[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

Journal of Medical Education and Development O3 Sy poke G390l drwgs g sl 3 po alxo

olew* A, A oF - . 5 et
Vol. 20, No. 3, Autumn 2025 a5 w,«.:«ﬁ.a&}/r,v..% VEF punly cpgms o 5losd i 039
Pages: 1311- 1323 Ysadute W APYY amio

2 w0 (5500 30 (Swoligd 51 )15 g jlu p Suilodm (559 30 S sAOL> Cawi B MO0
w3907 & il ylgs it

ﬁifal}? sﬂé}.‘g duo> ‘veb:)' Ao ‘roél)'&).’.’ém RYLTRVE A (D 30 oS>
ouS

S ldneas Gle bl b ol ook gl (S isel po sl g 5SS ISl st el S plsie 4 silelscssl e
2 e $350k 53 S5 yialygs sy g3l (rd Baa b Slettns (55950 Alie ol 48T 13 (59l5T5 9590 eSS o s |y ] (Sh 5]
el oad 95 alibl> i b o1 bl g g5k lasil

5 eolizl L Magiran 4 PubMed, Scopus, Web of Science, SID,Irandoc sledb! sloolSl « soly, 55950 andllas cpl 10 1 omyy b9y
Yode ladbo o o yinie o¥lie gln " (Sii Giipel" 5 " MOk srmibe sl Malidle ot M onal s Mgl losil! el aalmoslgands
VAV WES P EORIIE W LIV VSV v PR SURUA [ EPERTRWIPE LONE ) S fAN

o it pé slaBlol 4 dasly 50 (elye (3lualil a8 o Solan 1) (5,0l (Blol iy sl S0 el JUiSews 920 ge ol loatdly 1 L
slos Soyalss SlaliSews ol (ewaien b lolisil polis S oo Casi 1) abidle cos anl S (Sl S e culS g il il L
A8 00 L5 (S0l Sl Cogl slp ) Re (ol e ciute (mlol ot

IS 2SS PPN SSPVRTC UM JEES PR 21 EL VL VLV G RV LESpe S W BV EFRRPS W NP3 AU RS- PSR JENCHEP SV PE S
pole Jyol p 3 e3 b g i) S1 (xlan (sloa S, 5l il (Kb (hjael ool )38 a il aliblo 5 (6 Foly  pritns oo 4 il orme
5319 0 6 S0l (slooT B g jleaigs 4 (ol W) jo K g Condad pac sloul og 4 colac]

Sy yael ol o i gl alabl> St (yaaligd ((g5klasl (oo lgands

Ol 30 3o, (B30 S (S jy pole oSS Sy st SBG Lo 23K 3y (UL, pale 9 sbiiel Oliyiond 35 po o S juilyy 09,5 luiils-)
Olpl 50 033 ($93u0 dagds (S 5y pole BlELES1S ¢SS jy 2SI (2 9okl Dliions dinoS ¢ S jy (gog0e (SIS (Semiils-V

Ol OLBIS (S 5y pale szl ¢ ylolo (6 biaw pg 825051 g pomitils olidiond dinoS o 12 AB15 (S bt g 3l Gulid IS (5pzmiils -V

Ol 0331 B93u0 dnges (Sl 3y pole pEEINS ¢ S jyl pay 2335 (S pudiad 9 Joo Gl 29,8 (52 00 —F

hyazdaninejhad@gmail.com : Sus uSl Cams  +AATNFONPOD « F il (U gkmmo 5 xiums 95)

VE-E/ 5710 sgbudy gl VECE /o F /) il sl VE-W /¥ /PR sl s jb

CCBY-NC 4.0


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

Ol)od § (Sumns jo s\ VAT E

sl sz @ bl oMl 5l gyl (Ab
98 plowl (a3 g i el o ooele

don 53 g Loyl silolasil o5 cusls azgs Wl anl
e glaslllas o S sl (5,5 Cand 3990 L)l
Dgld S e oy 4 ST g5l lasil jo cold) as wals
o1 0pSl g g abl ails gl ot ezl wilgs oo
oo 5 l> uizmen (V) w2o alS lexisls Sy
aile) (Soym loasli Sl e Jolss olx] cownl
& 51 Gpo (Siadls 5B ails aST gy 5 (Lt
aS wsly lid 5 o) 5 ;S0 (1) 09d (6Tl lol
L o wsh b GO 4wl oyl sleail>
Joles 3B Sy0 plply (Fe) ausS olmyl Slal o5l
otz sly giie ol Glaptus 5 G5k polie ole
Ll (6,950 Slylas

