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Abstract

In this study was investigated the effect of explanation levels (self-explanation, instructional explanation, no
explanation) according to learner prior-knowledge (learner with high and low knowledge) in a computer-based
multimedia learning environment. Participants were 120 students of gifted and ordinary high school that
randomly were divided into four experimental groups. Learning about calculate the area of complex geometric
shapes were presented to students through worked-out example. Were used indicators cognitive load and
transfer function in interpretation the impact of these activities on learners. Data were analyzed through two-
way ANOVA. Results showed the effect of explanation levels on cognitive load during training is dependent to
prior-knowledge. Lower-knowledge learners in transfer tests had the best learning outcome and suffered less
cognitive load through receive instructional explanation. While higher-knowledge learners in near transfer had
the best learning outcome and suffered less cognitive load through self-explanation but this hypothesis was not
confirmed in far transfer. Students who received instructional explanation had the best learning outcome in tests
and suffered less cognitive load.

Keywords: Multimedia Instruction, Self-Explanation, Instructional Explanation, Cognitive Load, Prior
Knowledge.
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7. Self explanation

8, Active learning

®. Coherent mental representations
10 |nstructional explanations

Ol 5 (6,8 dogare

3

Ao

=>hb desjl ‘@’3}9‘] oo sogus 3l eslaiwl b s
Asbly o (e byl (5L slak, e
ABUS Sk (o 3 aS el 03,8 pal g |y slacusdge
(ol die Joo i) ditne Jo &0 (55 3%0 yoboas
dlealy s ol sllae (Ve + 8 o yaSSl ) asjlo
46.)[-?1‘_}*»\}) Xy g0 Ol gy il oud L;‘>‘)Jo oy &S
9 9=l VN cpla Sl g (o33 bly (ool s IYAY
9 ol O 4 .. chgd) 9 u)_.«la.b Yele ydo
1l bl 4wl (Sen Gyl g Lol (Vo) (Kl
slogi g s s 099 Buyb jl odzey CleMb
oleMbl ol plla 1 oS (Bld jL ousie
dagi b dgd (6)5L (630b 5l g ond Juesd BN 500
39l glmaaly (b 53 8,0 o jtmgy &Sl 4
4 Lr“")?‘J .)‘9_9 O.)l.)d_ﬂ)l ] Lg:b.»l J>]).o PP
ol Clogdge jlogd (655k d9ie cage & (D)
el slpopns 29)00 sloddy ohjgel sl oy
B> 55,500 sl g 039y clailoytin hjeel slaylil 5l
4 Lm‘j L)"’)b)’ d9>9 L)"l lJ [AREXVEINS QM‘)&I)J 9 ul»
Sl sl (e e Gl g 31 Sl e (35 L
(higel Bhaal 4 lies Cap pdiad] (b bso
3929 latlle o Kiagg oy

lalyin 653 SUs &) laasgsie el
Hgel) " (BLBL b3 Sl ool (Gt (V200 o)
Pl 5 el dgaome SleMbl ijlyy pKin 585,550
P ST NIURPONVE P!
2 g a8 o S35 gl iy (gl aladls 3 lojen
vd)u bt 1) R (BUS b RIS ol e
el (ol (e 900 653k @Blo g 03,8 e
byl D Cudgie d 48 cl a8 Sloj yjgel
litgn )l = (GBS 5k oje dw ) (BN RSk Sy
)Lg }AL»J‘ u»l.w‘ 2 le; L)“’LM) - b?{)ﬁ )lg 9 .)])'39).) )L\

!, Cognitive theory of multimedialearning
2, Cognitive load theory
3, Working memory

http://jcp.khu.ac.ir

YHAZ Sl ) osled i oy 9n Sidlih Swliviils) aelilias


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

9353003, S (wyp (U 5L 9 50k 59y 2 Olojer
laluwyiz 60 b 3 Lajpsie (ol e bL3)
S oy i d T amlia i) el ai Lt
pis 5 (—bi9el s sl g )5 mdg)
s i L ol Jlite 3l ) g (655 it
Sbl) p gt lailopdiz 5L b )3 56,50k
ooy igiy Sl (iBgto (il 9,84 paxie (Shy
S b b Bi Sl L &S conlaalive opl 4 by
s rteS (B8 )b )5 omingd ST 5l ealatal b VL
S0l Juanl Blaws )3 1) (5502 3 8os 9 03)5 425
o ptalS 5 (6550 25t 53 (bigel slacys LD
22 SeS by (B b L a0l (sl
L 655 e pis L diaglie 13 (65 e LD Sz
LSl olyor (25500 5, Slos dguy g (BLS Hb Lials
250 Slgrmatih Laingsy 8155 &5 glodl ] ppien
S 9y = Gig (il S e laiB S )8 adllla
dmely (] 3 @l iS5 gl yalaie 4 gl

L] )30‘9?

095
g5 ) el gy S ek il iBRei TP
(5 15 el YRV a8y s iolai Sy slogsbo
BB gl yuiio )13 3439 i yuiio 93 o ;5 a5 (VA0
‘Lg)_fuu.uap CL’—“’ dw 45 Cowl d)fu‘“-*-’ ‘_5)&;;»3
=B pgd yito g )15 (6 s pie g (bjgal (slacyes
9 YU ioh e g0y a8 el (A8 by canaals
o=l calize sla coS y adlas gl cuol ol il
— )5 gt )l Ll b bog )5 cunl oY b psie
=55 g 5 Wb il cdjgel (sl e VL i3
pis omly il (bjgal (Lo oy (i
=003 Oml ORI=6)S (s pas 9 YU (EI- (6,5 yees
Ol eJiie sl yiie o3k gla Sl 0gMle )bl 5
riia 93 ol o blie 3148 050 (oo 392 4 Ty (ISl

