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15<!GH=5@;<!E5!AG!KBE4?!<FGE;5<<53=!EB;5H=5D53=!G@!<>5H=G=5@;!H5!`@B!H;44!@35!;5AG=B?3!

KB;=@5AA5!5=!@35!GEI4<B?3!S!A5@;<!>;?>?<_!!

1F53<5DLA5!E5!H5<!G3BDG=B?3<!D5=!53!A@DB^;5!A5!H?3=53@_!$A!E5KB53=!G==;GdG3=!5=!>5;D5=!

E5!=?@HI5;!@3!>@LABH!>A@<!AG;J5_!

!

/_! :;B3HB>5!E5!H?3J;@53H5!

!

Le visionnage de vidéos ou d’animations pour l’explication des phénomènes 

dynamiques et temporels permet à l’utilisateur un meilleur apprentissage car elles 

induisent une représentation interne qui coïncide avec l’action à réaliser (principe de 

congruence). L’apprenant perçoit mieux les changements temporels et l’enchainement 

logique des étapes aboutissant à l’action finale, garantissant une meilleure 

mémorisation_!nPo!

!

._! WBD4=B<D5!

!

15!=@=?;B5A!KBE4?!H?3<=B=@5!@3!D?E^A5![GHBA5!S!<@BK;5!>?@;!A5!<>5H=G=5@;_!1?;<!E@!KB<B?33GJ5c!

AFG>>;53G3=!>5@=!GB<4D53=!BDB=5;!A5<!GH=B?3<!?L<5;K45<!H5!̀ @B!>5;D5=!@35!D4D?;B<G=B?3!>A@<!

;G>BE5_!nso!

!

!

!

!



! ##!

%$_! $3H?3K43B53=<!E5<!=@=?;B5A<!KBE4?!

!

+_! %4;GHB=4!E@!H?3=53@!

!

1FB3H?3K43B53=!DGb5@;!E5<!=@=?;B5A<!DB<!53!ABJ35!<@;!$3=5;35=!5<=!`@5!A5!H?3=53@!3F5<=!

>G<!?LABJG=?B;5D53=!53HGE;4!?@!K4;B[B4!>G;!E5<!>;?[5<<B?335A<_!1FB3[?;DG=B?3!>5@=!a=;5!

[G@<<5!?@!B3H?;;5H=5!5=!>G;[?B<!DaD5!EG3J5;5@<5!>?@;!AG!<G3=4_!!

!

,_! $D>?;=G3H5!E5!AFB3K5<=B<<5D53=!=5D>?;5A!!!

!

15!=5D><!E5!=;GKGBA!GAA?@4!S!AG!;4GAB<G=B?3!EF@35!KBE4?!5<=!<?@K53=!GAA?3J4!>G;!;G>>?;=!

S!AG!;4GAB<G=B?3!EF@3!<BD>A5!=5e=5_!&3!5[[5=c!AF4H;B=@;5!E@!<H;B>=c!A5!=5D><!E5!=?@;3GJ5!5=!

E5!D?3=GJ5!H?3<=B=@53=!E5<!4=G>5<!`@B!34H5<<B=53=!@3!B3K5<=B<<5D53=!>5;<?335A!5=!E@!

=5D><!E5!=;GKGBA_!

!

0_! +HH5<<BLBAB=4!!

!

1FGHH5<<BLBAB=4!G@! =@=?;B5A!DB<!53! ABJ35!<@;!@3!<B=5!t5L!34H5<<B=5!E5!EB<>?<5;!EF@35!

H?335eB?3! S! $3=5;35=! 5=! EF@3! =5;DB3GA! E5! KB<B?33GJ5! GE4`@G=! E5! =d>5! ?;EB3G=5@;c!

=GLA5==5! ?@! <DG;=>I?35_! "3! [GBLA5! E4LB=! E5! H?335eB?3! >5@=! 4JGA5D53=! EBDB3@5;!

AFGHH5<<BLBAB=4!G@!=@=?;B5A!KBE4?_!

!

! !



! #6!

7(0&*$!YY!"!70*+$!$%!25(04$!$&!-(0&*2.'(0*&/+!6$+!

-(&*$%&+!-30&$.0+!6$!:$%&$!

! !



! #A!

$_! *4[B3B=B?3!5=!HAG<<B[BHG=B?3<!E5<![53=5<!AGLB?V>GAG=B35<!

!

*FG>;^<! AG! E4[B3B=B?3! EFi0-5(%$&c! AG! [53=5! AGLB?V>GAG=B35! 5<=! @35! 5DL;d?>G=IB5!