)| A ‘5).50).@‘) as ‘.\.»5‘59 JYM‘ SH9° Ao L.)"‘
ool e 0, Slos Gees S0 aieils g5kl
JEKmr S plgre 4 059yl ol 90 sl 3o S5 el
ool lagings, ssbe S e 3 €T Sl
g, Soil e a5 Wleols las sl Clacl
Sl OY Y D) WS e 613808 "U‘Lloli JPESeyg
oalol g Al 550 bl lee Sglas bl (UK
SR8 (§ Sk g Al Jlejje,a Sle &5l (8l
Gk 5l i ol aSST et (VA VY) 845 o ogana
aS e oo plas Sldlas s .(VF YY) S o W) s
Jobo Glapaslio wy955b <olbyo g AL (i
OV N0) auS o b 1) aladl> s

b Dot s ol el ) 4 e |
pole (g sloatil gl (b sbul b B ol (0 0

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

doddo

cunlal 5l 518 s casligy g oousre L;.\;,{Tjé (g 3ok
@l 5 Gres GBLE 25,8 atejls wledlbl ool
Lot onl o Soi (9] s 0 Col grae slajl
OlMbl polie o>ty g, (68 4 pazie la il
LS gy S el D928 9 (Sl peplie Sz
Sgby; WS oo Joexd plgmiils p I, VL Sl
Gkl Jmie Sledbl coslsl  bowe a5 e 5)ga
s Gl ygn 0 wies S el S
ssb 4 el (598 Fge (Gl o Shee sl &5 Vb mhan
Jlo yo 3] Gldlas i, oo Hlas 4 2ol 5L (gloasssd
55l losl aiile s oo, Sog, a5 wileols lis Y- YO
ale lacusgaze ol p wilyh oo e (b &j90 0
a5 wiols lid 550 dnlllae Sy b iged (gly S
Songr ) gl Yol gyloline job 4 (g3l last
Al s sl adlhe s Gezes () WS e
Sleds gy 6Tk o ) ik e slap ity
Sl plgamtils JB8) Sote il g (owlidiz (grmen
G s Bagn pl p edle (F) wleals,
2y by e Gladle SLiST g5kl
V) 310 08T Joe 5 5595 (o SIS 53,5

>hb rolie wepllss 5 wisdon 5,5, (sl lassb
398 2,955k 9 Dbl Joaz daglas Ll (ygzmen 3k
Slet slojgre (A A Sl g3k laais; o
055l g S jlie Wilgs g0 8,559, ol a5 Wleols Las pien
s lagiigel 5 (Seig iS50k glakas o 1,
o b sgzge Slalllae o Jl> ol b (F ¥ Y) ams il
Sl @ Bro Sldlas ST ool axlge  Slides BISS
4 a8 g Wilod,S odiuy (3051 Dlyed wiile) (5,18, b
@l ol 4 ke & prae glop) lapadle meog
P (B oezly o plais wliSle el o

a5 Cowl ooy el (g3l ae o)yl 5 e

O3 (B9 e (Sl 33 pole KIS i jgel Azwgs g ilelllas 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

SRR

e 3 S Lo (59 30 SO talidle Cods B ulob

5 b il oS 0u S dadllie w0 w4 (sladel -
c oS slrools g olisS sla i liS

rolie e 0z sl 5, » Bro o Slallle -Y
PRI 3 a3 55k las 3k 0SS

Alas JolS e a4y g yiws pae -V

Py 5]

aile ol (e SMbl slaell jslaie cnl sl
s!» ERIC ;Web of Science .Scopus PubMed
oS A3l Sledlbl sla oL g Sl Yl S5k
7 950 oy8 SV b5k sl SID 5 Sls ol
Jolis gmins o oolitul 8,90 (saulS SlodS a8 S 3
"Memory 'Dopamine”  "Gamification™
s Reward Prediction Error" .Consolidation"
" s5leslassb" oy Joles L'Medical Education”
5 Al st sl Malidl e el
Sheolatul b gt olinl Laiog U Sbyp bgel
B3y 51 =55 5 (AND, OR) (s sle Sles
oo yazie &Ylie i pgas o] sleeslaads” JMeSH
W8S B gy 39 YoYO L Ve Sloy ol o
(O -Jgo)

feeiS ol g s ol

5 was EndNote sls 5 o)y oo b3k olalas
005z 9 (lyie adsl (6,8 s S Bd ()55 e
Syge & Kasgh 93 bawg el e (owyn e
Shoslitul b Kawgh 99 G $8l95 Gliee b plonl Jitens
el Cawd 4 A0 Jlade a5 0l dwle LIS 38155 o o
208 JadgJo pow Siagh ©)gde b NS5 )lge

head o)ly oVlie (S22l by CwdS 0bj)l sl
5 oS Ol gly s oolitwl o jlailiul (sla,lnl

i eSS oldlas slp g MERSQI i3 5 e
5l 5eS o jes a5 SYle .0u0,5 eolanwl CASP s>

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

Slp wolr (il (Hhb Jgel 5 Sls Clacl
ol ams &l o5l laasl o NS 1 (e g 2l e
oS seolgs b, Sg5le Boee it S L (5590 anlllas
9 il I3 Gilelasil p e xSk slup;
ol (o aladle g ol b JolsS (gwp (eigres
0,5g, ol Gl deily 0,8 ds e Bocl
ollb 6l 5 | o] slacasgame 5 olinl Sllasdle

w3l (rgy (SBi pale 53 (el

IR P9

Sl Sam b oS Sl Slets 50 Syl aslllas
o o Ll 5 oLl PRISMA 2020 a5
Ao 50 dgzge waled galr o)y sl (pl Saa
2 (Spebys plas ohig)  (omas slo)lS5le
g $ilelassl 2 e s RS0k

fTa 99959 slajkre

raiad 5w PICO Ggz e bl 52 99,5 sl lne

(Sl (SR (Son psle plemads sl )
Sl sledae 5 (b glaans), ple g (Sopslas
650l il b b o