95 (y9]]
Slel dnol> 16y ddged (W9 9 ddged canola
Ol e dawgie (e 353 oljgel Gl plad s,
We eimgin ol 3 455 olhad il ) a8ly )b e
G b o fgel Gl £+) dlawgie Jgl sl 555 jgal il
253,58 b (ol B G b jgal Gl £ g W L3
9 Oligel Sl e 3l (Bolas o by ljgel stils

g pSol JUl 5 Sll b (LS il 5 65 s la )l

Lol fcuily oo 05150l (655 penmingd Culled BuiS Colos
O &S 20l LS 33 g )3 (Ve F) (S5 9 pyod
Ly x50 ol JLss 4 g 6,5 omidgd cullad ¢ )90l
Lo 5 65 omded b gl s o Jials
L adasly po 4 ol )y g awild plyauolie |y 5jgel
Sl Bigel Sy 0dd s sl e 55k 3l xSl
sl s (WWNY) (g9 & cwol Jb > cpl wad Gials
"o 3l e g (GBS b S 2 1) (el
@Laubsy 0355 M e e Vb (L8 (b L sl
S35 Omd 9 (B9l slagums Wlgd 5l oo e sl
wesad ) 5 Sl (BLS b ojes > Gk i ille
) = TR Z - .

Jl‘ﬁ"‘ﬂ ubL*” )l’.)—.’ S O C?L"“’)l PL‘{)"’ S C)'.’.‘
ol gyidn laingiy 4o 5o W)l (£80 4
2 o885 Jsl s Slee ()5 e glgil Bl ddlllas
as,Scwl ol Limeh 505 CBua ( S il ulul

8,00 o] 3l (h590] Clisiog ) ol o 4l odu
LS G by Ogliite sla o Shy b 52,500
ol (Ve r0) LS JLS g (Vo)1) )lson 5 4 gy
Oilae w4 diiwly (655 pddgs il aST Cunl 0ol
e oS 5l (o S il g cul 5,50
ly ohigel (ot pl o ol XS0k 50 o B
Gl (2 Ollae s o )8 sbcos wus
036 GBX S0k sl o el KB S oS sl
15 lodiiS 5 ke 3 Ylaisl 3,05 (e il
oSy 9 I piday GBS Gl (S S0k L dla,
s9=ad 45 (L3 sl hngsy S Lol (V2 4V 55 JIS)
o)k 535 a9 5l LS 035 (a5 i A e
O hbie )5l g (Voo ¥) g g o] A5 o

2S5 by B 0L (B B liee 9 605 meng>
So e SHTY) Ghlen 5§ SOy ool @l (e

M&a)ﬂw9whswlawd9s9wf|
oo el 350 50 Iasee 4l &y Canl jls )l S99

b 0y (B il 5 sy S e 31 (Sl il

1 Transfer
2, Prior knowledge

W2 5l ) oplad O oy 50 alub wbissls ) aelilas hittp://jcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

plLS LS ou s | sl Jlio B jo (awdin oz
5 =bigel Sl b Ghisel (8,5 omeidgs b bisel)
alojl slacodse 45 00 (635 0ms i (hi9e]
09,5 (oibigel (Sl J3ld o sSuls |y il aalllas
sladly Jolis alis J> slapls p ogMe S (uszgs
93 (oo gyae dlise Jo 5l B o )3 &S gy e 9 5L
2 el po ol 4y bgryo (gl Sl as guoly 51 ug jool i
Al yo a9y o 03 )8 byl HLas ] j5 aS glasbizunly
Lo 09,5 d bgye (bjsel (slyime 1 .cuby (oo oin
e L slan 5 o ol 51 o6 52 5 ((jgel (slo s
2 ohigel Gl 48 35 00 (Sl iy Sl
) (oSS Sl a3 o] Gl b ol 4 5l 90
W08 o Bl

B i b (B S tmogy cnl 5o 3] o
OLSl38 dsyte ligel Gl e 5l (olas jgbo 4 Y
JUuess (5L slooyei &5 0l Ll )b ol sy
oih Ly (BaiSes,h e 05 WY 5V gl sl
dwyle S Ql)'HTui;_Sb Ol 5l Bolaray 1y ol L8
D9 W g VP o ol 2k ooy &5 S5 (oole
inlojl 09,3 duw Ay Ao yi > oo 348l e

DA oo

3 aS 05 )5 (laidy Ve JIAe auds VY s Lioles]
dw y Linlejl (clyl 53,8 8 yh 485 Ve 390 duds o
Sygmo bigal et 5 Ghisel (bsel Gty tal e
b8

dam ] Bamgpyb sl ) Stmghy (gl aloye
plosl og o 5 (bjgel (slgime (BALS €855 ye
il 2l gl (U )b g &by bl 85ud o adsS
(ool Jio G Bl L aabl jo ol @l LS clows s

N 13,8 ©ged ae LSS dur 59y 2 S yo5 4 |y L] g 0l
S5 s sl 45 jgel Dol jl Al e 1 434S
295 lyr S oy b g alis g0 L) Al ye ol bL3)
dloyo po 3 1) (Slles g9 2 ploxl Jo VS paseis
NS ESSUNRRTARICH IR FIVNPSEI e
S jgpe 353 (D 3 padap ) s > Jolpe 0
3y9—0 debp 59y p SIS L» 4l )l b epgd aAlsyo
Oiled (otin JIS Sl Al b dlayl) )5 el L
plosl 5l a9 awiS dng )] 4 85 b b Led g 0 03
903,y by Sty Iy (Bld )b dslidisy 4ol

Ol 5 (6,8 dogare

Ll )l e sy (g3l 5 (5 8) dlawsgio du i
90 &y Solal jabdy dwydo 93 2 > A €Syl S0
4 09)5 D Egeome 53 45 WA e (pilol Ce

