1+0'!",/$+)*'%*$!",/-*8#+!$*.,/'1+$+*5-1&$+*.'*$01'(.'1*7*'%*01$23
&^",!-*"1$"$*.'*0-('1*'(*01^!",!$*%$+*,.'$+*-*"'-16$+*0$1$*!-&01-8$1*D#'*+-(*
1$B-($8%'+9Z
k"1-+*$+0'!"-+* 5#(.$&'("$%'+*0$1$* %$*0%$('$!,4(*7*-12$(,B$!,4(*.'%*+,",-*

d'8*+-(*%$*$!!'+,8,%,.$.*7*%$*#+$8,%,.$.*D#'*0'1&,"'(*D#'*"-.-+*%-+*#+#$1,-+*
$!!'.$(*5^!,%&'("'*$*%-+*1'!#1+-+*%-!$%,B$.-+*'(*F("'1('"*$*"1$/<+*.'*#($*,("'13
5$B*$21$.$8%'9h*:(*'+"'*+'(",.-)*OTM'B8*.'+"$!$*!,(!-*'%'&'("-+*,&01'+!,(.,8%'+*
'(*'%*.,+'M-*.'*%$*,("'15$B*0-1*&'.,-*.'*%$*#+$8,%,.$.N*$01'(.,B$C')*'>!,'(!,$)*
&'&-1$8,%,.$.)*'11-1'+*7*+$",+5$!!,4(9
E-1* %-* "$("-)*'%*.,+'M-*.'*?,0'1&'.,-+9*.'8'* ,(!%#,1*'%*'+"$8%'!,&,'("-*.'*

01-!'.,&,'("-+*'>!,'("'+)*+,+"'&$+*D#'*1'$%,!'(*!-11'!"$&'("'*%$+*5#(!,-('+*
D#'*'%*#+#$1,-*('!'+,"$*7*&<"-.-+*D#'*0'1&,"$(*$%*,(.,/,.#-*$01'(.'1)*1'!-1.$1*
7*+'(",1*!-&-.,.$.*.#1$("'*'%*#+-*.'*%$*,("'15$B9

4*L9*;-1'(-)*Accesibilidad a los contenidos audiovisuales en la web. ;$.1,.)*F&$2'(*g1^>!$)*
VWWl)*09*Xh9

5*R9*Q%-(+-)*H9*g$%%'2-*7*E9*e-('7)*Los estilos de aprendizaje. Procedimientos de diagnóstico 
y mejora.*:+0$M$)*;'(+$C'1-)*VWWX)*09*hl9

Z*k9*Q&$"*I$%$+)*Aprender  a  enseñar. Una  visión  práctica  de  la  formación  de  formadores. 
_$1!'%-($)*:+0$M$)*_1'+!$9*VWUW)*09*UU[9

h*L9*;-1'(-)*op. cit.
8*c9*OTM'B*O-.$)*!"#$%&'%()*"+,($(,-+%&,.,/$09*R$1$!$+)*;,(,01'+)*VWWX)*09*[[9
9*E-1*'%*"<1&,(-*?,0'1&'.,-+*+'*'(",'(.'*$*%$+*0^2,($+*a'8*'(*F("'1('"
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:5'!"-+*.'*%$*,("'15$B*a'8*$!!'+,8%'*7*#+$8%'* UXh

:+*,&0-1"$("'*+'M$%$1*D#'*%$*>($%,.$.*D#'*0'1+,2#'*'+"$*,("'15$B*a'8*'(*'%*
^&8,"-*'.#!$",/-*'+*'%*$01'(.,B$C')*'+*.'!,1)*'%*$%#&(-*.'8'*$+,&,%$1*%-+*!-(3
"'(,.-+*.'*%$+*&$"'1,$+*$*"1$/<+*.'%*&$"'1,$%*,("'1$!",/-*$!!'+,8%'*7*#+$8%'9
c,($%&'("')*1'+#%"$*,("'1'+$("'*!-(-!'1*'%*,&0$!"-*.'*%$*$!!'+,8,%,.$.*.'*%-+*