H?3J43B=GA5!E5!=d>5![B<<@;GB;5!`@B!G==5B3=!AG!A^K;5!<@>4;B5@;5c!A5!<5@BA!3G;B3GB;5c!AFG;HGE5!

GAK4?AGB;5c!A5!>GAGB<!?<<5@e!5=!A5!K?BA5!E@!>GAGB<_!nOOo!

$A! <FGJB=!EF@35!G3?DGAB5!E@!E4K5A?>>5D53=!H;G3B?V[GHBGA!`@B!>;?KB53=!EF@3!E4[G@=!E5!

H?GA5<H53H5!>A@<!?@!D?B3<!4=53E@!E5<!L?@;J5?3<![GHBG@e!5=!E5<!>;?H5<<@<!>GAG=B3<!

G@!H?@;<!E5!Ay5DL;d?J43^<5_!nO6o!

$A!5eB<=5!=;?B<!J;G3E5<!HAG<<5<!E5![53=5<!AGLB?V>GAG=B35<!Z!!

•! AG![53=5!G3=4;B5@;5!?@!AGLB?VGAK4?AGB;5!?@![53=5!E@!>GAGB<!>;BDGB;5!53!GKG3=!E@!

[?;GD53!B3HB<B[c!!

•! AG![53=5!>?<=4;B5@;5!?@!K4A?V>GAG=B35!?@![53=5!E@!>GAGB<!<5H?3EGB;5!53!G;;B^;5!E@!

[?;GD53!B3HB<B[!!

•! 5=! AG! [53=5! G<<?HBG3=! A5! >GAGB<! >;BDGB;5! 5=! <5H?3EGB;5! ?@! [53=5! AGLB?VGAK4?A?V

>GAG=?VK4AGB;5_!nOio!nOso!

WB<! S! >G;=! A5<! [53=5<! >G;=B5AA5<! nAGLBGA5! ?@! K4AGB;5oc! H5<! DGA[?;DG=B?3<! H?3H5;353=!

H?3b?B3=5D53=!E5<!<=;@H=@;5<!?<<5@<5<!5=!E5<!]?35<!D@<H@AGB;5<_!nOso!

1G![53=5!AGLB?V>GAG=B35!>5@=!a=;5!@3BAG=4;GA5!?@!LBAG=4;GA5c!5=!EG3<!H5!E5;3B5;!HG<c!5AA5!

>5@=!a=;5!<dD4=;B`@5!n=d>5!E5![53=5!BE53=B`@5!E5<!E5@e!HC=4<o!?@!G<dD4=;B`@5!nA4<B?3<!

EB[[4;53=5<!E5!>G;=!5=!EFG@=;5!E5!AG![53=5o_!

&AA5! >5@=! a=;5! B<?A45! ?@! <d3E;?DB`@5c! HF5<=VSVEB;5! G<<?HB45! S! @3! <d3E;?D5!

>?AdDGA[?;DG=B[_!!

•! 1G![53=5!AGLB?VGAK4?AGB;5!?@![53=5!E@!>GAGB<!>;BDGB;5!

1G![53=5!AGLB?VGAK4?AGB;5!H?;;5<>?3E!S!@35!G==5B3=5!E@!>GAGB<!>;BDGB;5!`@B!<5!E4[B3B=!>G;!

@35!G3?DGAB5!E5![@<B?3!53=;5!A5!L?@;J5?3!3G<GA!B3=5;35!5=!A5!L?@;J5?3!DGeBAAGB;5!K5;<!

AG!h^D5!<5DGB35!E5!E4K5A?>>5D53=_!nO6o!nOso!nOho!



! #G!

(@;! A5! >GAGB<! >;BDGB;5c! AG! D4<?E5;DB<G=B?3! <5! [GB=! E5! AFG;;B^;5! K5;<! AFGKG3=_! :G;!

H?3<4`@53=c! AG! [53=5! 4K?A@5! E5! AFGKG3=! K5;<! AFG;;B^;5! 5=! BA! 35! >5@=! d! GK?B;! E5! [53=5!

GAK4?AGB;5!<G3<![53=5!AGLBGA5_!nOio!nOso!

!

!

•! /53=5!AGLBGA5!<BD>A5!!

1G![?;D5!AG!>A@<![;@<=5!H?;;5<>?3E!S!@35!<BD>A5!53H?HI5!<@;!A5!K5;DBAA?3_!:G;[?B<c!@35!

