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Background: The Miller Learning Pyramid serves as a framework for assessing the clinical performance of medical graduates
and students. It categorizes various assessment approaches across different levels of learning domains, including cognitive,
attitudinal, and performance-based. This study evaluated endodontic learning among Iranian dental graduates within their general
curriculum, using Miller’s learning pyramid as a framework.

Methods and Materials: This descriptive, cross-sectional study included 54 recent dental graduates from Urmia, Tabriz,
Ardabil, and Tehran universities. Due to existing challenges, the “demonstrates how it is done” (performance) domain could not be
assessed. The “Knows” and “Knows how” sections comprised 15 questions each, with correct answers scored as 1 and incorrect
answers as 0. For the analysis of the “Does” (performance) domain, participants were categorized as Excellent, Good, Average, or
Poor based on their submitted radiographs. The research data were analyzed using the Wilcoxon, Kolmogorov-Smirnov and Mann-
Whitney tests. (a=0.05)

Results: The Mann-Whitney test revealed that Students with prior endodontic clinical experience or those who had attended
endodontic retraining courses demonstrated significantly higher learning rates in the ‘Knows’ and ‘Knows how’ domains compared
to students lacking these experiences (p=0.001). Furthermore, no significant relationship was found between working while
studying and learning in the ‘Does’ domain. (p=0.585).

Conclusion: Students who already had clinical work experience or participated in endodontics retraining courses achieved better
results in this study. It should be noted that gender and the length of professional practice after graduation did not influence the
study’s findings.

Keywords: Learning, Endodontics, Curriculum, Graduate, Dentistry

*Corresponding Authors: abdollahi.am@umsu.ac.ir

> Please cite this paper as: Abdollahi AA, Esmaili Moghaddam M, Molavifar M. Miller’s Learning Pyramid: Used as the
Framework for Assessment of Endodontic Learning in Iranian Dental Graduates. J Mashhad Dent Sch 2026, 50(1):40-56.
2>DOI: 10.22038/jmds.2026.27647

Copyright © 2026 Mashhad University of Medical Sciences. This work is licensed under a Creative Commons Attribution-Noncommercial 4.0
BY NG International License https://creativecommons.org/licenses/by-nc/4.0/deed.en



https://jmds.mums.ac.ir/article_27647.html
https://creativecommons.org/licenses/by-nc/4.0/deed.en

< i\> \e;\m.fc/@' o)‘,b/\f,'o Jb/%é&ﬁ‘kéa&bdﬁ

o 5530 p g2 ol 3 ol 1 (S 3150 S Hea! €5 30 SO gl (5 T3l U 3

"5 ot 90 oo’ putiio (huslow! 3L 3lo ¢ catius Y o1 ol

Ol cduog sl cdnngyl (S pole sl ( S ir IAid uSuils « Sl gusl 09,5 « yb oLl

O 2] cdogyl cdnog ) (S 3y pole olRASIS ( Sy (3 id oSS « uSuilogs 5l 09,5 «yb bl
O ! cduog sl (S juilais”

VFo0/+Y/NY 250 3908 g G-V Fo £ /11 /oY 2adlio &1 ) 3,6

ouS>

S ol o wdloe (S el ) Glgamiils 9 (Mol £56 G 3550e (2l s (g 51 S ke 553k 0,2 tA0AD
oa & ol adllbs lod oo (gnaib (63,08 § (o) (FEUS) 550k Sardbas S I Wgliie ok 3 1) (25l ilisee
P2 Wl ol pl e (Sl 523lid (SLaouSuiiils (Ml €, 53 (0505 893 P9 950 )95 42 Lg2 o uSeidg il (Sl pow (6 53
S| X513 5 Jao (5 5L

W 2SN 51 il Sl SO 55 00wd Jumasdl §5 0908 ki jlid 3 5 OF Jolud ¢ othaio— duogi axlllne oyl S gvgy 9 g0
(w25 oo oL 1,51 ploxil (S5g=a ) Shows how alus oy w1 el baadeuiio 399 (3 pb (oS 32 09l 9 Jwd ) ¢ 0 3 cdaog )l (oS jiluid
9 b,d )] C«.w)b Ewb 9 839 uwwf VO J.olw Knows how sKIIOWS dlh 4.‘&3& il 2929 29390 @‘5—0 9 OWSe J.:JAJ ‘)J.ya ,a).h )b
A,y Cod anlllas 3,90 31,81 aand Jlo,)l BdUas 5l 31,5 ¢ Doesdlas gl Juod 5 4350 jeliie 43 .Culdld yio 8 ed Cowdb fwly
29 (0 9 S ol 5 50loS ((yamS g (Sl (yg03 31 3UwI b iy (gl 0315 .l el und g bauwigie gh ¢ Jle (g
(a=+/+0) .50 I3y

Knows g Knows alas ,3) 851ails adyy loyd SwilS ,15 alisbus W o5 Sbgmediild (6 85l yl5me 315 Ui (kg oo Cond SABL
a5 SLguiils 51 (5,150 Ciygno Ay AL Ty Anlay loyd b dadi po (63905 (610059 3 S pud dllslw W oS Sl wiczod g (how
a3 £ 530 9 JwaoS (o 33 (392 4 4 Jgdie (o (5 15 lme 9 (593l (rimed (p=2 /0 Y) g2 Jdy WISIN (glar 25 (i
(p=+/0AD) cuilss 5929 Does

0l P SR T ity Ay oloyd (5590T5L (Sl 899 13 S b il b g (SilS IS ol B &5 Sligaiils 35 0 A
B Wi g3 gl 13 Gl Juaosl! &, 1 sas Collad Cso g (i Cawl S5 ay 05Y 30,90 Cawds WiRg3e