!-("'(,.-+*$#.,-/,+#$%'+*7*#+$8,%,.$.*C#("-*!-(*'%*#+-*.'*%$*P'!(-%-26$*.'*F(3
5-1&$!,4(*@TIA*.#1$("'*'%*.,+'M-*'*,&0%'&'("$!,4(*.'*%$*,("'15$B*'.#!$",/$*a'8*
0$1$*'%*01-!'+-*.'*$01'(.,B$C'*'(+'M$(B$*'(*%$+*$+,2($"#1$+*$("'1,-1&'("'*
&'(!,-($.$+9

Método

:+"$*,(/'+",2$!,4(*+-81'*'%*.,+'M-*'*,&0%'&'("$!,4(*.'*%$*,("'15$B*d'8*$!!'3
+,8%'*7*#+$8%'*'(*'%*(,/'%*'.#!$",/-*+#0'1,-1*#",%,B$*'%*'(5-D#'*!#$(","$",/-*7*'%*
&<"-.-*'=0'1,&'("$%UW para evaluar la siguiente hipótesis:
e,N*:%*.,+'M-*.'*%$*,("'15$B*7*%-+*!-("'(,.-+*$#.,-/,+#$%'+*+-81'*:+"1#!"#1$+*

.'*R-("1-%*'(*%$*a'8*$*"1$/<+*.'*%$*$!!'+,8,%,.$.)*%$*#+$8,%,.$.*7*%-+*'+",%-+*.'*
$01'(.,B$C'*0'1&,"'(*&'C-1$1*'%*01-!'+-*'.#!$",/-*'(*%-+*$%#&(-+*#(,/'1+,"$1,-+*
D#'*!#1+$(*$+,2($"#1$+*1'%$!,-($.$+*!-(*%-+*L'(2#$C'+*.'*E1-21$&$!,4(9
:+"'*'+"#.,-*!-(+,.'1$*!-&-*%$*/$1,$8%'*,(.'0'(.,'("'*$%*'("-1(-*/,1"#$%*.'*

$01'(.,B$C'*@$!!'+,8,%,.$.*7*#+$8,%,.$.A*7*%$*/$1,$8%'*.'0'(.,'("'*'%*01-!'+-*
.'*$01'(.,B$C'*'(+'M$(B$*@!$%,>!$!,4(A*.#1$("'*%$*#(,.$.*:+"1#!"#1$+*.'*R-(3
"1-%*'(*%$+*$+,2($"#1$+*.'*i_$+'+*.'*E1-21$&$!,4(*:+"1#!"#1$.$j*7*iQ%2-16"&,!$*
7*E1,(!,0,-+*.'*E1-21$&$!,4(j9
:%*&<"-.-*'=0'1,&'("$%*0'1&,"'*$*'+"$*,(/'+",2$!,4(*!-(-!'1*%-+*'5'!"-+*.'*

#",%,B$1*'%*+,",-*d'8*.,+'M$.-*$*"1$/<+*.'*%$*#+$8,%,.$.*7*$!!'+,8,%,.$.*.'*%-+*
!-("'(,.-+*'(*'%*^&8,"-*'+!-%$1*#(,/'1+,"$1,-9

Muestra

L$+*,(+","#!,-('+*'.#!$",/$+*.'*(,/'%*+#0'1,-1*D#'*0$1",!,0$(*'(*'+"$*,(/'+",2$3
ción son: la UVM*R$&0#+*\-&$*7*ULSA*.'%*H,+"1,"-*c'.'1$%9

UW*H'*$!#'1.-*!-(*:%,B-(.-*i'%*&<"-.-*'=0'1,&'("$%*+'*8$+$*'(*%$*01-.#!!,4(*.'%,8'1$.$*.'*
5'(4&'(-+)* !-(* '%* -8C'"-* .'* !-(-!'1* +#+* !$1$!"'16+",!$+* 7* 1'%$!,-('+j9* @Q9* :%,B-(.-* L40'B)*
Metodología de la investigación contable.*;<=,!-)*P?-&+-()*VWWV)*09*lm9A
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 La ULSA*",'('*'(*'%*+'&'+"1'*VWUU3F*%-+*21#0-+*VWW*7*VWU*.-(.'*+'*,&3
0$1"'*%$*$+,2($"#1$*i_$+'+*.'*E1-21$&$!,4(*:+"1#!"#1$.$j*7*'%*"-"$%*.'*$%#&3
(-+*'+*[V9
P$&8,<(*'+"$* ,(/'+",2$!,4(*+'*$0-7$*'(*.-+*21#0-+*'(* %$*UVM Campus 