.Lol 29>9
i v 93 b ele 93 25l sl L5 3)90 Wiged w2

Lo 59l ol 0590 31 e VL lgie &yt 90
Sl adls wll G Powerl3sle 5 5l eolic!
9 u)_Ja.m sY’\\ ‘L}:J cY"F sJSJ) 9 P)}w‘) L;L:.‘? A_AYUGA

.w)f Q)yo (Y’\’ c&b 9 Sl WO cdgv"i sJSJ)

Y
3 G Jl horis jolaie 1SS UN b Aoluiaw 5y
Slazpeain e So sk jl (03 W Glise
(1) o5 b s 525 B0 J) ol () 4 (5 S5l
905l 3| g el 0ad gatamy (V) obj ks (LS b
aslllas lo 0 a1y cad o 5 U dgud (oo diwlgs
o=l S (g0 as )l 03,8 o JaSl Plue > g
oD g Cl 0ds ad L (\°\‘W) U"L’ Ja_wy u»LJz.o
o375 S (g il R+ 1y ol igys e

g, bl e (MYAY) SLblb jiagh ) .ol
3148 592 g 93 Jolis o5 1 J BT (99031 9 (3 pod
9 Sop JLis! o g3 45 JLas) fygejl cpiomen g
A 6)ledd e bl cuslie Jlgw QL jslaie

o (omly OB 8 Yo g YL Stils i) ljgel il
Ol 20303 el b5 ijeel SOl s Y1
bl gl s Calag 13 5 00 35l 5 SVMus (5l
S Jlasl ppgesl slo g o8 Cglis ol b widgr Sl
5 objo—el ad>yo y oad allyl Plus 4 sl i )
sl y a5l 590 JUal (ool sl Jlgus Lol 392 (2 po5
S)lg=> a5l g 039 (Bi9el dlpo Jluws 5l glite
D92 g3 g 2V

3 slalwynis glasbly asly o ol (glasbly slg o

http://jcp.khu.ac.ir

YHAZ Sl ) osled i oy 9n Sidlih Swliviils) aelilias


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

5 dlie ;o Jsoly slapls i ol 15 wisly gMbl
qu.w')_: ul)‘ﬁ")‘“ 9 ua?umo f‘f)ﬁ 4 Joyfo 0 305
2 (Sl ymoyed 1] 00,8 pusmiai |y ygejl <]
3 b 03l s oy pusmio (sl o8 Slaw olusl p dllse
)Ii_fo)_& 99 «::l)_,u' 4SS 0 sdalin l_m‘_”_n)‘ Toual
D) (1o > A0 3gis) (oYL (Siuser

Oimgin > i JLEG! ygme ;T (5 5lomudd e 35915

S5 o3l gl yen JUisl g Koo Jl gejl 95 cpol>
93 (6)lgd paws s o3l ljge] 5D (6 pSol 3 Shes
ool 9 (0AV2) jps g (g by, 3l edlisol b (yg05]
15 apsloee fjgel Sl 09,5 IS (sl el el b

azdly

b Gelul o 183 JWS! 13 5 ,Sdos o bS]
2 ;i_m); Jl_cwl u9_n)| «::l)_,u' wi;l_..a Y o)Lou.f': Jg.\?
5590 L 45 ol Gl sl b gljsel il
B omirst 09,5 Sy ek b aulio 2 2,8 2l
Ao a S YL S i L gl il 5 S
09y Olyod ulie Lidusliey il (65 cpuddgs
Fda e s 09)5 5 (oBigel (S e BAIS Bl
09)5 L duslde u_;;)'?ai sla s b s edl
Lol by S (o

anlyg3 ol o 22,8 S8, ol o Ll 53

5ol JUl g (Sl L (S Gl 5 6 S e sl

@yl 590l pisls 4y (559e] (slodal y KaiS” JuoSS 1) ]
23l Sy Cudgdme gl Ll ¢ ybjge] dls pa y> i
3, Gajael C8lys o o] & gla loj gy ol Sl 5
sobite & bl sy el ol Sl 53 39 ekt
A adllas K > (6,8 aladls 0yl Bl )b o
) Y P IFWORP R VPN g P I I R EPUN 1
J= b ladlw 5 cbl o 1) @l el a5y dolidn y 4
W0,S

D ol Syl an S5 Sl g3l pow Al s
AiB3 V0 ads o ol )3 l5ge] il 08 )3 ploul (claads
Boacome ] 5l oy s gl bl 4 b aimdls lo
Pl (BUS )b ioxi jolate 4 (3L )b doliduw
JUasl yaesl dm 8 53 s o3l l5g0] il 4 g0
A By ¥e oligmal Giold 4 alsyo opl ) 8,3 plodl g
3L dnlidis y Iaiome o tind gl o Sl 4 b 05 03l lo;
5 &) el il &y bl

59 4y Lol sty 5 g0l (6,035 y0i (5 )15 8 pod
ao (BLd)l gabdan ) sla pulide 18 )5 ploxil g0
O 0 e o (55 0 p05 Sslojl g e g0
34 35 e (o903l 5 650k) Cumbge > imd
Cowd dy Bases i oad o gl jpcan jolis
W]

NiSoyai g3 5 JLisl slaygoil (6,5 0,ai jskiato
lyod pyb ol yem s 905 gl S ol 5> s eolacl
coialol Ll 51 a8 35 o ye 93 L3l 40 g 00dh g o]

Se358 559> JUl slaggesl SVl i 5 5955 calyd -V Jsix

)90 J\&ul

S Jasl

Yto N\ Je Y lie ) e o=
JI¥¥ oy .I5¥ VA 6353y
AL g -[5a NARY Jaod o po
Estimated Marginal Means of questionnaire 1 question1
=
E 2
e
sl plin (LS 5l 65 e 9 S8 L Blie g1 ) IS

