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0. Introduccion

Teoria de |la carga cognitiva
(1982; 1988)

Teoria del aprendizaje
multimedia (2001)

Agtus Extudios

Serle: :Cémo aprenden los ninos?

LA ARQUITECTURA COGNITIVA
Y EL DISENO INSTRUCCIONAL:
20 ANOS DESPUES

Aplicando
la ciencia
del aprendizaje

Richard £ May




Investigacion internacional y nacional
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Docter en educacion Juan Cristobal Castro busta come sacarle provecho a la memona de trabaje

Mejor una imagen fija que un video: anote
estas estrategias para el aprendizaje online
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2 0 The Modality Principle in Multimedia Learning*

JUAN CRISTOBAL CASTRO-ALONSO AND JOHN SWELLER

WHAT IS THE MODALITY PRINCIPLE IN MULTIMEDIA
LEARNING?

The medality privcipie or insmectimn wodakire effoct is
une tl Lhe st iemestipated pheesnrens of sognitive o
thoary npplied to the nptmmization of instructional malt-
meia fsee Muil-Sayraktar, Cisgun, & Ahun, 2009} 4a
described in Castro-Alanso and Sweller {2020; see aln
Castro-Alanse, Avies, & Sweller, 20191, the moaaliny
principle supgests supplementing instnactianal isaliza-
oy ey, graphsic inburmalion. satic iciors, anima-
wons, and videos) with narmted (ouditory) texes mather
than writin (visual] ents,

e satianale uf this prisciple bs provided by die cogre
e thecry of snadtinmein fnsrning (xee Chaper 5) aml was
lstudadly Berbved Eruem coginive doud dievry {see Chigpter 8
based on the wark of Mousavi, Low. ond Sweller {19955
A ewplioed W the SplrAnemon Bfiect with
Fnsamacrican] Visualizatinns section, the principle mauines
comitioms mecovary G vl .,i.u«m— e fane

Huk & Hewe, MI4), motcomibogy (Craig, Ghebon, &
Driscall, 3002 Mayer & Morena, 1994: Morens & Mayer,
149991, gevenctry mnd graphs Loy, Chandia, & Swellr,
14%7; Leahy, Chandler, & Sweller, 2003; Mousavi, Low, &
Swellr, 195, car mochenics (Mayor & Moreno, 14681,
and elecrical engineering (Tawlall-Ford  Chamdler, &
Sweller, 19971,

Figure 2001 cun be wsed i dennsae ibe modullyy
principle. The dingram and text depict a peemetry worked
cramipile that v prescnted inw visal aplit-stiention foemat
fsoe The Split-Attention Effect with Tnstructional
Veualizations scction; sce Chapber 151 0 the writlen
expluncncy text bs reploced by spoken e, acconding 1o
the mudality principle, leaming shoald be Gcititated

WHAT DO WE KNOW ABOUT THE MODALITY
PRINCIPLE IN MULTIMEDLA LEARNING?

Chapter 15] s will no e by that
lead i dhe redundancy cifedt (s ﬂ-,u. 18). The
peinciple also does not apply whea using Inswuctional
it contsining loue or cemeples transiont -
thons dsee Chapier 21,

EXAMPLES OF THE MODALITY PRINCIPLE IN
MULTIMEDIA LEARNING
The wrxlalily principle sheocating use ol neratioa, e
wrien texts in mulidmedis Insinucton & supported by
el svidence e incta-snuliacs and reviews (5.
Gines, 2005; Moreno, 0i6; Reimuein, 2013 see olso
Chapter 191 For example. the principle hos been shown
1o b efectlve In mmiltioneddia presensations depicting varl-
ics, mchuding biokgy (Harsknp, Mayer, & Schire,
Swlwetter, ferjer, & Edelmann, 2011; Moo,
Maver, Spines, & Lesier, 2001; Scheiter. Schuler, Genjets,

° Fresiling oo ANIDPIABasal Funds ters ol ExceBrme
FIOO04 3nd ANSD Funsdecss 11130225 3 mauselly acknonledged

Warking Memary
The medslity princigle wie prodictod by cognitive load
theury (Mousuvl, Low, & Sweller, 1993, see Chupeer 8)
e can b cxplained by the egnitive theory of -
(see Chapter 51 Both theores speily
s system af limbfed enpacity nd dur-
atdin thet processes nftld (nlommation (Babdeley, 2013;
Cownm, 20011 Cancerning capncity. working memary con
thun twreiodons chanks of infemation
semmlraneousty (Covnn, 2001; Mifler, 1958) Regarding
m, the mysdem i only cupabile of hidkding clemenis
witheut reheanal fuor lew than 30 seconds | Petersan &
Peicmon, 1959}
In addizkon w dhese lmid, another ch
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Five Strategies for Optimizing Instructional Materials:
Instructor- and Learner-Managed Cognitive Load
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Abstract

Researchers of cognitive load theory and the cognitive theory of multimedia leaming
have identified several strategics to optimize instructional materials. In this review arti
we focus on five of these strategies or solutions to problematic instructional designs in
multimedia leaming: (a) the multimedia principle (use visualizations and drawings to
complement texts); (b) the split-atiention effeet or spatial contiguity principle (show texts
contiguously or integrated with visualizations); (c) the redundancy effect, alike the
coherence principle (remove nuncssulual leaming information); (d) the signaling princi-
ple (cue or signal essential leami I ) and (¢) the transient information effect
or ing principle ( or control the pace of animations and videos). Usually,
both cognitive theories have investigated solutions that instructors, teachers, and de-
signers should pursue to optimize students’ learning. Here. in a novel approach. we show
that these strategies can also be used by leamers who want to self-manage their cognitive
load and learning process. We provide several examples of both instructor- and leamer-

tie of working memory is its subdivision (¢.g.. Oberavor

ctal., 20181 As described In the multicomponen e
b Backdelex and Hitch (1974 see ol Badkdeley. 1992,
working meemmry hes selatively independent aotems
o deal with auditory tangunge and et