P e hieel slaig, 5l eolanwl alslae -Y
slax 5 by (5 a5 by Sl b (g5le)lsssl
los S (owy 2 55k yo 1y AL (St

JAS Glmog )5l (s 50l sl b, duplis Y

(et o Slae aliil g0l 4o Sl sly
sl b VTA el aile) bye ae slo,Slis |
(ol

5 55 S (o5 Jrol SVlie Jols raalllas g0 -0
b sla ol

5 Sl Ol 4 ead aiie Yl sley 9 by -
Y oVD ol B Y e gl oo o3l 4 )i

g )l Juld 79,5 sl ylre

O3 (B9 e (Sl 33 pole olK1S i jgel Azwgs g ilelliae 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

OhHSed g (S yuo -\g,-o’\\“\'f

o 830 gl p50b 5 mebgs S o)l
Jole wiad gamdins ol slogd JB o laas ol

wlols al> o

RN

OO Ll axly oy

0ss ,lg lalllas

.M L5‘.‘_‘_').lJ .... .

S Sglgate bl CodsS Jds 4 s 5 S Slal w>
LD IS LS aalllas
Teools Jdow 5 2l el

sl ond >hb e 5l ey 5l ool b Laosls

A Slyia ol sy b leedls b 5 a0 ins

PRISMA Loall j5i (bl 55 e¥lie il 5 6,558 aigl rlallas el & lagls ) loged

LgLaaoliiL; )'| 03l gl Yl Js
FAD : sl

0 wa)s) G.A)).gl.goAA" C,u.uocbulJJUAA

Bi> )| u“/ 03 6)5]¢A'? Sldlae

50‘5.4: LS‘”))")‘U’“JD"\‘“ Bl Oladllas

Y‘\’:Lbé)ﬁ
> YO o0 S
\4
OF:zg, b, Leo b gillay e
FO: JalS e oy | Ll s 0ty lallas R T9r™ 99009 SByuxe b =

A 4

ﬂ

(S ladas 59,0 43 00 3,y Dlalllas JS

b oSl ,o goins 3l 5l sl ads Y Jgux

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

O3 (B9 e (Sl 33 pole KIS i jgel Azwgs g ilelllas 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

SRR

e 3 S Lo (59 30 SO talidle Cods B ulob

duasiao Ol o/ Covgamo
Time 2000 - 2025
limitation
Language English AND Persian
limitation
Databases Web of Science, PubMed, Scopus, SID, Magiran, Irandoc

PubMed | (“Dopamine”[Title/Abstract] OR “Reward System”[Title/Abstract] OR “Reward Prediction
Error”’[Title/Abstract]) AND (“Memory Consolidation™[Title/Abstract] OR “Long Term
Memory”[Title/Abstract]) AND  (“Gamification”[Title/Abstract] OR  “Game-Based
Learning”[ Title/Abstract]) AND (“Medical Education”[MeSH Terms] OR
“Education”[Title/Abstract])

Scopus (TITLE-ABS-KEY(“Dopamine” OR “Reward System” OR “Reward Prediction Error”))
AND (TITLE-ABS-KEY(“Memory Consolidation” OR “Long Term Memory”)) AND
(TITLE-ABS-KEY(“Gamification” OR “Game-Based Learning”)) AND (TITLE-ABS-
KEY(“Medical Education” OR “Education’))

Web of TS=(“Dopamine” OR “Reward System” OR “Reward Prediction Error”) AND

Science TS=(“Memory Consolidation” OR “Long Term Memory”) AND TS=(“Gamification” OR
“Game-Based Learning”) AND TS=(“Medical Education” OR “Education”)

ey S e 8 iy slassil LS
oxolis adsl Cldllae (pl 385 Ldow wols so &l
el 3le)lsssl (oiu sl ) byyie g Fodzn (s pga
B0kl (ol oF aw )0 Silatcs j5,0 cnl sloaidly
byyin 2zl jl o s )18, waleld (V) raileads
Pisbn ras slaysile () (2jsel 5o ilolsssl
S o (1) 5 Al com U bl Gt

ez ge Slados sy ¢ 69,8 gl

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

Al 5l e Soletan jgpe (owlid by b Bllas
1250) PRISMA jlages j5 48" coiS” Sb5,)1 5 5,800,
Sl ol Judos sl Jol allie A ol s o 5 ()
5 i syl 2 Olalllas Lol a5 wYlie ol aiads
Glp adsl valsd wsg prae Gbppsal sl tesh
Sl )5 malf i i Coz)lr o Sl
ol 0l 4> Y Jaaz jo axlllas A

O3 (B9 e (Sl 33 pole olK1S i jgel Azwgs g ilelliae 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

Oy 3 S yo do VYV FE

&»ALW 9o A W) .))‘3 Sllae aods Y Jj“"

e b e pe suulS” slaazsl ol el als e Bos dxel> aalllas g8 Jle 5 ooty
GRlS 4 yeke (sl et jsbo 4y 2o, | 1B, il lssil | (S olamadls | Beles gllls | Kirsch &
SFUS b Gl g o Shes falS oS s (Shilitl Jou) ablise Spr‘;%';ﬂse”,