Y42 5l ) opled O 0y Sialub wliislyy aebibas http://jcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

u|)l5.o.aa96).\.\.9 dogaro

S5 S
EF o ple sl ES o
YU sl ol Ll YU sl ol Ll YU Ll ol Ll o 23l
/54 YIEY a/AA AYZ /a0 ¥/AA M Sodp Jasl
N2 YIvY -Jos Y/ay AN Y/o7 SD
NS Y/a¥ YA/¥R /YA \S/¥a Y/¥0 M 595 Jsl
Y/A- y/ay YIAY AN o/-5 \7ANS SD
VY- YIV- A \AW VY- v/an M el plKin (g g
-+ -IAY N AV .oy V-0 SD
\/5- /-0 V0. /.- VY- v/o- M Dhieel plKim M
</AA Yo% -/20 VYO /AN V¥ SD

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

i L el il 5> Gigel ()15 Sl 3o
09,5 jl yieS WDy (655 eeidg S A 4S5 VL LS
S e ps 09,5 bl g (oBjgel (e SIS 2l
Lo oliselstals 5o (bjgel (6)lgabd oo ot gl
el 5> (9ol )95 i ol (A8 s

5 39y isel s
oSl Ao (L Y ojlad o ol a3 B3
Lwgs o yojgol Cdl,d dlspa )d odd by amd oM
B b g ol (B G L el Sl 0,8 g o

Gl S 500
ool o o a8 o LS o pusitaniz i )ly Joloo gl
P<-/+0 D)% = +/¥F) L& Luls Lol I 5Sby yeejl
S s 9 kB iy Blie 1 g (F(VVY=PE/FY.
Lol ol jblise (FOVOYY/AY P<-/-0 0% =+/+0)
P=N0 N =4/7) Cans Jbline )5 s ol 1
- ol b 33903l o sl 3l g0l (F(YOIY)=V/5A
O g G50l olgubd (599 50 LB il T 48 am
Glaisd 4 baye blite I (g)bline Lol Cawl jloliae ad

bl oo (b9l
1S3 JLRSI g05] oKD GBS U 0 L1
Ol om0 i puls i cad B g Jlhw (g)laid
bwgs odd )5 (g (B 5 00 b)) Jlgw (s lgd
O BAGS €8l 0 09,5 0 b (L8 b b ojgel il
O pAs 09,5 o )5 idgd 09,5 L dunlie )3 (ool
O g I ()l (pSilie rimen Al g0 a8
Somsss 055 3 Y (8 Gl b olisal s 5 e

P<-/+00 0% = /¥0) L Liils Lol 5l a8 sl olas
2 Oglds a8 Sxe cpl 4 Canl jboliae (F(YNVY)=F+/AF
» el ogliate 3,Slee el Buses b LB il
&3S o ol Bl oimen D950 S5 JUES g0
o S g (FOOWYXEY/AD P=-/-5 d]? =-/-0)
P=NA 2 =1/%) Jolize 51 Ll el (g yslins

A3l s shline (FYOVW=V/VO
Jois b (bl 1590 JW1,S 3,Slos p 5]
b oligel sisls p3 590 sl ogejl lyed pSilbe o ol
2 ey el (el sl & ol (L8 S
ErS om0 oS Sligel piil Slied (3 Sile b dulio
) 65 Omdg> o g o Jligel Gl 5 a3l
2 9> Jusl lyod (Sile il i i Sl
el (bjgel (s 48 Yl (LB i b gl il
ol ydy ;55 06955 93 Olyed 1Slo b dunlio (5 258
2 s 005 i iy gl gbiwly j3 don opl &S
"OneS GBS AL 095 )3 590 JI (1Sl ggene

ol 3V 5 ios 09,5 b duglio > (S530] (slo
k8 il Lol 3laly lis aalyed wibyly Julos
Sl ixs (FOMYFEY/YA P= <-/--0 d]% =-/v0)
oS a8yl (LB il o Oglas &S xe opl 4 sl
1 agb e Sodp Janl aesl (o glate 5 Slas cely
(FYONYREY/EA P=+/-A D) =2/-F) 6,8 omes ho!
00 d)% = /)) Jolite 450 g 00 g labiee 4 Sy

L I3 gime (F(YNIW)=+/5+ =
obisel )l djgel PR (SBLS JL 2 oS
Ol (5)lgd pSlie ¥ 0jlocs Jgio ol ell
S & onl (15 (b L lisel Sl )3 etd L)
0SS aag 09)5 L duglie > 2535 > ool

http://jcp.khu.ac.ir

YHAZ Sl ) osled i oy 9n Sidlih Swliviils) aelilias


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

S5 S 9 S
Oms ol adlas Lol Cun
PR S u‘f-\—*x.fﬂe. 8 Oib w4 g
SxL e )3 (A8 il g (65 (e yite 9 Jola

Al oo el iz
Sd &l b ol ddllas gmls (o8l gyl aw )
sbol polis (uizman o (Ve ed cppdo) glailojuiz (550
Sl plgan (VAN (Gen 5 Jgul) (5Ld )L &l
3 &S sl 2al)lS” oy higel ¢Sl yly &k elS s 5]
Bd )l cbgape )b LliEl g olgp b als 5k
sy <1y 653k g 03,8 e |y ) Aadls 2 3y
aoly SOy u_.;'s)‘yi Sl s 5l odlatwl addllas oyl )
Cadgo Ly dunlio )0 aibly p ue glailoynis  oo)g0l
$9) ‘) 355 Sy u‘)&*"w’b S s Ls)f mb?