HBHG=;BH5!G@!3BK5G@!E5! AG! A^K;5!LAG3HI5!5<=! >;4<53=5!GB3<B! `@F@35!G<dD4=;B5! AGLBGA5!

n/BJ@;5!Oo_!nOso!!

1G![53=5!>5@=!<5!>;?A?3J5;!b@<`@FG@!<5@BA!3G;B3GB;5_!1G![53=5!5<=c!EG3<!H5!HG<c!AGLB?V

3G;B3GB;5_!nOio!

!

!

#*4.0$!<!"!!#$%&$!'()*('$!+*,-'$!.%*'(&/0('$!1*23%340(-5*$!*++.$!6$!7'(8.$+!-('(&*%$+!25$9!'$!

%3.00*++3%!-30&$.0!6$!:$%&$!'()*3,(;*''(*0$!1<=>>!

!

•! /53=5!AGLB?VGAK4?AGB;5%

0F5<=!@35![?;D5!>A@<!>;?3?3H45!`@5!AG![53=5!AGLBGA5_!&AA5!H?;;5<>?3E!S!@35!?@K5;=@;5!

E@!<5@BA!3G;B3GB;5c!E5!AG!A^K;5!<@>4;B5@;5c!E5!AFG;HGE5!GAK4?AGB;5!>?@KG3=!<5!>;?A?3J5;!

b@<`@FG@!HG3GA!3G<?V>GAG=B3!n/BJ@;5!6!5=!/BJ@;5!io_!nOio!



! #N!

!

#*4.0$!@!"!#$%&$!'()*3A('B/3'(*0$!.%*'(&/0('$!(B$2!(&&$*%&$!6.!+$.*'!%(0*%(*0$!1*23%340(-5*$!*++.$!6$!
7'(8.$+!-('(&*%$+!25$9!'$!%3.00*++3%!-30&$.0!6$!:$%&$!'()*3,(;*''(*0$!1<=>>!

!

!

#*4.0$!K!"!#$%&$!'()*3A('B/3'(*0$!)*'(&/0('$!+E,/&0*8.$!(B$2!(&&$*%&$!6.!+$.*'!%(0*%(*0$!1*23%340(-5*$!
*++.$!6$!!7'(8.$+!-('(&*%$+!25$9!'$!%3.00*++3%!-30&$.0!6$!:$%&$!'()*3,(;*''(*0$!1<=>!>!

!

•! 1G![53=5!K4A?V>GAG=B35!?@![53=5!E@!>GAGB<!<5H?3EGB;5!

1G![53=5!>GAG=B35!H?;;5<>?3E!S!@35!G==5B3=5!E@!>GAGB<!<5H?3EGB;5!`@B!<5!E4[B3B=!>G;!@35!

G3?DGAB5!E5![@<B?3!E5<!>;?H5<<@<!>GAG=B3<!K5;<!AG!O7^D5!<5DGB35!E5!E4K5A?>>5D53=!

B3=;GV@=4;B3_!nO6o!nOso!nOho!

+!AFB3K5;<5!E@!>GAGB<!>;BDGB;5c!AG!D4<?E5;DB<G=B?3!<5![GB=!E5!AFGKG3=!K5;<!AFG;;B^;5!<@;!A5!

>GAGB<!<5H?3EGB;5_!1G![53=5!4K?A@5!E?3H!E5!AFG;;B^;5!K5;<!AFGKG3=!5=!BA!35!>5@=!>G<!d!GK?B;!

E5![53=5!>GAG=B35!<G3<![53=5!K4AGB;5_!nO6o!nOio!nOso!

!

!



! #P!

•! /53=5!K4AGB;5!

*G3<!<G![?;D5!AG!D?B3<!>;?3?3H45c!<5@A5! AG! A@5==5!5<=!H?3H5;345_!1G![?;D5!AG!>A@<!

DB3BD5!5<=!AG!LB[BEB=4!@K@AGB;5!n/BJ@;5!so_!!

&AA5!>5@=!<5!>;?A?3J5;!b@<`@FG@!L?;E!>?<=4;B5@;!E@!>GAGB<!?<<5@e_!*G3<!H5!HG<c!@35!

E4>5;EB=B?3!3G<GA5!<5!>;?E@B=!HG;!AG!HGKB=4!3G<GA5!3F5<=!>A@<!B<?A45!I5;D4=B`@5D53=!E5!

AG!HGKB=4!L@HHGA5_!nOio!

!

#*4.0$!L!"!#$%&$!B/'(*0$!1*23%340(-5*$!*++.$!6$!7'(8.$+!-('(&*%$+!25$9!'$!%3.00*++3%!-30&$.0!6$!:$%&$!
'()*3,(;*''(*0$!1<=>>!