— B, e bl
R PP CE SRS S PR N EPORR W [t sy il | Sy obemails | o pvaes aslllhe | Rahimipour
Obgzels Cote o0l g 3kwlses 3k etal., 2025
el sl
Sl g Tadgl Olasl b gl Sl le 5,50l | gyl bgmiils S aslllas Linetal,
INE VRN SH JREE PSS S 8 N T (ki ) 2025
b o " gael Sog3 g balus " o8 53k lss 3k
3 calS g s SN/VTA flosen (ilo b | a5 alatls iS5 ol VLS5 fMRI aalllas Lohetal.,
sl sl ol abils ¢ 3loly aie; bl o7 o 2016
2,5 Cugii 1) 0l gilulr sloacs)
L oaums ulsly
ol 8 s
o Cagn aSl ool (55,1 s & Slos je | (S0l S Wl VLS 5 fMRI aalllas Howard &
JEKm (nl g 0S5 (o0 551505 55, 2 e (R Kahnt, 2018
(OFC) Jtsg bgim 5l 528 50 1, ol ] ot sl
S (0 59,0 A ey
Uy j0 azg BB 60,8 Glocglis 999 | cullad eukitiogs | o YL 5 fMRI axllas Hellrung et
S5l o ST s sl A | s e al. (undated)
29> LSe35 il
31 oolaiwl
Saeds 58
ol & jg0 a0 ol sl g S5 Sib el sy el VLS5 fMRI axllas Bunzeck et
(ol 5 SNIVTA) Sy i | iS5 5 50k 5 .
S oo b abibl> ugis sl |, alail>
e cdlad YU slSes b el ol Wl YLS 5 fMRI alle | Gruberetal.,
) el g g (NACC 3 VTA) SG5,00lg0 | 9 YU (g5lSs 2014
SleMbl 2y (6,50l 4 oo g oole ol P A e
ST SYlgs 4 gy
e 6588 GBIk 9,555l (s Al P e sk PSIL (o8 (275 4l Fang et al.,
b k25 s Sles jo lolae dpp 4 L gilme Sundly 4>y el (095 Toml i) 2025
3,953l prandlSo
Al

Il lgiee silajlassl a5 arms o LaS adsl walsls

Ol il Ll il ol see sy e

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

bopio byl 1 oyx 9 L8y il )

Siwslassb

O3 (B9 e (Sl 33 pole KIS i jgel Azwgs g ilelllas 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

Byvy

e 3 S Lo (59 30 SO talidle Cods B ulob

sal oyl 0 (rae Glbppga Slilas
Ol S e Ghgy 1y 398 )b, Slhalie (So3slsn
Sl e Siyolgs e a5 WS e sl Slallias
o S lgie 4 g andls "l (63808 I 518 aks
S (oo Jos aldll 5 2Tk sln Sb

(SIS g (b i sla (5 9me LRSS

als LS ks Hob 4 (A) o), Sen g Gruber asllas
VTA) Kool Jlae codled "YU 55lSus cll>" S
ol g o co Lialidl Sledbl el jo 5l o 1) ceolSgnn 5
L olodbl o )l b1 4 5 5ol ioras b
Jol ol slp (omas sl S adl (ol S o (m i
Al 1B gl (i3Sl oS wiS e pald gl
adllae wlie job 4y WS o0 fed 1) 60k gt
Sl g (S56as ol plas (V) o5 5 Bunzeck
w8 oo Jbb 1) Seeddgio pitcen (Jols O j50 4 0L
Sloslassl o (S35 @SBl polie was o Glis oS
RSOV PN CON SR I SRt AU T L E v Y ojlasl & .\.:.3|5SGA
Jodms |y paeie opl () Kahnt 3 Howard adlss
SNZ) Sl G S & e oS e e (LA g 00
elas" Gk 5l e 1 ol Mg Al (Sos oo
3,555k o fm ol A8 o0 ISAS Migse iy
Sy 4l ol glen Lad” Skie) Solas 5 o>
Ve Sk o3es 3,953k SOl ilgs e (Mol auseis
sl e (5l

iSaedids albdls coii U pebigo JLKw 5l @
O oo (D) ohSen 4 Loh 3lS adlas
ol bl .0sS o 13 1) alasl> cais § opebge JUKws
oxs ool diwey Gy gus oledbl a5 Sy wisls