Sl Ub‘:“’ﬁv 2590 03/5 S 3k )‘ ‘°9)5 ol
odl> 69) 199_:).9 L)")]J)—’ Ao J> Plf).b: 45‘)‘ JJY.) 9

O3S it d—.’.)J" jl d;fcmm? ‘)i) S5 ol g
Bl b e e g g Sl b ijgel Cly>
=k -("' Ve ipde g (guils) S oo Juedi | >‘}59x

25b oad el (AelS dolisenl G 3 ol i B 4
g Al o pB jlalsye 1o 50 Gligel il &S
Pn3 S (59 1 b 4 by ez Sl 095
a2 s Sl S gl il &8 el (S ke
Mjsgr sl pial8l el g9dge ol 45 A3l 005 9,

288 Al > 3,Sles 1 g 0l
gl Oglite U5 L hmgiy (slaaidl oo b |
e bl ot e bjsel plin (B 3 2 65 e
slaoglas Jool (e 29 )5l (6500 (S s
5 S CbB (Voo nae) glaslujuin (Slb 3 (69,8
Db GBuSSL (S s e 4 (Siw leMbl o
Sl gl s ) 48 el ) S @l
e g odly Gials 1y (Bl )b ol (b b el i
JYa ol G Bl cpl e )0 g o0 (6350 danty
omly o L igel Sl 56T (s B1)) &l
Oygo i W o (o)l ad o ylsz b cale o,

g pSol JUl 5 Sll b (LS il 5 65 s la )l

9 bjgel Sl 008 @il 09, (pSils I yieS
Gl cpad pas 09,5

o psdediz (puilyly Jdod gols plo JyuS L bl
oles ool 151 58y gl ol 2 o8 smd e it
S s (FYONYRY/AY P =+/-V d]2 =-/-A)
ok il g (FYONYRFVep=2/-+ )2 =+/-V)
o]0 @aw p (FONY =MD P =+/-+ J]* =-/17)
P=NY % = /0v) Jolize ;3 Lol el jlias
s 3line (F(YOVY)2V/AS

Pk 4 amd o LS b idgeil o sl ges]
90l ol 5 el Jloliae Sl (g)lsd5 5 (LB il
O 9 65 e gloj kol Sl aw a amd e L
Gl Hlolize cod @0 le o L8

1993 JLES! gajl pLSia (8L Sl 2 51
OsSlee @l elosl o i 2d (NS 9 g (5)lp8
2 59> JUil pygoil ) (imd IS 9 Vlgs ()l
O BALS L, 09,5 13 ymb LB L b ol5gel sl
Ot pAe 09)5 5 5 eidgh 09,5 b duglie ) (o350l
Mo g Jlaw )58 655he ¢ Jlie 55 a8l o 208
S omsdgs 09,5 Vb (L8 (b b pligel isly 5 (md
09,5 Egome ) Ll 1503 09,5 95 (pSlas I S
S g 09,5 Any s (ohjgol (e 805 2B
3)S IS ) 658 (5D I g (5)lgd

o pitedz (il Jdod @l o JyuS L bl yd
oles ol 3l 58y goil ol dmd e (Lt
) (L3 il o (FYOIY)Y/P0 P =-/-¥d]? =-/-5)
el slies (FOONYENV/00 P =+/++ 0] =+/VY
Sl (5)lalime dy S35 58 (655 e S oo
5l iz 1 L (F(YOAY)Y/-0 P =+/a J)% =-/+¥)
P=108 )% =/0)) cs ol ine )Ll s
(F(YOY )=/

iy il b a8 ams e lis Sdge)l e sla il g0
ol jlolins yg0 Jlasl plSi Jlgs d)‘a—w ok
Ol am Cunl jbline (a3 (S (65 (e I (wionen
o o M (65 el slog)S S Sy a3 &S e
S (o0 S pb gl IS 53 aShl & e )bliae b
lime 2> @M 4 55 (L8 i el cglate
A8l o

W2 5l ) oplad O oy 50 alub wbissls ) aelilas hittp://jcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

auaS YL A8 o L (Bas,Sob iegiy opl

Oy BALS L ) 09)5 4 Cawsd 09,5 pl il Koo
O 5 ol (6)lsd (655 e pie 09,5 5 (b0l
only 2> G 5 (&)lsbd g sl Pl VL imd
o=l 4 @l cpl )5 ()l S ! (gel plin
Bro yijgel pld 0dds Bpo o3 W &S Cul xe
Jsl 3 5 Slos gl usl 01 boyyo 5l S el
GrelciBne yolboasy (655 misgd 45 b Gl S
LS Asbls plie b el 1y YU Ltals b 50,800
o)log b il (sl bope )l Gl dgay 1) 555
A8 S gle (Sl Ml ila g 5l g 038 Cu e
5 e YU Gl b sl b (Yo e oo)lSan 4 )
Lyl gl loylaz b cily cpl aiyly sy oYL b
sl 03903 SoS Loy s aAline > 13 g 03,5 Lo
Cowp> slablinwl 3y 5o )b 5| SisS cnl wiopen
o cbgye (GBS L GLIBIL (VoY el 5 &)gu)
ol 03,5 SaS 015,53k po

Oy g Al oYL il aST ligal iy blis 4
4 48 g5 Ly diglio )3 Kdg 03,8 iy el
HL g 4y gpcams 3 Slas Ldg aBby (65 puidgd
P asgyie by adl ool 00,8 429 1) (g yndn (SUS
= Sl 5L (VAR gl g Jaix 5, JI) (S8l
SleMbl 3l 5ol (585,50L (gl ol ol b
sladn Gpgrops BUd )b oo Bk I SL
b oligel il 29 ol o Cusl (a0 (g3l & S8
S5 Jeayly 395 a5 )3 (alae oz b Vb (LS i
Lagl o2d )3 almelszyb 5o (od590l slogms S0
el Laojlzsbo cpl o canl (oo ol plly 485 oo 3l
Lol coalasls 4y blal o3l b aomays o 18 S50y
b Sl 680k o cageds g 1S5

Sy 59> Jlam] gl 3 B0,k 09, ol 2, Sles
oih Ly (85 ,50k ggeil cnl 53 D9 Shegh ot
Sre 3y Slas 39 03,8 Bl > (bigel e &S YU
551 a8l el el Sl S peSags 09,5 4
Wil yeo Jlasl Pluwe Jo p0 0y Shoe yiovw «Ban
555 5 pagdl i 05 dgste |y 653k 3,Skae Loy
x5 ol sl ) e S (V005 V- )
aS 08 o 1S g aily o 00 iS el Jole S