5w 33133 ¢ Jpnand] € )8 (0g)oSy 595 ¢ puSiilaguil ¢ 5 pS 3L S G ol

L0V Y oyl /00 6,95/ VENO Ju/ J@Jaﬁ};ﬁ‘.ﬁ: [SCSHE A.Lgu'

Ol oy )l cdag | (Sig pale olRKiils ( Sy lais oaslisls ¢ 1 SLES (e A 5o
E-mail: abdollahi.am@umsu.ac.ir



..... Ozl 5,6 53 uSils 5 S5k sl <zw ;

25 4 Ol b adl wdls cdp bl 55
gl 1y ek 3500 Sl bl e
(V).Mb

Bl Ses 25l sl B 5 N e 5500 gA
s oAb e (Sayp glaad ;) 0L petils 5 Oamdl §,0
2315 2l et glae gk o5 gl Sldal ulul p
5SS (S Sk sk K 5O plise - sk
e AL el g s gauaib (65 Shes
Il e,y Felhn gl S sla by,
b 5 o 5w &S ol el Sl pa cal aes
bl 45 (Wls o) Knows 1ol 5 3,050 ol YU &
i Sl Jin (g5l 5 (gl 0 go3T 31 sl b O
Lls ) Knows how sd plsl ! W x>
L g ol byl a8 (aes el 1) Jos O b 485
Shows howes s (o ploxil (5,16 55 (sla & 9031 51 elizul
sl 051 45 (was e Ol 1,01 el (K 55)
alee 5l Jos 5 (AL sla b5 Jals OF b cemliza
543k o (OSCE) e iyl (2l 05051 5 (ol
o3litl b OF b 3,0 48 (das o0 ploxit 1, OF Shes) Does
Dlew 18 5 sdalie (o) S aile odalis
Bpdy oo g (Peer)iblon aw g oLl 9 4d g,
b pmtils (2l 2b3) ladkte 53 page oKl s p o
Dl Sop ibisue gl o5 8 0K gl ils
WD L5l

Y grao Gl sFan 3,58 53 (b5 b b5 sl ol O goe
o LU S o gl a5 40 Sl b asl
Oz ol 2ils 5 Shas Jlto Ol o &) 4ol p 3l i ,2 4
slzl s (b oS S Al (AL Bl 2 s
Sl 5l gl 45 gomma b 3L 3B ol (a3t

(\')..Lib. éj’

dodio
4 255l §ln ol Ay B350 sl el 5 Shes
el 4l 4 4z g b Sl el K S
Sl 5 S e iy S el 53 555l
sl b 5o cwl p3Y yls sdge 1) amasis
ol b o gd o gk 51 0T lgdl o)l
sy 31 ealimal b o ol (g, bdsyl Vs
(W)l g Sl (S Cums e &S 5 (oS
AUFPR P SR P SOV (RPIPTCIN [PY
P55 p ke e Sla 4 5l S Ol ge 4 (SKap
S5, l s es 5 65 sla Ojlge S

C)ubu}\uw‘gbw'J|Jb c%)&‘&j‘,ﬁi%

C)‘JJD 4:.3)

dal gt it Sl canalr Calg 53 g A Ol
b ylis oI55 A3l 5s Pzl
5 ookd S AL @ Sl Sl 4B S 15 ST )5

€0 ol o slowl T 5 (gl sdos Sl i
4Ly OF 53 45 ol (51 40L y (y3 4alip b p 5805 58
SBiL sl o dsl 5 e Bl Ol
Olaal 5 Sl sladsls 01,815 b3l 5 e ses
o il Gl S e sk 1) Sk
5 @b (Bigl Sl esd 5 L g, s dnle
2l gl el &8l o QL 5,550
R P I S PR P PP PSP - [T
4 ke s G gl (KBl gl p PS8
b ool BB 5 45 ol 5528 4 DLl
Os jaseds oAb 0d L8 55 5l K b By,
3 e Obys b (Sl gl gla Objs Al gla
Kl 5 b andls JolS LT b Olys ol Jgl
@ ax gl edany 22 5)lee 5o 1) SSlpkl gla 0Ly

)\SJ@JJ‘Mbcw‘W‘f&;QAM&M‘}JA




2

\ e)Lo.:c/O' 0593 /Nevo Jls /.\g...'\'..a é&ﬁ‘.b: B ASES ]S A.l;u

4 bl s Ay et Sl gbSls
0L bl 55 za& bl 5 adlas 5o o5,
1y e ol &S o pw 0S5 Ol 5 Olas
S5l S el s e Kag a5 1 asls
oslizu! Sl ‘5,,16,7 g ol G anlidis
(LS Camax Jlgw 1 aS 5 Jlsw ¥ (6l ls a8 (A
know aax> ;5 Jlgw V0 9 Knows aas ;5 Jlgw VO
ol DMl (g5 e OAE Oyl Jds 4 5 35 how
S oo 4 LS rons S b Sk
A mls s b N ey GBI S eslinal b
canlids (I gee 0lg,) Content validity gb 5, )=
Voolasl ps ol b aslids p &S A Jes o 5 ol &
Ols 0aSK&ls (ke Sla saae) Conlsskil L&
22 45 4wl 0Ll 5 g eals Sl amy,l (K
R e I I D)
S Ol mnlial LS il s YulS (ilin
B e N o T JRCST LY
00 51 by 45 2l Sy 5 b3S oS 2ls) Ol
elie SlS by mlis | 0T OB dRs ey ds )
Ot e D ekl Wl 3 sl Lasds
S 5513 (g31Ans 4 bl s (51 ¢ ol dolis
oy g o foadl B0 o3 LS s 45 g0
Jessl ¢ 8 camg )l (S8l (sl o uSKESNs 51 Bslas
ds anl g Ol 5 ad Jla,l (ds Sl Ol e s
L S RUL TR
o3ls OS5I Olor 4 b aslitus Gy, Yo-V0
N b Dlgzr aelidn y gla iy 4o b S
W g5 i ps edd s sla wliey (55515 8
5 M eals L3 Hlal awaswe Ll s b aslide