These partially i Processing

¥
fstems are also supported by newrological evidence
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d solutions aligned with these strategics. When assessing which agent, either the
instructor or the leamer, was most effective, we observed mixed results in the literature,
However, the expertise reversal effect may help predict the direction of these effects:
novice students may leam betier under instructor-managed conditions, whereas more
expert students may learn more under leamer-managed conditions.
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iPractica de recuperacion!

* ¢Qué esla memoria de trabajo?

* ¢Qué es la memoria a largo plazo?

Escriban en sus cuadernos al menos 1 idea por
cada concepto.



|. Conociendo la “arquitectura
cognitiva” en simple

Memoria Memoria © Memoria

i

sensorial de trabajo . alargo plazo

(Atkinson y Shiffrin, 1968)



La memoria de trabajo es limitada y puede procesar
solo ~4 elementos nuevos




La memoria de trabajo es practicamente ilimitada con
elementos conocidos




Memoria a largo plazo.

e Almacenamiento duradero.

* Es mas facil ingresar elementos cuando los conocemos y
estan ordenados.
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LA LEYENDA DEL
MINOTAURO, EL ° °
e Modelo multimedia
MONSTRUO
MITAD HOMBRE Y
MITAD TORO

Presentacidn Memoria Memorla Memorla a
multimedia sensorlal de trabajo largo plazo
- Modelo
Palabras Oidos ————=  Sonidos ————= " _x_.
palabras el de
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infegracisn,  PTEVICE

— . Modelo
Imdgenes —» Ojos T Imagenes "o cniacion Bichar

(Mayer, 2020)




Il. Sobrecarga cognitiva y tipos de
carga



Carga cognitiva Sobrecarga cognitiva

Ya... pero entonces, ées buena o

mala? © Oliver Caviglioli



Tipos de carga cognitiva

— Intrinseca

(intrinsic) ---@---)

— Extrinseca o ajena
(extraneous)

© Oliver Caviglioli



Carga intrinseca

e Es necesaria. I]oeutggirr]g the teacher; he is

e Parte del contenido.
You're not the teacher; he’s the

teacher.

Depende de:

* Conocimientos previos.




Carga ajena

Proviene de elementos innecesarios.
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Evite utilizar imagenes
o sonidos que
distraigan a menos
que contribuyan al

aprendizaje.

(CESE, 2020)



Desafio para los docentes:
“Optimizar” la carga

Carga
intrinseca

Carga
intrinseca

Clase Clase
estandar eficiente

(Lovell, 2020)



¢Como lograrlo?

* “Efectos de la carga cognitiva”.

* Diseno de experiencias de aprendizaje.



I1l. Efectos de la carga cognitiva y
estrategias.



1. Listado de “efectos” que explicaremos

Efecto de elementos interactuantes
Efecto de atenciodn dividida

Efecto de redundancia m
Efecto de modalidad O /- 'EJ'
Y
L

Efecto de senalizacion

o Uk Wb E

Efecto de informacion transitoria



1. El efecto de elementos interactuantes promueve
solo aplicar los demas 5 efectos a recursos complejos

R O NOYULT D WN -

118

No Complejo

Hidrogeno
Helio
Litio
Berilio
Boro
Carbono
Nitrégeno
Oxigeno
Fldor
Nedn

Ununoctio

He
Li

Z MO Z20

Uuo

Complejo

ax3+2=15+5

(Leahy & Sweller, 2020)



2. El efecto de atencion dividida promueve que |a
informacion visual esté integrada

O O
:T*ag';&'gu! :
(;Y ‘ -‘}

B S-Protein # M-Protein
! E-Protein B Membrane

(Ayres & Sweller, 2022; Castro-Alonso et al., 2021)



3. El efecto de redundancia promueve evitar repetir
informacion o agregar adornos innecesarios

The largest are the S-Proteins. Then,
there are midsized E-Proteins. The
smallest of the proteins crossing the
membrane are the M-Proteins.

S-Protein
- .. o _E-Protein
r*&%
> YM-Protein

(Castro-Alonso et al., 2021; Kalyuga & Sweller, 2022)



4. El efecto de modalidad promueve narraciones sobre
texto escrito

B Distal
Middle

O Proximal
[1 Metacarpal

N >

(Castro-Alonso et al., 2019; Castro-Alonso & Sweller, 2022)



5. El efecto de sefalizacion promueve utilizar
indicaciones de la informacion visual importante

(Castro-Alonso et al., 2021; van Gog, 2022)



6. El efecto de informacion transitoria promueve
incluir controles de velocidad o visualizaciones cortas

(Castro-Alonso et al., 2019; Castro-Alonso et al., 2018)



Principales recomendaciones

= a0
e \ |
A |
Ecj i
@ © © >
Foco en que Eliminar lo Regular la
deben aprender.  innecesario. transitoriedad.

Integrar lo verbal Evitar decir exactamente lo mismo que
y visual. ya esta escrito o es evidente.

(Adaptado de la infografia de Braithwaite
. 2020)



Bibliografia en espanol
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https://open.spotify.com/show/0mSXzFoNxVB2NcQQNbOqCA
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