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

Of ey g dslan (b 4 Sud 4 5 s Jpedolex
5 Rahimipour asbe Sllas e o 5o wojls (S
ol 1) e mls (V) o) Fang 5 (V) o,
prid o a5 ol glas Rahimipour aslas .ass s
Ol & e (oulidiriz (bisel sl ead sile lis st
A7) as Sy sbgmadls oS \liw g Q}Aﬂ Sl yes lolize
e 9553l 4 il ;e o) es 5 FaNG walic b 4
) sty sbod Shee sjlme Sualy 650 SG yo Bloly 5
ol Q) anisn dgup dxei i Pl L SeS o
Silwslasil polie a5 wiS o Colom oyl (pl 5l laazil
Sugdi 1) 6 pSob 1) wlgi oo 5598 2,973k 5 sLeel il
@ o 5 A8 led b cote pgal (nl (Jb (0l b
Spreckelsen 5 Kirsch aslas .ogi o sopis il
Ohomils (55, p abline olai ol 5 Sy a5 (1)
Sl 0T 1) saims lode g (galdS Al S oy (S
il 1 035 s &5 eculd, 5 lilel Jgaz 5l oslic
ol 0 Slas alS 4 e (gl job 4y oSl ol
g ol Sy gBls b GRlEl s (G 0]
a3 o HLid e Hob 4 (V) asdllas cpl 0l lgeisls
Ll cod wlgs oo (20 5l lssil @l yare S oS
3 a8 gl sl adl oyRe 5 eSSl ol
(ol podle dgd e wiSloy T & S (il slejsye
Selagly, slaay 4 (F) oK 5 LIN a8 asllas
ool o ghtiwn Glbgmmiils (oS oo o lal 51,8 4 o
Slslassl e jo 1) MewSs Gl et g ol ksl
o= Ol S Sl e S g W0yS el
Gy B30 b sl anily ol axzil Cows "Ll
3yl oS adyl e Sllbes o
PP (St i 2len) mas g9l Y

O3 (B9 e (Sl 33 pole olK1S i jgel Azwgs g ilelliae 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

Ol)od § (Sumns jo s\ YYAE

ool eabnldl b el blatul jtin «adly 55l
S g s 5 0| o (gl (g e SO IS

clacl pole sl GISE 30,5 5 Gas b axllas oyl
AU el d9zee aaled ( Sy Ghypel 5 Ll
Dgad oS5 1) e 650k byl n glelsssl
aS aes oo slis gk gle (LS jo Lol dslllas 4 Ll
e 4 a8k s (o5 JlHl S o sl lasl
oo Al g AL piases (lp Sieg s 00 Joan S
il a5 ol 0T 51 S aalsd b ol b S o
P390] b Sk A g e (oS adien s )]
ol aly 1513 63,8 sl S s

oo ) gilels g3k Soe oS ml) el S
S e e Bl 538 glaelos wild e (Bigel oS
ot o> & pywge (JiSem adgi (T (ol 058
OV 55 O) 3ed plas Al gl ragn cwl A
O oeebgs caSmL g sl e a5 ailesls  lis
hrd Sy it (i JB S35 aS ol ilsly
48 dgd oo JUd (Sloj oo cnl e blie )3 aims oo ol
398 9 gy ATl > Sl e b o platie pd am G L 03

ssrsoems wile Slalllas ;3 1z wwo e sy il ol
Sondr Sl by 9 (5558 slos,e3 5k al) (YY) SSU 5 (F)
GrBlE slml b lasjos il cnl Ly sl oud o Slae
ol 45 Wgdioo by labird md 5 4 e (e
OA) s )lsle anlllae (roizmesn .ol (s S0k L8, 1S5 sl
b 5 Cugr (Bl A5)] p odle jae a5 ol plas
oae Olilal hoolainl s ol el les 58 loly
Sdge Cwwd Gl agn Cuslt pley s 4 S
Ll sasmolis a5 jlolise sboo o5 5L Ll (g pdyole)
S o0 3l (6 5l 05l sl ©)les 2

Olee e aaly e 50 Gl GloaiSl G et 3 S
Shanl ol cwl Goeail abbl> s 5 s5lely 650

555 o 230 VTA-ualS gt 4l 0 4 (5 e Gl

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

oS e (55l b (nl aad o0 &) (alidl> 55 10) S gnn
Gad 4 |y Soeasl o ledbl o o b 4 Jlaxs!
SIS oz ! 4058 5l 225 walyd ol s oo Sl
S5l e g UK 1055 o oo "S5 alygo
Wlgise (3b 5 Glas S S asile) jglithl sl
) aten S S8 Jb j0 plojer oS as e Sl L
Saeatl i @l 1) gl 5 008 Mg ISz "
S gaiucy gl

Sl sbalSs 5 g0, glaogls Sl> i ¥

& Sletrs o (nl sloadl et 5 S
O Az A28 0 gl Glgle slacalls 4 Lo...@.a.“uc
Sl doled 10 3590 AL ¢ (60,8 slacgley s
Sodudg,g 5l eoliiul b () o5 5 Hellrung aslas
cllad Sl oo glp 093 Sl jo ol 8l as ols ol
s I el Sl sae Sjyialiss 4ol
Ablae S 1z 45 aas sy wlsi oo Sislem a1l ol
Sl (5 sl el Se Gy 005 (55l s
o sl G2 b Sle 508 (Pp Gln g GtuenSil e
) Lin 5 () Kirsch adlas ,o a5 jghilen) il
(o sdalive

Sl Gl K dlie 4 ol Ll nl p oepdle
Slacl psle Sl a8 b o ojle oo LT 1, 55
s S glalme o 1) byl (A Y L) al
b () @i‘;)‘yT Sldllas ¢ ins oo lis Gmlii;iLoﬂ
& Loy Wizmsge (Ml slelaze o 1) )L,
S S aie m2 w90 cpl AT 5l g2y (slardlas
Loty oa8ly bigal (g5leylacssl alsloe G a5 Sldllas
SrSok e 0 1) b vae Sl Gljen g 008
O Bl nlple ais ol L ST 650l
Jssz plad Glael asl) gilelail o polie
ae) S S reelisd slajle ileled 5 (Sl