2345 o a Kbl )90 OB gl Sils 3 Shes
Sl g Sl b e gl e
b s Lo g hizen )5 @ Jpadn (Ao 9 (o0 s>
@l Soeal Bl gl §50 51 A ol sl
Slys 5o gl s, Shes o gou 5 (6550 Ol 5 A3L 0
e A8 5wl elel poedd pladl 4y, gl
b3l 250 Rl Kl adys 55 gl S gl 35 g
208 5 5 el 3 S Ao p xS I il
W on 8 O gl Hls 2l ab3) sl B) n 5
oo g gt w5 LML s Sa
S5 sp 4 il cpl 53 B il 0T S
055 pHSLS @ bap FSEN gl fal e
Sl oSl (SKa3s Deandl fy0 3 o ses
oA bl (O 5 Jmasl ¢ 35 cane,l) Ol ) o

b A s S5k

B oigy 99190

B L
GRS S b amng,l (S ple olRils G 4
ilse 4} skl b 5 IRUMSU.REC.1400.019
s e ot OIS b 8 gl
DS I s esls olat] AS K eksS oS8
S5 51 s Ky o 0ad ol 6 g0
S e 5 Judsl ¢ g gyl (SN gl
b gl o b ol Al adlllae syly O
53 slael 1K b = % Jdgep 5l ealenul
WSS A g 2s 50 A OF s /00 mha
LSS 53 (eamadl 5,6 Jold andllas 4 59,9 sla)lns

Loy posar glache 3 bog L, 4 Jgrie o5



..... Bl §50 53 poS1s 51 (5 55k 255 <ii. ;

A adys Aty e slglas slaaty; ) eaiS
GaFS By G el e ol el
)les Gy odiS 5 el 3305 a5 A e esls
ahiy MFL Jgo gladlis JSLpje ok, )b
ks Wgliis ple gbaady, 5 e gladse b
23 oy 51 (Famd Oy b 4SS by sy A
osls st JUIS JISul slesl 31 gl b JUIS J51s
o LIS 0Ll b Ko S ol kS e
A e 455 g 4 5 485 )1 F guad
Al el O 5 @S5 Jab (sl a5, ) e
P& @ S5 dsb Cop g 13, 55 (pes 45)5)
N aos S i(pom 45,) Bwge ASlL wlls 1) b
e I R e
ol Wb Sls gas 5l i (o)l 45)) iad
Al

gaasia wdd plxil b)) 95 53 8 NS o) 40 55
0303 513 gy 5 258015 515 OLY K p g oKl 500
gaasia 93 1 Sy L pse B G5
A S ol Ol g 4 s el 5 ]

G 5 5 Gopam b Do 4 Sl ()55 S
bl b a5 eolitul b askie, Jlal
23 25 3 g &S s il LS s BKS I
SRR WC I RS K TNRPRPP TR SR W -C RS
OF Jluyl 5 JooSS @) G U A atal i K 55000
S O 551 31 ol 3 oS5 51 2 oyl 1
odd ol SN 5 b g (sl aeliany 5 4D 03l
G h S Gl Gren 3 F e p Gl e
Sp ) S I S s el gl RO R

e gyl S 5lhs gaedsiiils i sel oylsl b wled

FLsS W e Sl eslinl Ly aaliie 0L
el oy

flqu'l N5 55>) Shows how ala w5 5 Ol Liaseie
S s lge 5 SASEe Js (Aas e 0L 1, O
Vg Bl 2y Uy S sns 65 aen alex
'c.ﬂlgj 03 g yw 210 (Knows how s Knows sla Jsw
s 4 (b3 ot 8 sl ol 5 008 s
9 Mokhtari ay5 51 Dose @L“J Jodos 9 4w
S35 1 ChS gy o S ealizal 09 B (Sen
gaasie 33 b g S poly gl aidS plad ady,
5 BB E 2l 2, Blaa Hsb 4 5 ads; Ol
— Sk B S g edd (ml b 151 S 2lee
S35 B 5 oS15 db Jald ol 5, gl
A a5 PSS 4 b Sl S 0 s
)3 ke Y6+ a8 E55 ot I
AL Azl alol SIS gl

3 e OIS (S35 055 o 45 5 1065 U
ASl andls Aol K31 S galy eSSl e
oKl JUS eksS el oS Sy otk Jsb
sl 0ol O KIS g5l