Ol 5 (6,8 dogare

511, Ll adibls g 58 o sgeuss dions 311y nl oS1,0)
g5-290 (=l 9 e Gman 5y908 38 350 1 S 3
PR3 S5 5l 29b o SljSg (BUS b Sl el
5 slmo oz b il (—djgel Sl
lmoyloz b L )3 g 015 b Ll b 5Ew,SoL,
3 g amee o)l 1y jeol il s o (sloplS j cuslic
O A b s Gl ) baype b Sl e )b
o=l 9 Shes ()L gakidls 1 o)ly (BLS L ol
) 29 jelgiboe Jlan] Blus Jo 5 gl Sl
9 e ol |y (65 medgd 2 pAe 4S5 (YY)

M i gl LS Colas Ty B0, 300 b el 5%
4o Sl g S omes CaliSpie a8 WS oo gilae )
8y ol8ad ol a8 o)l Jlos 1) (obj9el (sl cys
(i ek A8 o 0o (DL 5,500
L 5 ol Sl 5 Sm il s (] 65 aisss
9 D9 oo Cuwydl i Colo 4 e a5 Wbl G yddass
9 A5 6k gam slags S0k Sl Sl e (Blge 5
(0 At Cany 3)lgme ST )5 (B0l (sLayns
553 5 oligel il el e SleMbl | agalse plSia
5l as hiogs 85 Bgde JSiie o e g
p5Y BLsl Clxog g dlse ol 3 W g sl o oes
Byl (g A8 S8 ol 4 Jluo Syd 5 bl
Ailg i g dyly BLild S e 48T 50,500
39l Sl oy wiisey Ges ) 355 (Lo Sk
$Lodyge (BLS Sy semm 4 ams ol byl 4 Kl e

L)l 1y dbgype diwe > (4l
S5 oy i L olissl il (sl Sl
S-S e pae 5 (ohjgel e L Al 3 (6 in g
Caibge (3D )Ly (B g Al o 3 Sles 3900
245 SGSS ol edliinl w0 JlaS 4y el (g eS
o1 el il e (25 9 Mg 4 pligel Sl ]
clae 55l el piin D W Loyl a8 ol
=y S (Bl L b W ) S G
Ladlto 1 ol g & 5 03,5 Juaoss fjpal il aidls
B il as SBa,SeL (8)b ] cwl 00,5 (SeS

5 JLsd an ]y baaye Jb yulisl pas g 039 (b oy
(YA olblb 5l s «)

http://jcp.khu.ac.ir

YHAZ Sl ) osled i oy 9n Sidlih Swliviils) aelilias


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

Gl ool sloms ) o 1o &8l (WYY 6y
b L a5y Sl (Bl )b ials 65k e
1S o ST aBly pl sl 0id Canogs 04S SaS
wleo)lspyb il 4 higel gl olpe 55 (B2,
loslawl pl s asyls 5L (6050l gadge 5yl
Sl clie Cn)ls sloml (sl (65 s SIS
el Ly ©jgod & by GISS ) yigg 0 Sles
Bl gl Sk 9 650k lacusise (gl cilons
(&l g 6y9 5 JB @) did (5y905 B2,
Gtk 3 YL (B (s Ly gl il (2 070
2 Lol asisly Soop JWsl o (gying 3,Ses (65 g
3Slae (bjgel Lo ©dlyd b ggo JUaml el
@YU GBSk S pmisgs 09,5 (izmed AL (6 e
JUil pgoil pLSin (208 LBl 5 bjel plSin
Sl 8 col gl 5 (S aoms ol 45 00,8 408 K3
byye (B b g9 5l hjgel plSin oAby Bl
s IS bl )3 09, <90 Ui yg0j] 5 Lol e
Jl ygel pEn S eidgs 09,5 b dulio )3 (o350l
Lagl )los 4 da g b &S 2535 29 1) (g )l 93
2,50k bygype )b Glyieas 56 (BLS b ool 5l ol e
L guad (65 aaidgs ST (il o (e 4Bl
9 9= Vel o 0) 9 Sl g ) Giagh @l
Il s onsS IYAY) g)lea 5 (olbLL V-5 (S,
(ohlSan g dy Voo STy 5 Oydid YN () V00V
o 1 Bk S et SUSS Ll (V) -
Sl ) ol e o el (S55e 9 2l
3 5 0,50 ol 3 IS S0l ledll Lo 5 508
Oial33l 4 e sl ol a5 e ity s 1) o]
St |y i o JUil > Shoe cplpls g 028 bgajpo b
JUis) 3 (555 ming s cto 13U (pizmen i oo
sl (W) ool 5 5098 Siody L guod S35
il piihs (5eSilm )3 1) (658 midgd SiSS laf
o b pae Bk Sl e S5e it 6L sl
D5 4 | e 593 JS! Pluwo > 3,8kas o
Copple 4y ol (ol & Cwl (WWAY) e 5 (bslS

ol 0045 013 Cansd (6,5 (yaeiddg> Bows
bl o e g bt (Slbo ity sl gl b 5l ool
b 3l el csilone slasbjsal dlexsl SBisel 5
Dby Jlyd Siagaygy sk 5l Ghigel (il g crtaes
Cte hjgel la ol codS se e cnlple cul