O3 (B9 e (Sl 33 pole KIS i jgel Azwgs g ilelllas 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

SARAR

e 3 S Lo (59 30 SO talidle Cods B ulob

o b Bolar lonvay (S (5900 55 ibuly st
Slr ol @bl o aty)y aly s (o) p S
it Sl a5l (sl LK diabin i
«($,98 5k i lelisil pelie sjls Ak
ails gl ld b cdpdny > g o liiten (glagloly
€S ez 3] b oo ysb a4y VTA-CulS 0
@ SoeolisS alddle Lo sl a5 ) peglo oo g

S5, S olee a b ilelssil (bl Gl
) Sl lyon o 09 45,5 i s 25l Salshas
) ST Cagl e (SIS AL s (it G2k
S« oiliah xbaw S5l bisel Gl b wlBags
osle Jpol 2 e palaadon b G & 5 ooy
a &l e SBE g Coxid sue 5l g S 0y iile colacl

Sy prle 9509, nl Bree ilwesly (Jl> al b
P9 9 P9y 0pKl el Sl Ll olaally 380
ol Jeiliy, Jol8” 3825 (sl el (608 lacglis 4 4z
130 )5 o Slgaing 0je>

:,__go).j)lf g_:|.>l.w (&

& (o e a5le) e 2SOk Slapies
S 5l ssbe it e Bl wira s)ldge
g o ulol a5 Las (pl 4 0l oolatwl e ol
€LY paie 5 wils St S adoen ook
sl JUS b st Li> il slag i >l o
ey B JUb Al st

9 skl aiile (b slagledl By 35,05 Gl 4
Lobsye g Jblae glaoyysl » wlb 2k e
sy 4 a5 eo,e5k Deh S ete lade (Siwld
GlE 5w Wy« odlb Ol p by e

Sl goae gla Bloly 4 ol ceas piaw (65 Bt

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

baow S 50 685,08 a5 ol las (V) og) addllas
s (VTA) slolb 3500 o 0,80k bLS,| oams slol
ol Al ol WS o Cugi ) S gnla b abitl> S
SISz 4022 5 (OF) ) 5 plewd @)l 5
plBa oo olyl yaabgs wylai cpl gl el sl
oz S e Jlad Sl (595 w55l lassl 4y
slp ¥ slacetyn dsiee ol &S Wi pleed
g o bl les o lids ol bls cus

(V) Sk sloassl, 5o a5 ol opl avg LB aiSs
s nl egole alol wibe lads Wiy a5 (536 Jale
Byo (K35 590T 53 o8 Canline oy ol S Jlb
Wlgige oz Gl S ik b (a5l sl e
M5y S eslel Sl (g5luso 58 g i sl |, ie
alibed Ml ol o5 i (5y500 Slallbs 5
olas (V) (5,5 asdllas 4y slawl b moghy ol axlazils
Al wilgior ganas, Jshe ki bolll oS wes

b Sy oS cl ol eay onl Soiglnsd e
anllle 3ol 0gh elanarl il 4 e Wl
3 e g pdyllasl Wlg oo ol o wl (YY) eoiins
ool el culd; a5 Sloy oS e |y caslSgun ol
JU ol s (GBIl s (5l JUd (sl 4 09
055 o |y Soeaily alasl> 4y Sl sl wulb g o
oS ol ol (V) Shle addllas oyl 1 opdle S o
el Oglaie 093 yueligd e pulas jo ol 31 SUles
ol Sl gmiils o slp &5 (1B, haee S nl Rl
5 Shldl 4 e S ety Gl Conl (See vl
Dgd o Slae

S5 A
Olbe Bldceas b o Sl (5590 Allie
S b )55l 5 bl ALk Jgel
idu Sl aS aies oo lis leaidl 0,5 oloyl jae o aladl>

O3 (B9 e (Sl 33 pole olK1S i jgel Azwgs g ilelliae 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

gl,mswﬂw\\”\“

O e g5 &8 jlino

S ;55 o gi p2 (5l Alamo Cao )

&b o,
Sl>dol 9 6.)[.5.';.3‘ ‘5....')[4 cdafllas ‘5‘>|).lo T g e
o)) s oled ol o ole
C‘)’.d‘”‘" g 03ld sl oL o gmiws 00l) 5P pup
Y.

Ayl g g IS dmoals s 5 el 1 o o
allie

sl Ve 6,5y wslllas b ol Sy
(ol as Gl wnl (ele Sdlal 5 ol

S B 5 0Ylgms 4y 5Kl

S colos
cdly (o Coler Slejle e o | adlllae )l
el ob}x

O ol
U"‘ 9 Y 009..4.3 wlc) d)l?" Jyo‘ t5°l"°‘J ulfwy

Sk (0 (6590 axlllae

VFoF ol cpgum 0 )losds cpbiomns 090

CCBY-NC 4.0

ol walSgna p ooyl e SIS 4 azg b
AS el |y €Ny, el ead (silelsst
awlie a5 gannad, Jglom 5l eolaiul 0ed oo olpiiog
s s 5 00 Sgaie (AiiS o ol 5 s celaza]
s il 5l B Wl 3Kl «patd sd iy
g (635 gl aladle o jo PS5 o il