A asls A s (B3 (F35 5 (S15 oman
SWeslps s B A08 035 o Sl (25 5 JS 50 &S
gl el 2By oo, g ASL I 5 gy JUIS
8 IS ot U5 5 51 555 5 ke 45 A2 ol
A s S a5y s S
b Sus &o3 ¢ 5! Apical transportation «pd slow!
ET) é O e sy M 9 (Perforations )
Fadde V Blis aty) (S35 5 o i 03l asls
S e JUIS ool s 51 5 ad sl 5 S8 J b 51 FobisS

osle ;5) 09 45;;"3‘5 \SJ}é L;M'C_‘)}“' ML' ol




82

\ e)Lo.:c/O' 0593 /Nevo Jls /.\g...'\'..a é&ﬁ‘.b: B ASES ]S A.l;u

Rl BN sy g sle S 5l S SndS LS
ol VYTRYAYA Ul SedS LIS sl

da L5y S WT o ps o odalin ) Jpu )3 ammilr
g dalde p ol UL oL (il gla
Ol adllas 5, 90 sla dha Dl ol o g )3 b Bl
o Al 5 ¥ alaiST o jad aieS o> 55 2 534S 5l
oNle  Knows aae 3 Al e VO slus)
55 KNOws how o gas 53 5 del Gy V/EEYVNNY
RURCEIR7A) ¢ < JER LN < WA

NP won 2050 Fasi ) 53 &S S8 0L § s
WU E WY g SadS S able lyls 8 VY s S
shils 33 a5, 5Klke &5 sy (SKelS L adle
9 Knows how aas g5 & 5 SGodS ;18 4 o0
T a5, Sl 45 4 25 J3B 5150 51 5 034 £ Knows
da 93 2 Pt/ waz S Lo sl ol 4
S GKER0IN xS0k Olim 35 (5,8 aom Ol oo
9 Knows aas ;5 &l wdls oS 18 aule Y3
e &S SIS 55105 5 6,15k &) see 4 Knows how
g i MR gl 4 o

ey 53 OS5 anle BN ekiS 08 53 08 o
S ol 4y Rle 45 izl 1, Sl 5 (5500154
aS s A L8 3 mh 5 es g £VE Knows aae s
S50 el p=r/001) W g 00 S (6 s 15 095 0
OIS 5l 4g g:-<*L:" « Knows how a5 45 ol
Sho At s B0V (55aal5k 5SS dle il
g Al U OIKS 50145

da> 93 2 53 (p=2/00Y) Gobbae mhu 4 a5 L
SEL 0 (5 x50k Olpe 45 25 (5, aom Ol o0
Olays b las o (5550150 slae g3 55 &S 45wl 3 S

QWS 55155 51 s g 5 A o131 O 8 5 Jaasl ¢ 5y
2 pdy plonil anrl o g8 e a1 2 g af JlS
45 SPSS I3l 5 51 Ea g cnl sbaesls Jodow (s
oou 95 s laosls Jdow g wied 5 A eslial VY
B s o5 bl 45 s el blitl 5 o s
Sl g ag Slae Olail 5 oKl (Slgl S Jslas
09051 D 55 pramal=ih g S a5 0 5031 LB 5 Lz
2R Sl g 2 g Sead i 8 5 il eyl gl
—Ss Sl sS 0geil 5l esls mis bap s
il (SIS I abl i gla pite (512 oD 5 e
5015k s 0)53 53 S S5y Joamall B, 51 a8
s 5 o oo s Sn s a0 05030 )
A oslitul O gmSShy 0051 5 eamdl F LU Obj
23 S nn pelas Ol & +/00 31 e Pvalue loe

s as S L

(Fyvel ]
Jﬁ;)|}w)ﬁaij%w|J>6‘5}éJOi ).‘
05 B Y0) doys VY 5 5,0 (LB YA) dp s OY/Y
ol 53 eaiS €S L3 1A 5 (G VW)ds ;s ¥Y/0 s e
YV//\ cJﬁéJ| JJ (Jé-; V) MJJ \“ ‘«',’“JJ‘ J.} 4\.&!@
M;)‘JGSJ.: D‘MMJ}.’.J;J: (,53\0) M)-’
oS L Cf" ) s &S SIS SN g ) s g 03 S
J8 4 el 't)lé S8 GEVY) w5 ¥V /0 asils
G YY) do ;s WO 4l s (s Jgridn SlS
Loy \A/omr@.mt.\s Seds ,l8 4w
5L 3 53 M3 &S Wis S Ol g OIS 5SIs 1 (& V)
ddy Hles S S 3 ady; Oloys b s e slag) sl

Byl 5 s ole 1) hamllp ;6 51 ey LIS by ke



..... Ozl 5,6 53 uSils 5 S5k sl <z'\ ;

Jrazs 5l Sl p Joe &S 55 5SS Vg 1Y
SN e 55 3 (5 S5k Ol b (gulakae B
3,90 6l e 53 (5 pS53k Ol o 9ad 45 (przmen
4 ol O adllas pl S i e e
05 51 i da g5 a5 Uls e 48, ks ax S
33 5 (p=+/+V0) Knows aa= ,5 45 olil 31 Jy o
Olg oo 10wl (p=+/V20) Knows how aas
Ol b sols me BlLiyl Comir 48 55 (5 S e
RORRPIR N

o0 el B0 Ol e U e sl 4
ol 0k o3ltnl el m Iy S O30 I bS]
ROWIPRE RY R A g PRESNI I SR

o S0 el e 53 D05 L 4 Jpde s
(p="/0A0) =uilu Does a5 5 xS5L Ol p 45
S35k sl oy s S8 SE K g
il 2,0 da opl 53 555k Ol PSKs 5kl
Gbresgs 53 0S8 48 4 als Ol S IS
ol 2315 Cte W6 0K 3 01> 0,8 5 (655015

Lp=+/+Y0)

s Knows ahe ;5 &l adls |, (uSKilsghil) ady,
e &S sl B 5l gylsbas &y s 4 knows how
g e (LiadIN gla o