g pSol JUl 5 Sll b (LS il 5 65 s la )l

&g bl Pluo (golul Jool 32 39 500 b (65 iz
Sl sy o 5 4 11 ] (o (sla S
2 ORIl Gl Y et ligel 2l bawgs erdadg
bLi)l > ol (S0n 503 (g5 5l 03955 513,95 2 bga e
3l sisel ofzg bl S 4 ljgel il ol L
Loyl g bl odliag 5l gres (6530L g 03 ) u_.;'s)'yi
39 JUi] luwe > g sccomlin _gind (slao o b 1306
sl s Sl ¢ Plue 5l acgoome cpl Jo 50 11 g il
ol 5t ol ol 005 gBly yitsia by (sl (5j00]
i 055 L sl 3 YL il b S mingt 3,8
S sdny Wil () Scns 3y Sles (655
i @le asly 0355 03,55k S (6l ke (65 iz
lyeel ils 3 1y YU il g ol ccowl oa 630k
Oyt Slllas a8 s pd il oazmin dhwgio zlado
plosl YL il b plgondils 8,000 65 (e 51803
13 YL ils 48 i o e gyl ol 00
oS ada ol Lagl (S8 (x4 igel Sl
O3 5 (8 ey Slbginea b ] aSly G (oL 2D)
L od s cel ol bgame ol oo o g 45)b
635 mides LS Lol (b 1 2920 sloolozsbo
ol e g ximd Gl ) (Bls )b g a1 el

b LialS bl Ae o 3,Shes
shoolawl (cadlaaly Lis Limgis guls aods jsbay
2 &bl e glaloyin Gojgel )3 655 s S5
23 Sl (8590l sy GBSk 4 & (Sabse
g 9 Sy 95 5l S e 48 (bge L Al
oy riaS L L 55,83 g Sl
o=l sy Jlasl Blae o 50 (syig 0,Sas 9 00,8
iz S (Vo) pde g Gousls Giagh b lgsuen aidly
sl (Voo¥) 68 g (ol 9 (V205 (yguel 51 9 it
el Gkl omly (8 Gl L pligel S (o

J! geil bigel pBin (g y28 (LS Sl g 2l yo0
3959 b,b o 1y saled Slalllas 60,8 4y g0 9 S5
e Lr*:’)'?J =>hb o Jolie bL)
el ) (S oS Slagy (Sile @ g GBSO
Qlf.\_i)ﬁfsl.i 4 SeS (YH\) Fl.ta QL&’ 9 @9,)[5 COpo
g 45ul U gamed 4Bl pl 008 Canogi jboliae

W2 5l ) oplad O oy 50 alub wbissls ) aelilas hittp://jcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

S8 (BUd L la il 0jes hykS 4 SIS
Ak (93,5 slacglds S (S bl gl ol
20 9 oo Sodiin (8,5 B Limghinyee (LS (D)

~eS b 0 Sles )3 e s Shy ple ox] s yingh
39 alllao 58

&be

Ainsworth, S. H. & Burcham, S. (2007). The
impact of text coherenceon learning by self-
explanation. Learning and Instruction, 17, 286-303.

Ainsworth, S. H. & Loizou, A. (2003). The effects
of self-explaining when learning with text or
diagrams. Cognitive Science 27, 669-681.

Baddeley, A. (1998). Recent developments in
working memory. Current Opinion in Neurobiology,
8,234-238.

Betrancourt, M. (2005). The animation and
interactivity principles in multimedia learning.
Chapter proposed to R.E. Mayer (Ed.) the cambridge
handbook of multimedia learning.

Berthold, K., Eysink, T., & Renkl, A. (2009).
Assisting self-explanation prompts are more effective
than open prompts when learning with multiple
representations. Instructional Science, 37(4), 345-
363.

Cham. T. H., Bassok,M., LewisM.W., Reimann,
P., & Glaser, R. (1989). Self-explanations: How
students study and use examples in learning to solve
problems. Cognitive Science, 13, 145-182.

Chi, M. T. H. (2000). Self-explaining expository
texts: The dual processes of generating inference and
repairing mental models. In R. Glaser (Ed.), (pp.161-
238) Mahwah, NJ, US. Lawrence Erlbaum
Associates Publishers.

Crippen, K.J. & Earl, B.L. (2007). The impact of
web-based worked examples and self-explanation on
performance, problem solving and self-efficacy.
Computers & Education 49, 809-821.,

Gerjets, P. & Scheiter, K. & Catrambone, R.
(2006). Can learning from molar and modular
worked examples be enhanced by providing
instructional explanations and prompting self-
explanations? Learning and Instruction 16, 104-121.

Hassanabadi, H. R (1387). Differential effects of
the methods of presentation and the role of individual
cognitive differences on learning outcomes and
academic course cognitive load in multimedia
learning environments. Educational Psychology PhD
thesis, Tehran University. [Persian]

Hassanabadi, H. R & Nuri, M (1391). Sdf-
explaining and Instructional  explanation: Two
helpful techniques to use the method of solution of
worked-out examplestep by step. Educational

Ol 5 (6,8 dogare

e sLacaglyl 5l (55155 ol 5l sl S Boliz
@5 (Hae g )3l gl b g o) Simgsy
Foslil gy 1) dladyl slacmlos irg5my (-]
slalaze ) (6)5 oridgs Aol 3lsld (lacuss
GBIV dlas ) asl 03)5] il (sleilunyiis 650l
S e SuiSSl oolainl 4y ylgr o bnasdly oyl u_w)yol
slobjsel (2l o (el Slogs 5 55 midg)
ety 2k 512, 0ylil by gte (lailoyrix
0t i L ceslize o b0l sloppiasl &S 295 00
dog olales 4 (pizmen 298 (ALl (BN Sl (S
Jol 423 0 (bjgel foo slmoged (395 (gl 39500
o=l s 8 jlaiae |y GBS0l (S ol wb
3313 ool sl gl gl ol 53 Loguasis g9ui9e
Sl y i (635 DS9S SESS I 350 ool cug
bisel Slosg mly (8 S b (B 6,S0L
aS g ol glassS e 0n,, 80k 5Lidyse 5 (saass
cbly |y B g p5Y Slwss gl obel b jeel il
-t (sdcen cl j iy (objgel e (0D oty
0% 539l Slouss Jl (oml 9 Y Sl L oL8l) el
Ly