\-&$*.#1$("'*%-+*!#$"1,&'+"1'+*VWUU3U*7*VWUU3V*.-(.'*+'*,&0$1"'*%$*$+,2($3
"#1$*iQ%2-16"&,!$*7*E1,(!,0,-+*.'*E1-21$&$!,4(j*7*'%*"-"$%*.'*$%#&(-+*#(,/'1+,3
"$1,-+*'+*Vm9*
:+"$*,(/'+",2$!,4(*#",%,B$*%$+*&#'+"1$+*(-*01-8$8,%6+",!$+UU para la selección 

de los grupos en las universidades del nivel superior ULSA*7*UVM9*L$*"$8%$*U*
&#'+"1$*%-+*21#0-+*D#'*#",%,B$(*'%*+,",-*a'8*'(*'%*01-!'+-*.'*$01'(.,B$C'9

P$8%$*U9*g1#0-+*D#'*#",%,B$(*'%*01-.#!"-* 
multimedia

!1"2)3 Escuelas Alumnos
VWW  ULSA VV

YWW3F3VWUU UVM UV

L$*"$8%$*V*&#'+"1$*%-+*'+"#.,$("'+*D#'*(-*#",%,B$(*'%*+,",-*a'8*!-&-*1'!#1+-*
.'*$0-7-*.#1$("'*'%*01-!'+-*.'*$01'(.,B$C'*'(+'M$(B$*+-81'*%$+*:+"1#!"#3
1$+*.'*!-("1-%9

P$8%$*V9*g1#0-+*D#'*(-*#",%,B$(*'%*01-.#!"-*
multimedia 

!1"2) Escuela Alumnos
VWU  ULSA VW

YWW3FF3VWUU UVM Uh

UU*R-&-* %-*&'(!,-($*e'1(^(.'B)* c'1(^(.'B* 7*_$0",+"$)* %$+*&#'+"1$+* (-*01-8$8,%6+",!$+* +'*
1'>'1'(*$* %$*'%'!!,4(*.'* %-+*'%'&'("-+* %-+* !#$%'+*(-*.'0'(.'(*.'* %$*01-8$8,%,.$.*+,(-*.'* %$+*
!$1$!"'16+",!$+*01-0,$+*.'%*,(/'+",2$.-19*\9*e'1(^(.'B*I$&0,'1,)*R9*c'1(^(.'B*7*E9*_$0",+"$*L#!,-)*
Metodología de la investigación9*;<=,!-)*;!g1$a*e,%%)Umml)*09*hl9



ENCLAVES del pensamiento, año VI, núm. 11, enerojunio 2012, pp. 153162.

:5'!"-+*.'*%$*,("'15$B*a'8*$!!'+,8%'*7*#+$8%'* UXm

Materiales

:%* %'(2#$C'* .'* 01-21$&$!,4(*'&0%'$.-*0$1$* !-(+"1#,1* '%* '("-1(-* /,1"#$%* .'*
$01'(.,B$C'*'+*eP;LX*!-(*%$*>($%,.$.*.'*+'1*+-0-1"$.-+*0-1*%$*&$7-16$*.'*%-+*
+,+"'&$+*-0'1$",/-+*$*"1$/<+*.'%*($/'2$.-1*k0'1$*-*g--2%'*R?1-&'9
H#1$("'*'%*.'+$11-%%-*.'%*01-.#!"-*&#%",&'.,$)*'%*.-!'("'*+'*$0-7$*'(*%$+*

,.'$+*+-81'*%$*$!!'+,8,%,.$.*.'*%-+*!-("'(,.-+*$#.,-/,+#$%'+*'(*%$*a'8N*WCAG 
V9W*@d'8*R-("'("*Q!!'++,8,%,"7*g#,.'%,('+A9UV