!

•! /53=5!<?@<VD@`@5@<5!

15<! B3<5;=B?3<! D@<H@AGB;5<! G@! 3BK5G@! E@! K?BA5! <?3=! E4[GBAAG3=5<! 5D>aHIG3=! AG!

;4GAB<G=B?3!E5!<G![?3H=B?3c!!GK5H!@35!E4>5;EB=B?3!3G<GA5!A?;<!E5!AG!>I?3G=B?3_!nOio!

15! K?BA5! H?3=B53=! O7!D@<HA5<c! =?@<! >GB;<! Z! A5!D@<HA5! =53<5@;! E@! K?BA5! E@! >GAGB<c! A5!

D@<HA5! 4A4KG=5@;! E@! K?BA5! E@! >GAGB<c! A5! D@<HA5! >GAG=?VJA?<<5c! A5! D@<HA5! >GAG=?V

>IG;d3JB53c! A5!D@<HA5!@K@AGB;5_! $A<!>5;D5==53=!E5! [GB;5!KG;B5;! AG!>?<B=B?3!E@!K?BA5!E@!

>GAGB<!Z!A5!<?@A^K5!>?@;!A5<!E5@e!>;5DB5;<c!AFGLGB<<5!>?@;!A5<!E5@e!<@BKG3=<c!H?3=;GH=5!

AF@K@A5!>?@;!A5!E5;3B5;_!:?@;!>;?E@B;5!E5<!>I?3^D5<!?;G@ec!A5!;IB3?>IG;d3e!E?B=!a=;5!

B<?A4!I5;D4=B`@5D53=!E5!AG!HGKB=4!L@HHGA5!H5!`@B!5<=!;53E@!>?<<BLA5!>G;!AG!H?3=;GH=B?3!

E5!H5<!EB[[4;53=<!D@<HA5<_!nO9o!

!



! #M!

•! /53=5!K4A?V>GAG=B35!

0F5<=!@35![?;D5!>A@<!>;?3?3H45!`@5!AG![53=5!K4AGB;5!Z!5AA5!H?;;5<>?3E!S!AFG<<?HBG=B?3!

EF@35! [53=5! K4AGB;5! 5=! EF@35! [53=5! >GAG=B35_! (G! [?;D5! AG! >A@<! H?D>A^=5! >5@=! GAA5;!

b@<`@FG@![?;GD53!B3HB<B[!n/BJ@;5!ho_!&AA5!>5@=!a=;5!@3B!?@!LBAG=4;GA5!<5A?3!<B!A5!K?D5;!5<=!

G==GHI4!?@!3?3!S!@35!AGD5!>GAG=B35_!:G;!5e5D>A5c!EG3<!@35![53=5!>GAG=B35!JG@HI5c!A5!

K?D5;! 3FGEI^;5! >G<! S! AG! AGD5!>GAG=B35! S! JG@HI5! 5=! BA! <5! H;44! @35! H?DD@3BHG=B?3!

L@HH?V3G<GA5!JG@HI5_!nOio!nOso!

!

!

#*4.0$!=!"!#$%&$!B/'3A-('(&*%$!1*23%340(-5*$!*++.$!6$!7'(8.$+!-('(&*%$+!25$9!'$!%3.00*++3%!-30&$.0!6$!

:$%&$!'()*3,(;*''(*0$!1<=>>!

!

•! 1G! [53=5! AGLB?V>GAG=B35! ?@! [53=5! E@! >GAGB<! >;BDGB;5! 5=! <5H?3EGB;5! ?@! [53=5<!

=?=GA5<!

15<![53=5<!AGLBGA5<!5=![53=5<!>GAG=B35<!<?3=!E5@e!53=B=4<!EB[[4;53=5<!`@B!>5@K53=!a=;5!

G<<?HB45<_!

1G! [53=5! AGLB?V>GAG=B35!H?;;5<>?3E!S! AFG<<?HBG=B?3!E5! [Gp?3!>A@<!?@!D?B3<!H?D>A^=5!

EF@35![53=5!AGLB?VGAK4?AGB;5!5=!EF@35![53=5!K4A?V>GAG=B35!n/BJ@;5!9o_!nOio!



! #W!

!