INA won 2050 Fasi ) 53 &S (S8 0L § s
Shols YO 5 ole gy 5 WS Al gl V8 it
WS A g MVCJU S da ebe 0 51 i LIS aala
i 53 ol 0 51 S IS i g1l o1 3l 43 0o Se
0bo 0 31 i LS ile LY+ /NN filia,s Y/ Knows
43y xKle 5w« Knows how s 55 (p=1/*AA) 5 g
55 YAMQ il s YF/EY ol 0 5 LIS able b sl
Slolns i 4 a5 b o sle 0 GVL Bl L sl
Olg o da g3 A 53 (p=2/*AA) 5 (p=+/\1Y)
L jeS &5 G500 (5,500 Ol 005 (558 s
5 Llansls Ml'@\é S e L8 ale sl 0 1 iy
ARG golslme SNl ) 3590 i g5 2
RURIRY

5 Knows how aax ;3 (6,853b Ol =Y Jod>
b Ar o 0S| Jead Jowe o Kinows
Knows aas> sl AS@\QJT 5 edel Cews & &b«

A3l o (p=/V£¢) Knows how dae ;5 5 (p=+/£YA)

Baslio 5 oLl ) J g

ELsS Wi aoliian
*/AEA Knows
AN know how
MY Does




< £v> Voslad /0% 655 V00 Jlu /g K551 0 a5 alowe

ozl £, Jore K5 4 knows how y Knows aas g3 )3 ¢ el 45, R WP P ST Jad>

Lo, o Sile sl kol 6 e
ARYAR \V 4y,
Yo /v v !
Yo/v¥ \o P
Knows
YY/AY \o ol
0t s
=+/¢YA s = Iy S 0 ga5l
LAA.:JJ wgal.:a Sldses M‘ 't)\é J:u
YVAo v 4y,
A v sl
\RVALS Vo RS
Knows how
Yi/o¥ \o ol g
13 Js
p=1/\tt ol = ISy S 0 905

el B0 5l A Oby ks o DOSE ala 3 (5,83L (5 455 5be 5 Slol s YV d e

W oSl G el 1y e

a/Yo 12 hY
a/Yo 12 \%
ARVA\% \y A
\+/0 12 q
\/0 \ \o
\Y/0 Y AR
\¥/0 3 \Y

14 s

p='/0t¥ orls = Iy S O 05

48 rls als LS 5 S 8 g e S5k p
4 pre d):‘iﬂ S ooy 3 S H L Kads L8

0% 31 .5 oo, & Jgrde OIS 53105 (5 85k 5 0

-
G b (6, S5L e G L adlas ol
Eol 53 s 0593 p A, @ by A

OV/V ‘Mﬁ)‘}wjﬁ.ﬁijbw‘))ddﬁ
uﬂL&‘ﬁ b‘ﬁ‘ 57,9:13.6 éﬁ}:ﬂ.ﬁb dl.ho.ls.&a‘b bw‘



..... ‘-’M‘ 't')\ﬁ PL) Aﬁ‘:g.ﬁ‘ dﬁfé\g u.a.l._:’))‘ <il\ ;

2O ale das e OLES oS il K b (g lsbiae
Sy ol Sl 56 ol opl @S5k s,
i N L B I L ST L S PE PR LR S B
25 Al S Wlgn 8 lasle Job js wls a5 wlad
S Wl olis ¢ MY OKes 5 Murary ckwly cpes
0,95 S 3 SIS 55 L1 baoke 51 DB AS S 2
Sobw osbel w55 ANY S Ws S Oledl 3 el
wy 53 N 5 lassy 55l eslal ane) 53 VXY (sl S
S 1y S Kl wps w5l el
S Na S Oy OBy by TEN oz b iles gad
s mN L oesle Kbyl S Oloys oUls
533 O, 5 Verrijt andllae s dizes ls |, S e
hod ¢ 395 oS &y S OIKE IS B 3550 )3 ks
(oot Jod S i) iSThs 45 Ly i sl
@ 05,0 S o8l 5 b Fon (SIS
33 &S L a ol ek eslal SIS Olsme a4 LIS Lo
Olsles Oloys (igie J S 5 (6 oKty Jod 51 oo 4t
s g dghas Ol S g 5 Sator A Ly
OEaS oS, el L diledys (g feS p)sl
b O3 58l e 53 SIS 4 5 45 s g s
S s Dy 4 (SN B g 6l
S Ohandl 56 L amlie i oa Al 030
5550 93 A 534S sls LS (.u;..“i S el Ko ST
25 es S e g S5l b S op 5 e
Bl Jemas 5 Bl 3 s caddllan pl s 4 a5 b
Oy 51 0L ol 45 Sl 6,8k Oljme b (5,lskae
rolre 53 SEpINs DL getils Ologhas mhaw 05
4 bges Obgmdils &5 obwl 3l puoen .ol )5S
SR SR YSTISY-C SRR U - P B
o e S S el Sl 1 05 e