Instrumentos

:%*,(+"1#&'("-*#",%,B$.-*0$1$*'+"'*'+"#.,-*5#'*%$*'(!#'+"$9*I'*$0%,!$1-(*hU*'(3
!#'+"$+)*.'*%$+*!#$%'+*Y[*+'*1'$%,B$1-(*$*%-+*21#0-+*D#'*'&0%'$1-(*'%*01-.#!"-*
&#%",&'.,$*7*Yh*0$1$*%-+*21#0-+*.'*!-("1-%9
:+"-+*,(+"1#&'("-+*0'1&,"'(*-8"'('1*$%*,(/'+",2$.-1*%$+*&'.,.$+*.'*"'(.'(3

!,$*!'("1$%*7*.'*%$*/$1,$8,%,.$.*!-&-*%$*&'.,$*7*%$*.'+/,$!,4(*'+"^(.$1*('!'3
+$1,$+*0$1$*1'$%,B$1*%$*01#'8$*'+"$.6+",!$*.'(-&,($.$*P9UY

Procedimiento

I'*$0%,!$1-(* %$+*'(!#'+"$+*.#1$("'*'%*&'+*.'*&$7-*.'%*VWUU*$* %-+*.,+",("-+*
21#0-+*.'*%$+*.-+*,(+","#!,-('+*'.#!$",/$+*.'%*(,/'%*+#0'1,-1*0$1$*$($%,B$1*%$+*
/$1,$*8%'+*,(.'0'(.,'("'+*@$!!'+,8,%,.$.*7*#+$8,%,.$.A*7*.'0'(.,'("'*@!$%,>!$!,4(A9*
E-+"'1,-1&'("')*%-+*.$"-+*-8"'(,.-+*.'*%$+*'(!#'+"$+*5#'1-(*'&0%'$.-+*'(*%$*
E1#'8$*P9

Resultados

E-1*&'.,-*.'*%$*01#'8$*.'(-&,($.$*iPj*+'*#",%,B$(*%$+*&'.,$+)*%$+*.'+/,$!,-('+*
'+"^(.$1)*%-+*"$&$M-+*.'*%-+*21#0-+*.'*%$*ULSA*7*UVM*@S'1*P$8%$*YA9

UV*;$(#$%*#",%,B$.-*0$1$*%$*!-(+"1#!!,4(*.'*%-+*!-("'(,.-+*$#.,-/,+#$%'+9
UY*H'*$!#'1.-*!-(*e'1(^(.'B*et al9*%$*01#'8$*"*'/$%T$*+,*.-+*21#0-+*.,>'1'(*'("1'*+6*.'*&$('1$*

+,2(,>!$",/$*1'+0'!"-*$*+#+*&'.,$+9*\9*e'1(^(.'B*I$&0,'1,)*op. cit.,*09*V[[9
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P$8%$*Y9*;'.,$*7*.'+/,$!,4(*'+"^(.$1*0$1$*%$*/$1,$8%'* 
.'0'(.,'("'*R$%,>!$!,4(

Media Desviación Estándar
Con multimedia Sin multimedia Con multimedia Sin multimedia

m9UX[ l9[lZ W9hm W9mh

Nota.*L-+*.$"-+*+-81'*&'.,$*7*.'+/,$!,4(*'+"^(.$1*-8"'(,.-+*.'*%-+*!#'+",-($1,-+*!-(*#+-*-*
(-*.'*%$*"'!(-%-26$*0'1&,"'(*$!'0"$1*-*1'!?$B$1*%$*?,04"'+,+9

H'*$!#'1.-*$*F9*R$+",%%-)U[ para aceptar la hipótesis de investigación el resul3
"$.-*.'*%$*.,+"1,8#!,4(*P*.'8'*+'1*&$7-1*D#'*%-+*/$%-1'+*1'01'+'("$.-+*0-1*%-+*
(,/'%'+*.'*!-(>$(B$*W9WX*7*W9WU9
L$*"$8%$*[*'+"$8%'!'*D#'*'%*/$%-1*.'*%$*.,+"1,8#!,4(*P*!-(*Zm*21$.-+*.'*%,8'13

"$.*'+*Y9Uh)* '%* !#$%* '+*&$7-1* D#'* %-+* /$%-1'+* !-("'(,.-+*'(* %-+*(,/'%'+*.'*
!-(>$(B$*W9WX*@"*nU9ZhA*7*W9WU*@"*n*V9YlA)*0-1*%-*"$("-)*%$*?,04"'+,+*.'*,(/'+",2$3
!,4(*'+*$!'0"$.$9