Slabons 5b b il ooy Shol lgime «l)) 51 LS -
SR S e Sl ol b b
i gl S gt Solol el Las ol 09 i Sl
(S U pslS) 095 c0 dyaz Sl

ST ol gl Ololgpuiug (o

b oy oldlhs plnl s osliboas o lael)
FMRI sile e e 610 (sl 13l 51 olicial
b lp obipel S5 plml > o EEG
18 3ly glalazs )5 alidl> 5 Blol Ay gle Sl

Dyl oo dnogs (Biulesl

I, SdelsS Il Jas Sldlas 2T Job lalllasY
Do SYsb 6, K0 b olbb s sl 5l lodssuin
Sl Bale b agd sl (Uhjse] 5l e ole & Ske)

S odpzins odbeds alidl> 3l lasik

2 SISl p s Eghan Gh9o p (He sl gazd ¥
b aslyny o5 el sredse Glaptons (b )
2ol g9 g iy mlaw (egtan Shga 5l eslia
2B e labiod 3 Slee 5 (Sratd sla Sy ool

O3 (B9 e (Sl 33 pole KIS i jgel Azwgs g ilelllas 35w doliliad


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

1YY w2 S o (559 0 S 1alidl> cods B Sl

References

1. Kirsch J, Spreckelsen C. Caution with competitive gamification in medical education: unexpected results of a
randomised cross-over study. BMC Med. Educ. 2023; 23(1): 259.

2. Saleem AN, Noori NM, Ozdamli F. Gamification applications in E-learning: A literature review. Technology,
Knowledge and Learning. 2022; 27(1): 139-59.

3. Lumsden J, Edwards EA, Lawrence NS, Coyle D, Munafd MR. Gamification of cognitive assessment and
cognitive training: a systematic review of applications and efficacy. JSG. 2016; 4(2): e5888.

4. Vermeir JF, White MJ, Johnson D, Crombez G, Van Ryckeghem DM. The effects of gamification on
computerized cognitive training: systematic review and meta-analysis. JSG. 2020; 8(3): €18644.

5. Lee CY, Lee CH, Lai HY, Chen PJ, Chen MM, Yau SY. Emerging trends in gamification for clinical
reasoning education: a scoping review. BMC Med. Educ. 2025; 25(1): 435.

6. Rahimipour M, Haghjoo R, Mosalanejad L, Karimian Z. Play to learn: innovating embryology education
through a web-based gamification platform, and evaluating its effects on medical students’ reaction, learning, and
behavior. BMC Med. Educ. 2025; 25(1): 1321.

7. Lin CC, Han CY, Huang YL, Ku HC, Chen LC. Exploring practical nursing skills acquisition through
gamified computerized learning: A phenomenological study. Nurse Educ Pract. 2025; 85: 104384,

8. Howard-Jones PA, Jay T. Reward, learning and games. Current opinion in behavioral sciences. 2016;
10:65-72.

9. John D, Hussin N, Zaini MK, Ametefe DS, Aliu AA, Caliskan A. Gamification equilibrium: the fulcrum for
balanced intrinsic motivation and extrinsic rewards in learning systems: immersive gamification in Muhamad
Khairulnizam ZainiLearning system. 1JSG. 2023; 10(3): 83-116.

10. Watabe-Uchida M, Eshel N, Uchida N. Neural circuitry of reward prediction error. Annu Rev Neurosci.
2017; 40(1): 373-94.

11. Lerner TN, Holloway AL, Seiler JL. Dopamine, updated: reward prediction error and beyond. Current
opinion in neurobiology. 2021; 67: 123-30.

12. Schultz W. Recent advances in understanding the role of phasic dopamine activity. F1000Research. 2019; 8:
F1000-aculty.

13. Loh E, Kumaran D, Koster R, Berron D, Dolan R, Duzel E. Context-specific activation of hippocampus and
SN/VTA by reward is related to enhanced long-term memory for embedded objects. Neurobiol Learn Mem. 2016;
134: 65-77.

14. Lisman JE, Grace AA. The hippocampal-VTA loop: controlling the entry of information into long-term
memory. Neuron. 2005; 46(5): 703-13.

15. Redondo RL, Morris RG. Making memories last: the synaptic tagging and capture hypothesis. Nat Rev

Neurosci. 2011; 12(1): 17-30

16. Exton-McGuinness MT, Lee JL, Reichelt AC. Updating memories—The role of prediction errors in memory
reconsolidation. Behav Brain Res. 2015; 278: 375-84.

17. Gardner MP, Schoenbaum G, Gershman SJ. Rethinking dopamine as generalized prediction error.
Proceedings of the Royal Society B. 2018; 285(1891): 20181645.

18. Howard JD, Kahnt T. Identity prediction errors in the human midbrain update reward-identity expectations in
the orbitofrontal cortex. Nat Commun. 2018; 9(1): 1611.

19. Berke JD. What does dopamine mean?. Nat neurosci. 2018; 21(6): 787-93.

20. Hellrung L, Kirschner M, Sulzer J, Sladky R, Scharnowski F, Herdener M, et al. Individual differences in
successful self-regulation of the dopaminergic midbrain. 2022.