3 Ao )3 ¥V/0 aS (s g O) o3 EVY 9 5 0 Ao
R 9 S 53 de 33 YA syl 55 des p3 VY casay
S R R LY W Ml@l& Ol 3 slas
A3 YN0 tazils oS L5 b cnl s 45 GRS 515
23 Koy dsite SdS HI a4 easddl B0 51 43
28 Kl SedS )8 4 o &= ey WO S
33 &S Ws S Ol g OIS 5lus ) dee 55 VA/0 L
Hles S S 3 ady; Oloys b s o sl el 5L
SAL Ol 45 ol 0L ekl Cws 4 @l
53 Hlazdls SadS LI8 aple WS &5 SIS 5000
S sulsbas &y 4 Knows how s Knows aas
23 Sy ol KN gle e i &S Gl el
S 8 Kapeldis & YEe 09 0l 5 Levy addlas
2B sl oS amdls Ol (180 magaly Ol5) oS
Jes! plol g diles god S oKl s &S
£ S5 s 3 5 g o] IS (355155
a6 2 1 Gt AST U Shasdl
ol P e bl el bl (5]
ol i b (Kalen o dinidls (Ko g 5
OV 41, 5 Greenwood asdlas Bl el el
il e oS 0y K s DAL oS, )
(s sl b sdiedls TNA s aS amals bl
I e 2 Ol pbpasds il
23 o o e gad S 1 03Y oMo (g K
SO (g plil (b g (paed g pke oo gl
RS p Fogem SBs sWs)3 Blys 9 IS g p
A 8 Sl

Slmils (5 S5k Ol 45 sl OLE adllas opl S
heamdly U 5 da IS aiile sl 0 51 ity b eSS

<Ml Knows how 3 Knows a5 (Llazdls




2

\ e)Lo.:c/O' 0593 /Nevo Jls /.\g...'\'..a é&ﬁ‘.b: B ASES ]S A.l;u

L b o (55 5k 5 55 o gy pimad 15 9b dy s
Sy g0 & pamaden QIS 531055 o O gl 53 uSCils g

S Al
by Sl L 4 dls caallae ol s bl
S5k s 4 e 5k Gl oy 43 S S
4-::':-1) JU\S d\.ﬁ Qh)}%))J\sﬁdﬂm Q\S.ﬁa}é‘.\b
0 A5N8S 6R5L paP adlls ol gla il pd
C.g#&x,adu Mﬂ)%}t}hﬂl}ﬁb}ﬂ‘
G5 e ges 093 Ol gmdils g 4> a Y

A dﬁ bLJ&J b

S0 g i
et § oges Ko Ol 4l OLL 1 dle oy
Cishs 3l by o el 0dd gl Al VY
S Colex g any)l (S ple oKiils Lasy

238 o SlayE g KiS (G ol Jbe

s sl
ub)w 43_9? @A aS JJ)‘.; W )LG.B‘ Q\f.\.’....:j @\-05

B 3y g cpl jy Al

spry pol Slhgmdils (I phaw Bl PHEEHN
OLE @S 5 5 Vol 5 Ozer adllas s il
Jeazs (OV//N) Obgmdils il Lys S sl
R PURTIE S P R W P PR SR RER
) (Sapslas ad) 53 Jeams 0L geiils I0E/E J-
7 oa (LMY Dlhgmiils 2SI K S o oy
2l s PSSkl g ASE Sl s e
S g K3 S (o el il | 55 b ala
sl a3 SBL 5l b byl s el Lol
D5 Seatws SNl b Olle Obys 5 udl5 !
s Aslel sl gla g, 5l Obgmedils  £Y//Y
i 55501 Ol o o 3eas 53 Ay ol Aidsd o
S Ol gl il 31 i 3 10V/) Olsee 4
Gl s OWis es 5,850 ae) j3 S W S

s
02> Jesl ool Jold adlae cnl gla cus i
A Cysgame 5 2S5 S s oS A
53 g oKil Ll 4 adlas 3y gla oKl
S 3 8 e slgdy ol o hass o sas
b s Calises laolKisls fp s gl sl fad ju
~ b o 753N 55,8 N s 550 5908 il
Ml slas lhlial b Ol 5 WSSs kil sla



(&‘JK&A 3 d«"‘""’:’ QYDJ|#|) ..... Qw‘ 't')\é BL U,.S.::Jl:‘g.u‘ 6;}\.1 @Lﬁj)‘ <°' ;

&b

1. Bazargani A. Educational symbols system and its usage on university efficiency analysis. J Dent Educ 1993;
16(3): 9-10.

2. Richard W. Educational evaluation: Basics of measurement capability and App review. Tehran: Markaz
Nashr Daneshgahi; 1996. P. 7-8. (Persian)

3. Movaghari A, Sadeghi M, Iranmanesh F, Emami FS, Esmaeili Ranjbar F. An experience of jigsaw as a new
educational method in dentistry. J Mashhad Dent Sch 2024; 48(4): 962-72. (Persian)

4, Jafari A, Fazel A, Hosseini Toudashki H, Sadighpour L, Kharazifard MH. National plan of undergraduate
dental curriculum review: Analysis of the role and capabilities required by the policy of the country and the
need of general dentistry. Royesh J 2010; 3(3): 6-7. (Persian)

5. Dagenais ME, Hawley D, Lund JP. Assessing the effectiveness of a new curriculum: Part 1. J Dent Educ
2003; 67(1):47-54.

6. John A,Ronald M ,Harden J. Practical guide for medical teachers harden. 2" ed; 2002. P.145-7.

7. Jahangiri L, Mucciolo TW, Choi M, Spielman Al. Assessment of teaching effectiveness in U.S. Dental
schools and the value of triangulation. J Dent Educ 2008; 72(6):707-18.

8. Miller GE. The assessment of clinical skills/competence/performance. Acad Med 1990; 65(9Suppl): S63-7.

9. Shumwy JM, Harden RM. The assessment of learning outcomes for the competent and reflective physician.

Med Teach 2003; 25(6): 569-84.

10. Davis MR, Harden RM. Planning and implementing an undergraduate medical curriculum the lessons
learned. Med Teach 2003; 25(6): 596-608.