P$8%$*[*\'+#%"$.-*.'*%$*01#'8$*P* 
0$1$*%$*/$1,$8%'*.'0'(.,'("'*R$%,>!$!,4(

Prueba T 4,5'0%&'%6)+7$+8$%
9:9;

4,5'0%&'%6)+7$+8$%
9:9<

!1$&)3%&'%
Libertad

Y9UhX U9ZZZ V9YlU Zm

Nota.*L$*01#'8$*P*!-(*Y9UhX*'+*&$7-1*$*%$+*!,51$+*!-11'+0-(.,'("'+*$*%-+*(,/'%'+*.'*!-(>$(B$*
.'*W9WX*7*W9WU

Discusión

H#1$("'* '+"$* ,(/'+",2$!,4()* %$+* !$%,>!$!,-('+*-8"'(,.$+*0-1* %-+* '+"#.,$("'+*
0'1&,"'(*.'&-+"1$1*%$*5-1&$*'(*!4&-*'%*#+-*.'%*01-.#!"-*,("'1$!",/-*&#%",&'.,$*
5$!,%,"$*%$*$+,&,%$!,4(*.'*%-+*!-("'(,.-+*.#1$("'*'%*01-!'+-*.'*$01'(.,B$C'*'(3
+'M$(B$9

U[*I'2T(*R$+",%%-)*%$*01#'8$*.'(-&,($.$*iPj*0'1&,"'*'/$%#$1*+,*.-+*21#0-+*.,>'1'(*'("1'*+,*.'*
5-1&$*+,2(,>!$",/$*0-1*&'.,-*.'%*'+"$8%'!,&,'("-*.'*%$+*?,04"'+,+*.'*,(/'+",2$!,4(*7*(#%$9*@R$+",%%-)*
I. Estadística descriptiva9*;<=,!-)*E'$1+-()*VWWZ)*09*YWW9A
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:5'!"-+*.'*%$*,("'15$B*a'8*$!!'+,8%'*7*#+$8%'* UZU

:(*'+"'*+'(",.-)*%$*"$8%$*X*.'+!1,8'*'%*1'(.,&,'("-*$!$.<&,!-*.'*%-+*'+"#3
diantes en la ULSA*7*UVM con el uso o no del producto multimedia durante el 
01-!'+-*.'*$01'(.,B$C'*'(+'M$(B$*'(*%$*#(,.$.*.'*:+"1#!"#1$+*.'*R-("1-%9

P$8%$*X9*R-&0$1$!,4(*0$1$*%$*/$1,$8%'*!$%,>!$!,4(*

6$0,7($(,)+'3
!1"2)3%()+%"3)%&'0%*"0/,*'&,$ !1"2)3%3,+%"3)%&'0%*"0/,*'&,$

Media Moda Media Moda
m9UX 9 l9[l 8

Nota.*L-+*'+"#.,$("'+*#(,/'1+,"$1,-+*D#'*#+$1-(*'%*'("-1(-*/,1"#$%*.'*$01'(.,B$C'*01'+'("$(*#($*
&'.,$*7*&-.$*+#0'1,-1*D#'*%-+*$%#&(-+*D#'*(-*+'*$0-7$1-(*'(*%-+*$/$(!'+*.'*%$*"'!(-%-26$*'(*'%*
$+0'!"-*.'*%$+*!$%,>!$!,-('+*-8"'(,.$+*'(*%$+*$!",/,.$.'+*'+!-%$1'+9