#*4.0$!D!"!#$%&$!.%*'(&/0('$!*%23,-'H&$!6.!-('(*+!-0*,(*0$!$&!*%23,-'H&$!6.!-('(*+!+$23%6(*0$!
1*23%340(-5*$!*++.$!6$!7'(8.$+!-('(&*%$+!25$9!'$!%3.00*++3%!-30&$.0!6$!:$%&$!'()*3,(;*''(*0$!1<=>>!

!

!

!

#*4.0$!F!"!#$%&$!.%*'(&/0('$!23,-'H&$!6.!-('(*+!-0*,(*0$!$&!+$23%6(*0$!1*23%340(-5*$!*++.$!6$!7'(8.$+!
-('(&*%$+!25$9!'$!%3.00*++3%!-30&$.0!6$!:$%&$!'()*3,(;*''(*0$!1<=>>!

!

!

#*4.0$!G!"!/53=5!LBAG=4;GA5!H?D>A^=5!E@!>GAGB<!>;BDGB;5!5=!<5H?3EGB;5!nBH?3?J;G>IB5!B<<@5!E5!:AG`@5<!
>GAG=B35<!HI5]!A5!3?@;;B<<?3!>?;=5@;!E5![53=5!AGLB?DGeBAAGB;5!nOhoo!



! 6Y!

$$_! &>BE4DB?A?JB5!

!

05!<?3=!E5<!G3?DGAB5<![;4`@53=5<!`@B!=?@HI53=!53KB;?3!@35!3GB<<G3H5!<@;!O777_!!

&AA5<!<?3=!AG!E5@eB^D5!HG@<5!E5!DGA[?;DG=B?3<!H?3J43B=GA5<!G>;^<!A5<!DGA[?;DG=B?3<!

HG;EBG`@5<_!nO6o!nOso!

15<![53=5<!AGLB?V>GAG=B35<!<?3=!A5<!>A@<![;4`@53=5<c!5AA5<!;5>;4<53=53=!shz!E5<![53=5<_!

15<![53=5<!>GAG=B35<!;5>;4<53=53=!6h!S!i7z!E5<![53=5<_!nOio!!

Rhz!E5<![53=5<!AGLB?V>GAG=B35<!<?3=!E5<!G3?DGAB5<!B<?A45<!5=!hz!<?3=!G<<?HB45<!S!@3!

<d3E;?D5!>?AdDGA[?;DG=B[_!!nOio!nOPo!nO9o!!

!

$$$_! &=B?A?JB5<!

!

:?@;!3?DD5;! A5<!4=B?A?JB5<c! BA! [G@=!EB<=B3J@5;!E5@e!?;BJB35<!>;B3HB>GA5<! Z! A5<! [?;D5<!

B<?A45<!5=!A5<![?;D5<!<d3E;?DB`@5<_!nOso!

!

+_! /53=5!B<?A45!

!

15<![53=5<!>5@K53=!GK?B;!@35!4=B?A?JB5!J434=B`@5!5=!53KB;?335D53=GA5_!15<![GH=5@;<!

B3=5;K53G3=!E5!DG3B^;5!H?3b?B3=5!<?3=!Z!!

•! 15<![GH=5@;<!53KB;?335D53=G@e!nOso!Z!

o! (@L<=G3H5<!=4;G=?J^35<!B3=5;K53G3=!G@!H?@;<!E5!AG!J;?<<5<<5!Z! =GLGHc!

GAH??Ac! D4EBHGD53=<! nG3=BH?3K@A<BKG3=<c! G3=BGH34B`@5<c!

L53]?EBG]4>B35<c!5=H_o!nO6o!

o! &>BA5><B5!nOso!

o! 0G;53H5!KB=GDB3B`@5!nOso!

o! *BGL^=5!B3<@AB3?E4>53EG3=!

!

•! 15<![GH=5@;<!J434=B`@5<!nOso!Z!!fj#('-5(Z!Yb#DZ!fUk@@!Z!JTk<Z!dj#bZ!^ik!

]@!1<@>!1<K>!1<=>!



! 6"!

,_! /53=5!<d3E;?DB`@5!!

!

15<![53=5<!G<<?HB45<!S!@3!<d3E;?D5!>5@K53=!GK?B;!EB[[4;53=5<!4=B?A?JB5<!Z!

•! +L5;;G=B?3!HI;?D?<?DB`@5!Z!=;B<?DB5!Oi!A5!>A@<!<?@K53=c!=;B<?DB5!Owc!E4A4=B?3!

s>c!DBH;?E4A4=B?3!66`OO!nOso!nOho!nOPo!

•! W@=G=B?3!J434=B`@5!Z!<d3E;?D5!E5!%G3!E5;!\?@E5!nOso!
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