11. Ramezani Gh, Velayi N, Basaghzadeh M, Fakhreata A, Mehrshadian M, Haraji A, et al. Evaluation of the
amount of curriculum goal attainment and the related factors in the Tehran dental schools graduates view
point between 2001-2005. J Res Dent Sci 2010; 7(2): 6-20. (Persian)

12. Bahramian A, Pakdel F, Ghasemi S, Katebi K, Abbasi A. Comparison of the effectiveness of online problem-
based learning with offline problem-based learning in dentistry. J Mashhad Dent Sch 2025; 49(4):438-46.
(Persian)

13. Allen DL, Caffesse RG, Bornerand M, Frame JW, Heyboer A. Participatory continuing dental education. Int
Dent J 1994; 44(5): 511- 9.

14. Mokhtari F, Yousefi MH, Jahromi A. Radiographic evaluation of the quality of root canal treatments
performed by Dental students at Yazd Dental School between years 2010-2012. J Dent Med 2014;27(2):122-
8

15. Levy G, d'Ivernois JF, Brun D, Gagnayre R. A French dental school program appraisal by alumni of 5-9
years standing. Eur J Dent Educ 1997; 1(2): 70-7.

16. Greenwood LF, Lewis DW, Burgess RC. How competent do our graduates feel. J Dent Educ 1998; 62(4):
307-13.

17. Murray FY, Blinkhorn AS, Bulman Y. An assessment of the views held by recent graduates on their
undergraduate course. Eur J Dent Educ 1999; 3(1): 3-9.

18. Verrijt AH, van der Plaats RE, Plasschaert AJ. Dentist's opinion about their dental education in Nijmegen,
the Netherlands from 1990-1997. Ned Tijdschr Tandheelkd 2000; 107(1): 3-7.

19. Ozer F, Karakaya S, Altinoz C. Towards a competency-based curriculum in Turkey: Students' reflection. Eur
J Dent Educ 2004; 8(2): 96-9.



< O\> \eJM/O' o)_gb/\f,'o Jb/%é&ﬁ‘kéa&bdﬁ

g
:M\g&ﬁjcﬁqﬂbdbwbumﬁw
5] S0 e

P eE ] @L.ﬁ&mamb

t e "\@Lé @)U

Tl o3 J it (SdS S a leamdll §006 51y oS ola ol sl

Sl anils Jhadl SodS I8 @ oliils L3550l Jams jou Joms 55 o gmedils Olyss 53 LT
T 63 S oS b (s s aty s Oloys b oo sl (63 505L L3 0SB LI

.......... s 350l 5L sldws 4l S

Knows da> Vo

?C,.wlc?w¢}f.wMLth&UQlﬁ.pja}b)}A)JﬁjJ)\)ﬁj\&Us.\

s sy i OIS o Ll LB ol s 8 0l ()

3,055 5,8 e JUK s Srelocate gl 5 s LB ul Yo L G (Y

a3 e oty 583 50k sl L Lol en b BB el S 51 il S S (F
AL WS Sl (@

Lo Lo S 31 jn o slal 555 5 s o JaiSTs Lo S oS sl Slis JU Lol 5 eliS Ols 55 5 e 51 SalusY
Tl o o5

sy &S el O

Slscaedle Al s s e JL(Y

Codle Ol pdolb ciS oL (F

3555 (@

€t o Y S5 (Slels 31 SallS e 5l 36 U o8 olits b 53 5y pe o5 T
sl (Ll
JA (o
A (2
Wpss Jyey BV e, G

CBCT il 3 531, (il



O, o Plae SYs,00 M| 't')lé 23 pSla gl 6, E5L ol <O\' ;

JéLJLISl flﬁ (;.J
Sty s b &ﬁ)ﬁ (C
Cilisen 31 5L L ISl (5 35 sl (5

Commy S oo Somd b iyl s et 53 OLWE 293 5 sl 0536 51 25 5505 (s 40 0
Jetie sls J560)

S Sl gla J (Y

Sl sla e (F

Je sla Jsa 52

?Q\Wm{&uﬂdu&f}sm&g@@;Wasﬁ,:ﬂtypen oo s 55 p5 3l 5l Saslasn
Ime JUK 55 5 aado sl 53 ()

L o SO Ll 55 &S JUI 53 5 eyl 53 (Y

L o S Ll 53 5 e iz JUIS 50 0 Sl 4l 53 a5 ety ol SO (F

358 o w2 oSSl 53 w0 Ll 5o 5 e e U 55 4 Slos aU 3 8 ksl G (8

EI IS ol o8 Glels 53 JaSe o o sla Ess Sl SalusY

Jie = o (Y [ PEE W [y P PP (

A s o (8 WSS Jtls o 5 (F

Sl Jla, 55 e ST i Sl i Sl Osanilysh 3l se ) SaluS A
S5l s = K (7 Sl e = JsLO
S S5 = R (& SIS p - JsL

Sl SaldS o 5 358 o0 sl Conlal &Lbb@:J&&.ﬁ& a5 aS s 5 S JUS JIK) sl 50 A
CABL o s JUS Oloys o (slallax

Strip Perforation (!l

Ledge (<

Zipping (#

Apical perforation(s

?,Lil{g;g@;w(ﬂareup)cu)a Slda o b o580l lea e 35 53 5slse 5l Salas N

3Uss oA R 5 Ol 4 sdame 55,5 ()