205,595 2 )3 (bjgel e Bl St Jl 4 s2gi L
390l ol skans 53 Moy Jlai 4y 90 JUi] g0l
isel il 650k 3,Shes 3 (5590 bond (65 idgt
g Sl 02imnl py (Ste hjgel rdaw cpl 3 1 g s
Ohig—l yal 3 JLsb yate S lytean 1oL o e
S Bl A

4 9, ol Sl i 598 ) Jajael S &5 L]
Gk J) S X,k 5l 039r plae 3,955 ol o
Cpz dgid oo dlpiiday lonyd (yoig0] (aazui dslllas
bigel (slpme oat] (sl tmody 53 Eodse ol J S
Ol Ojgos il iz (jeel B )3 0nl Sk
oaiyl slapimgsy ol pogdle 25 (b LS L ol on
bk sl |y Glaloyin gl sladsly Alg o
d Ay g Ml ashy Jobs bl b jgel il 45 ass
D9 433 0188)g8 (Sl 3590 )3 3)955k (o)
O AP ) (B35Sl g (LD Jalge o0 a3 4,
o L 2l oo ol (claimggy 13 g wisd gdly g
) 3] colio 03l )3 535 Jolge 51 pIS b o

http://jcp.khu.ac.ir

YHAZ Sl ) osled i oy 9n Sidlih Swliviils) aelilias


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.23455780.1396.5.1.1.5]

Computers & Education 46, 426-445.

Seif, A. A. (1387). Measurement, assessment and
training evaluation. Tehran: Doran. [Persian]

Sweller, J. (2006). The worked example effect and
human cognition. Learning and Instruction 16. 165-
169.

Sweller, J.,, van Merrienboer, J. J. G., & Paas, F.
(1998). Cognitive architecture and instructional
design. Educational Psychology Review, 10(3), 251-
296.

Tabatabaei, S. M. (1389). Effects of Content
Format on the transmission of problem solving and
cognitive load. . Educational Psychology PhD thesis,
Tehran University. [Persian]

Tabatabael, S. M., Ejel, J., Hassanabadi, H. R &
Abdous, F. (1392). Explanation in Incomplete
worked examples. |s incresing germane cognitive
load and decreasing intirinsic cognitive load
simultaneously possible? Journal of Psychology, 17,
260-274. [Persian]

Wong, R. M. F,, Lawson, M. J., & Keeves, J.
(2002). The effects of self- explanation training on
students  problem  solving in  high-school
mathematics. Learning and Instruction, 12(2), 233-
262.

Yeh, Y.F. & Chen, M.C. & Hung, P.H & Hwang,
G.J. (2010). Optimal self-explanation prompt design
in dynamic multi-representational. Computers &
Education 54, 1089-1100.

g pSol JUl 5 Sll b (LS il 5 65 s la )l

Psychology Master's Thesis, kharazmi University.
[Persian]

Hassanabadi, H. R., Robatjazi, E. S. & Pakdaman
Savoji, A. (2011). Cognitive consequences of
segmentation and modality methods in learning from
instructional animation. Procedia - Sociad and
Behavioral Sciences, 30, 1481-1487.

Hilbert, T.S. & Renkl, A. (2009). Learning how to
use a computer-based concept-mapping tool: Self-
explaining examples helps. Computers in Human
Behavior 25, 267-274.

Johnson, C.I. & Mayer, R.E. (2010). Applying the
self-explanation principle to multimedia learning in a
computer-based game-like environment. Computers
in Human Behavior 26, 1246-1252.

Kalyuga, S. (2007). Expertise reversal effect and its
implications for  learner-tailored  instruction.
Educational Psychology Review, 19, 509-539.

Kayuga, S. (2009). Cognitive load and
instructional design (translated by Amit Teimuri, M.
H., Musa Ramezani, S. & Velayati, E. (1391)).
Tehran: Avayenoor. [Persian]

Kavyan Mobarakeh, Z., Hassanabadi, H. R &
Naderi, N. (1392). Increasing germane cognitive load
problem solving time in students. Paper presented at
the fifth international conference of cognitive science
of Shahid Beheshti university. [Persian]

Lin, L.(2011). Learning with Multimedia Are
Visual Cues and Self-Explanation Prompts Effective
? A Dissertation Presented in Partial Fulfillment of
the Requirements for the Degree Doctor of
Philosophy. Arizona state university.

Mayer, R. E. (2005). Cognitive theory of
multimedia learning. In R. E. Mayer

(Ed.), The Cambridge handbook of multimedia
learning. (pp. 31-48). NewYork, NY, US: Cambridge
University Press

Mayer, R. E. (2003). The promise of multimedia
learning: Using the same instructional design
methods across different media. Learning and
Instruction, 13, 125-139.

Moreno, R., & Mayer, R. E. (2002). Verba
redundancy in multimedia learning: When reading
helps listening. Journal of Educational Psychology,
94, 156-163.

Moreno, R. (2006). When worked examples don't
work: is cognitive load theory at an impasse?
Learning and instruction, 16,170-181.

Renkl, A. (2002). Worked-out examples:
instructional explanations support learning by self-
explanations. Learning and Instruction, 12, 529-556.

Roy, M., & Chi, M. T. H. (2005). The self-
explanation principle in multimedia learning. In R. E.
Mayer (Ed.), The Cambridge handbook of
multimedia learning (pp. 271-286). New York, NY,
US: Cambridge University Press.

Schworm, S. & Renk, A. (2006). Computer-
supported example-based learning: When
instructional explanations reduce self-explanations.

W2 5l ) oplad O oy 50 alub wbissls ) aelilas hittp://jcp.khu.ac.ir


https://dor.isc.ac/dor/20.1001.1.23455780.1396.5.1.1.5
https://ndea10.khu.ac.ir/jcp/article-1-2556-fa.html
http://www.tcpdf.org