VFeF 3l cpgm o ylosdh cpoimnns 0590 O3 (B9 e (Sl 33 pole KIS i jgel Azwgs g ilelllas 35w doliliad

CCBY-NC 4.0


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

Oy 3 S o duo> VYYY B

21. Tsetsenis T, Broussard JI, Dani JA. Dopaminergic regulation of hippocampal plasticity, learning, and
memory. Front behav neurosci. 2023; 16: 1092420.

22. Duszkiewicz AJ, McNamara CG, Takeuchi T, Genzel L. Novelty and dopaminergic modulation of memory
persistence: a tale of two systems. TINS. 2019; 42(2): 102-14.

23. Bunzeck N, Doeller CF, Dolan RJ, Duzel E. Contextual interaction between novelty and reward processing
within the mesolimbic system. Hum Brain Mapp. 2012; 33(6): 1309-24.

24. Gruber MJ, Gelman BD, Ranganath C. States of curiosity modulate hippocampus-dependent learning via the
dopaminergic circuit. Neuron. 2014; 84(2): 486-96.

25. Bunzeck N, Doeller CF, Dolan RJ, Duzel E. Contextual interaction between novelty and reward processing
within the mesolimbic system. Hum Brain Mapp. 2012; 33(6): 1309-24.

26. Gruber MJ, Ranganath C. How curiosity enhances hippocampus-dependent memory: The prediction,
appraisal, curiosity, and exploration (PACE) framework. TiCS. 2019; 23(12): 1014-25.

27. Fang H, Fang C, Che Y, Peng X, Zhang X, Lin D. Reward Feedback Mechanism in Virtual Reality Serious
Games in Interventions for Children With Attention Deficits: Pre-and Posttest Experimental Control Group Study.
JSG. 2025; 13(1): e67338.

28. Krishnamurthy K, Selvaraj N, Gupta P, Cyriac B, Dhurairaj P, Abdullah A, et al. Benefits of gamification
in medical education. Clinical Anatomy. 2022; 35(6): 795-807.

29. Briffa M, Jaftha N, Loreto G, Pinto FC, Chircop T, Hill C. Improved students’ performance within gamified
learning environment: A meta-analysis study. Int J Educ Res. 2020; 8(1): 223-44.

30. Baker A, Weisgrau J, Brister Philyaw K. Feedback Loops: Mapping Transformative Interactions in
Education Innovation. Digital Promise. 2022.

VPoF 5l cogu 0 ylo cppoamnnd 059 339 (B9 e (Sl 3y pole KIS b jgel Azwgi g olelliae 35 po doliliad

CCBY-NC 4.0


http://dx.doi.org/10.18502/jmed.v20i3.20640
https://jmed.ssu.ac.ir/article-1-1602-fa.html

[ Downloaded from jmed.ssu.ac.ir on 2026-06-22 ]

[ DOI: 10.18502/jmed.v20i3.20640 ]

1YY w2 S o (559 0 S 1alidl> cods B Sl

From Reward to Memory Consolidation: A Systematic Review of Dopaminergic
Mechanisms in Educational Gamification

Mirhosseini H (PhD)*, Mokhtarezadeh MM (Medical Student)?, Zamani N (Msc Student)®, Yazdaninejad
H (Msc)**

Associate Professor, Department of psychiatry, Research center of addiction and behavioral sciences, Non-
communicable Diseases Research Institute, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

? Medical Student, Student Research Committee, School of Medicine, Shahid Sadoughi University of Medical Sciences,
Yazd, Iran.

® MSc student in medical surgical nursing, Student Research Committee, Nursing and Midwifery school, Kashan
University of Medical Sciences, Kashan, Iran.

“Department of Operating Room and Anesthesiology, School of Allied Medical Sciences, Shahid Sadoughi University of
Medical Sciences, Yazd, Iran.

Received: 19 May 2025 Revised: 22 Jul 2025 Accepted: 06 Sep 2025

Abstract

Introduction: Gamification has emerged as a novel strategy to enhance motivation and effectiveness in medical
education. However, the neuroscientific underpinnings that explain its efficacy remain largely unexplored. This
Systematic review aims to elucidate the dopaminergic mechanisms involved in gamified learning and their link to
memory consolidation.

Method: For this narrative review, databases including PubMed, Scopus, Web of Science, SID, Irandoc, and Magiran
were searched for articles published between 2010 and 2025. Keywords such as "dopamine,” "gamification,” "memory
consolidation,” and "Reward Prediction Error" were used. Selected articles underwent screening and were then
qualitatively synthesized and analyzed.

Results: Findings indicate that the dopaminergic Reward Prediction Error signal drives learning. Dopamine release
in response to unexpected rewards enhances memory consolidation by activating the hippocampal-ventral tegmental
area (VTA) loop. Gamification elements leverage the brain’s reward system to reinforce learning behavior by
engineering these positive RPE signals.

Conclusion: It is concluded that gamification is not merely a tool for increasing engagement but rather a cognitive
intervention that directly affects learning and memory by utilizing neural reward mechanisms. Medical education
designers should move beyond superficial approaches and focus on neuroscientific principles—particularly the creation
of uncertainty and surprise in reward delivery—to optimize learning processes.

Keywords: Gamification, Dopamine, Memory Consolidation, Reward Prediction Error, Medical Education
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