Conclusión

:%*.-!'("'*.'8'*.'*!-(+,.'1$1*%$*0-+,8,%,.$.*.'*#",%,B$1*%-+*$/$(!'+*.'*%$*"'!3
(-%-26$*.#1$("'*'%*01-!'+-*.'*$01'(.,B$C'*'(+'M$(B$*!-(*%$*>($%,.$.*.'*-51'!'1*
.,/'1+$+*$%"'1($",/$+*.'*$+,&,%$!,4(*.'%*!-(-!,&,'("-*0$1$*%-+*'+"#.,$("'+9*E-1*
'C'&0%-)*%$*#+$8,%,.$.*5$!,%,"$*$*%-+*$%#&(-+*'%*&$('C-*7*'%*1'!-(-!,&,'("-*.'%*
+,",-*a'8*'.#!$",/-*0$1$*!-&01'(.'1*7*$0%,!$1* %-+*!-(!'0"-+* "'41,!-+*'(*#(*
!-("'="-*$0'2$.-*$*%$*1'$%,.$.9*E-1*-"1-*%$.-)*%$*$!!'+,8,%,.$.*'(*%-+*!-("'(,.-+*
$#.,-/,+#$%'+*0'1&,"'*$* %-+*'+"#.,$("'+*$.D#,1,1*'%*!-(-!,&,'("-*$* "1$/<+*.'*
.,/'1+-+*&'.,-+*!-&-*'%*$#.,",/-*7o-*/,+#$%*!-(*'%*-8C'",/-*.'*!#81,1*%$+*.,/'1+$+*
!$1$!"'16+",!$+*D#'*01'+'("$(* %-+*'+",%-+*.'*$01'(.,B$C'* "'41,!-)*01$2&^",!-)*
1'`'=,/-*7*$!",/-9
:(*'+"'*'+!1,"-)*%-+*'+"#.,$("'+*D#'*'&0%'$1-(*'%*'("-1(-*/,1"#$%*.'*$01'(3

.,B$C'* -8"#/,'1-(*&'C-1'+* 1'+#%"$.-+*'(* %$+* $!",/,.$.'+*'.#!$",/$+* D#'* %-+*
$%#&(-+*.'*%$*&-.$%,.$.*01'+'(!,$%9*E-1*%-*"$("-)*.#1$("'*%$*0%$('$!,4()*-12$3
(,B$!,4(*'* ,&0%'&'("$!,4(*.'%*+,"-*a'8*+'*('!'+,"$*!-(+,.'1$1* %-+*$+0'!"-+*
+-81'*%$*'+"<",!$)*$!!'+,8,%,.$.*7*#+$8,%,.$.*0$1$*.'+$11-%%$1*%$+*?$8,%,.$.'+)*%$+*
$!","#.'+*7*%-+*!-(-!,&,'("-+*.'*%-+*#+#$1,-+9*:(*'+"'*+'(",.-)*eP;LX*+'*!-(3
/,'1"'*'(*#($*?'11$&,'("$*"'!(-%42,!$*,(.,+0'(+$8%'*.#1$("'*%$*,&0%'&'("$!,4(*
.'*+,",-+*a'8*$%*-51'!'1*$*%$+*0'1+-($+*̀ '=,8,%,.$.*'(*'%*#+-*.'*.,/'1+-+*+,+"'&$+*
-0'1$",/-+*7*($/'2$.-1'+9*
c,($%&'("')*%$*>2#1$*U*.'+!1,8'*'%*.,+'M-*#",%,B$.-*0$1$*%$*!-(+"1#!!,4(*.'%*

'("-1(-*/,1"#$%*.'*$01'(.,B$C'*8$+$.-*'(*%-+*'+",%-+*.'*$01'(.,B$C'*D#'*0#'.'*
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+'1*#",%,B$.-*!-&-*0#("-*.'*0$1",.$*0$1$*5#"#1$+*,(/'+",2$!,-('+*(-*+-%-*0$1$*
'%*!$&0-*'.#!$",/-*+,(-*0$1$*'%*^&8,"-*'&01'+$1,$%*'(*'%*1#81-*.'*%$*!$0$!,"$3
!,4(*.'%*0'1+-($%9

Entorno Virtual de 
aprendizaje 

HTML
5

Estética  Javascript 

Estilos de 
aprendizaje 

Usabilidad  Accesibilidad 

c,2#1$*U9*F("'15$B*d'8*'.#!$",/$9*L$*>2#1$*&#'+"1$*%-+*'%'&'("-+*.'%*'("-1(-*/,1"#$%*
.'*$01'(.,B$C'*#",%,B$.-+*'(*'+"$*,(/'+",2$!,4(9*R#$.1-*01-0,-9

c'!?$*.'*1'!'0!,4(NUXoWUoVWUU
c'!?$*.'*$!'0"$!,4(NV[oUWoVWUU