< O‘~> \eJM/O' o)_gb/\f,'o Jb/%é&ﬁ‘kéa&bdﬁ

NEPY ("3}4‘; (¥
St ST e (F

U5 + 0 5mal (¢

o oslial aly, JUE Ssieds sl b an S (5T S 551 a5 Ik Jals sbs 0lss gl 51 Slas s )

€

L
PSSl (o s 5 LI ()
Ol 755 (5 O3St Syl (2

Bl od ke SIS sm gla (S5 510 5e plS Y
S ok 2aS(

IS S8 5 5 el (o

5,5 sl 23l 038 I (¢

Sl pH ils (o

355 JUS &y gl 5 el K g5 g opled VU e il el LB 5l eslizal lsboul gla JUIS s Y

W‘o(; \"(C Yo (g_) Y'(;ﬂ.“

©3d o o5 bl 5 Sl gbe JUE 3 8568 058 2o g 5 sla o 5l Sl 5 008 0 8
by, sla L (<

ol p S sla SO (<

Pl 5 s L6 (=

Sl Aol sla S50

Ca)0s s, UK s cusb )y 4 5L Oad S S 5 sla e ¢lsl ) Slas N0
Bioceramic (— AH26 (!

ZOE-based Root canal sealer (C Ad seal(c

: Knows how Vs



O, o Plae SYs,00 M| 't')lé 23 pSla gl 6, E5L ol <Oi ;

b 5655 5 03! ()
O35S 554 Susb s (o
JUS S s JSie w0(z
BRSNS

Clzr 2L oo 5 35,50 48 S 5 ghils Ol 55058 53 Olays leo At
S Siisy b et 50 OLays()

Cileal b sl 5 OES(Y

o S

Jeob 5l (¢

S S Dot 5 0S5 IS ST O sl sk LS 55 S 031 S5 sl Y Oley e JBlas Y

Sl

STERRNC 3V (@ SEBLACS BEEANCE

$a58 o Jala 1) Oleys ploil g o g kil 50 0 ol il 3 55050 51 SalaS 8
el slas s (L
i dS L Sl LB sl Ol (2

oy SO OIS sdzee Oloys (o

55 o s o L 5 e 50 581 b S el 51 eV S35 s I ol ¢
TS o ez ) Sloos az S o anrl o QLo s S

Ay s iy ()

e 8 (@

o 55 (2

S G

b SIam (LS G e [ 355 glasls 45 638 Jhsal 3 3l o Olays 51 13 Ssm 51 oS5 dils 4 (g la 1
e osbizal [y S5 0 slag,ls B 3yls S35 I 51w Slo

Celo aw (o el o (7 cele S (e ol oo (A



< OO> \eJM/O' o)_gb/\f,'o Jb/%é&ﬁ‘kéa&bdﬁ

?w\@)l@)dusybjwsjquﬂj Sla s el g5 Kalus' VY
J:.:.ﬂl okl s ()

R W L e

(sjyh.; Jiy s (C

oyl G 22851 G

S amls pasia glad 5 Vb Jsl Jse JBL 5 50 JUS Slesl p g S 53 s D) sl 55 Oli s b Solo A
Sy Lo Oloys b el 03 gas anrl o SC31S 0l sled s IS

Sty 5 55 5 oo (L

SN I 5 eslizal (o

s o (2

Ols ouis (o

RENTRPC ST (@ sk (o oS5 (A

Q("'i‘)““‘" rbj\)wjimbojﬂp-é\:@)\Mﬁl)j&f}b)\}ﬂ)‘&:ﬂ‘ﬁ)b\'
Ll O semlSands (© Olas 9 5L 55 Cosgdoes (A

ol 6»}_._9:3\.» olss (5 8 sla ols (C

e Ll o adoy S350 (Sl nlal 5 oty 55 50 la 5586 5l 5 5050 4 )
JUK 05 S, ;2 lateral compaction %, 31 eslaxal (I

JUE (g3l osbel S Ni-Ti (3655 sla BB S5l eslizad (&

Sk 5 ebsS s g Sl eslinal (7

&3k osblel e ol S sl JUK pas s (s

JBUQ\JJ;.C,MM:_,A_?cuo_-\fJﬁ...d)'\.;jjjﬁAi\iC,.p.-&fnb‘_p:)_}cQ\.U:ngj._'Crown(_a:l;)\;ed\ﬂdlﬁ;\‘o Golew NY
olgly Oy Cjb .:ﬁ@dli}acb.w);)jj?ﬁ\)b;a oo e s u\.upjgg;;;ﬁ);.@ﬁ 43_,§JA
€

MTA | s S L (8



..... M| 't')\é 23 pSla gl 6, E5L ol <O'\ ;

MTA L Jodls 55k (2
MSMJJML’W%S%JL(C

aioy Oleys (5

Sl 3,50 oIS Lo S s bl Bs) 5 el 5 5 03l Y
S dl s S LSl (Ll

el (o

onasdlfﬁlj)f(c

auasw}Ml(s

fw ;5 wlie Zirconia Crowns (g5, 51 o 2wd o i 4 6l 5 35190 51 SalaS N §

L Ly, 58 (A
Muller ;5 (<
boga by sl b b ool glas 6 (2

iy B lawge sl als b aladl glag 505

Q.,\.::L: = u‘j:g“ﬂ:’ L5_>LA)> r\J\ﬁ‘ gf:S)‘ L)L U’“"<'3‘ L: 6LA Q‘J\JJ BE j") .3)\)» )\ &A‘JS odalin C))j-»ﬁ BLl No

Ny N A P BT W RENPIWELH (W]

5l F Lt gl e SO et (o
Q&bYﬁjl}J@KbCerM(c
I 4l s iy SanSs (5



