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AND ("education"[MeSH Terms] OR "education"[Title/Abstract]) AND
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Scopus
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Web of Science

TS=("stealthy assessment" OR "stealth assessment™) AND TS=("education") AND
TS=("formative assessment" OR "formative evaluation" OR "formative feedback")
AND TS=("game based learning" OR "game-based learning" OR "gamification")

@i ol o S eals GBL o bl s eeSel
il & by sty § ewd ol guyp 4 Jeals

VFF lee Jgl 0 ylous cppoinmns 0590

CCBY-NC4.0

Lasily
alo (Ll b w0 )5 adllas o)l allas YO coled o
Soer ln 1y g3aite slacs B Wil oo Gl (Sl &S

(o230 0

33 (B0 s (S 3y pale olKiSIS hjgel Arwei g lellan 35w dolidiad


http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

SIS poses g Sloj 4oz VVYAB

Gload (g3l gazds 9,555L «g3k Jsb yo 518 Sloraas
S At 50 6 pS18 STl lyie 4 ams aill sl 4,
) 525 95555k ol 4 Wil go (3L S oo oLl ol (5 5lan
REXH

S yze i s 30,8 oLzl X gl e o Lo
el 4 eyl Ll 2,5 ool 1, Z 53 Y e Lads a5
TS ol |y 23 eSS (re g 9535 Azl W Dle
YY)

FELb et SO,k (2L, Y

3 1y ol ol plei sl edgene slagses] S
SE) GFlps bl 97 GFedzn ol b
Sy aes Jide 36l (evg i S o IS (golizl
i JB g (e (6513, slagasls 05V (sl
5o le 5,8, sloasls 00,8 ay a8

Kz 51,8 4 Slads slass golil Sy bl gl e
Sl Gl b S o0 oy o8 2B IS ) 4
S S el Sl Sl slaosls 4y

(295 Al o ;0 5 jlie Dlads Koo )Y (g 0
L sodpd & S (e b Ll Lo b 50 ol 0o )
DMl S b agzlse pln

S slas o ] SKisSr

IS e Gl slr el gasls e
i )8, loasls Wb (gSli g ol
Ol o wedlil & b3l slp (b Glore 405 Gy
5 oles b ololis (oMbl oo Ulg asle ola asls
285k o ) selel b))

S 4 bae slecols x5)ld, glaesls (g5laaze
ol isd pslaez polae ssb a4 b @il o olRSTE
3k ok )3 518 a5 ail Sleread Jold wlgi oo Lol
Bloo Jo 0975 9 018 (LS50 plo b aS (SMelad 025 o0

Sydise 99y Wl L oS

VFoF lee Jgl o ylouds cpomnn 0590

CCBY-NC 4.0

3975k @l Gl olery b)) bl (e 51 S
e (B0 ,Sh g, WS 1 el () L518 4 oad gl el
so5os IS8 a5 o303l bl 5l e 1y 9,555k Ysens oS
d)l.';é) L_SLQOQ‘J u.uL..u‘ » Ja‘ysa ULGK"" kf‘b))l u.\.}.(b\)sa 45|)|
2 s ol 5 nl b olfimes 5 aiaban 53,555k 5,9
Taled b i 53 lsline 5 (558 3,955b aidye sline
colio 3,550 bl s Lol b syl oST a5 el
3975k &g onl aiBle Bl Seee 3k B b rals
lolis 1) 0g5 Sllzdl b wiS a8 513 4 il o
A5 ol L 1S5 Sl ea] o 50,8
ol (g ilw padl 0,95 3 Al SGe8s
Ul g apw b odins 5 ogd b olulis e
5 g8 bl 0‘9‘:&5" (b 5l eads 6)51&"’.' sloosls
Sie olsie 4 0,8 glolis |, o ShE Ged
Sl S o glen K mdi o 6,53
Sl sl ylonr 0T 9550 0 1y (ool 05555k Ulgise
ols
2056098 Dyge d il 9,555k i )58 0955k il e
3 658 S e Glae a4 el &) sl o
Sle &l gl a1, sl 5,95 5L
g abb dibbla Wb o, 5b by 0,50 «il)l e
ST B9t 093 o Shes el g 9,5 SEa ) 5158
W8S grdgs a5 CwlgS 2518l g oe (Sl (lsie &
P @bz ar gl a5 ) ol peal S 12
) Sopn S 8 2518 Gl ileand 3k o0
Oleys g awd asis |) s ol jlem Wb 9 w5 o0 3k

4 baye ooy gslaez b Wlgs oo ey by, oS

* Cognitive Load Theory

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


http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

Byiva

&)L P g SOl yo plesy (2

OlrS 8 4 wlgh oo oo 0,555k a0 9551 il f e
i doldl 5g5 i 4 U ae 0.5l

S8 el o (oogill 3550 50 (SBigal 3L o 0
Sl e E cenlie Gl o 1) o calise Slakd b
2 sl e 2518 Bl g sletel Sl L Wl e Gleiy
1) ol 05l s co 41,8 095 la jo Sy 4y AT (glaskad
AN s ol

Slosiel b g yuizo glaools &yl .F

o1y golesel LB g ome slrosls Wiy oo ley b))
Losls o ciw o obj,l Ho s &Il )1,.51,8 o Slee 5,90
OSae 5 g 5 pslenz Al Sloy hie S 53 Ygens
s &l oley Job jo 1518 0 Slee 5l 2By yga Conl
2 palae jsb |y beools wilgs oo Olery (2Ll (blie o
el S dll a Wlgie o5 WS psleer oloy b
S S 13 iy 5

Dlosel bl g yuizo grodls iyl ( KigSs

Laools (5 y5lanzr sl i)l pime slogsby, 5l ookl @
5 ool ) petao slo s, Sl o

polae job s aub leosls tpglae yob s lassls (s 5laes o
g yslanz oloy Jsb o s

Gl sloisy 3 ool b baosls o 5 a5 o
g 4555 el )bl la g, 5l eoliiwl L b lacols

Alizee J>lpe Wb 2513 (2 Gileand 5k S0 o
Sleez b Wlsiee ol byl wes el 1) (Sl
SIS el jo 1518 e pu g S804 bgrpe slaosls
&l ol o, Slos 5,50 ;0 1) (g rools ( o> >l ye
(V) s

VFF lee Jgl 0 ylous cppoinmns 0590

CCBY-NC4.0

AW L;)jjéo? lrosls 15,8, sleools do g ayjie
@ dgd Jlod 5 520 caslio slaghg, 5l eslaiul b wly
s e lgime Lo slagts) Sl plgiee (Jbe plgre
2,5 solatwl 55b Job o 1,818 Yasul egou

2l bl 523158 (S5 o S giluand 5k S )0
Ol i)l S oleys ) lilen B oS 6 Ken LS5k
).JL...» Ls )..fljs u}LAL’U 4 .onj.a GLEOO‘J 6)516"'} L: AJ‘BJ‘SA
PP S R NNt PN AT )
Uly ooy jo 1518 o8 i ol Wl oo g5b (Jlie
b o)len gl bl 5 ol Sl a4 ols (465 50
V) oS Syl oSGl b

Jolai g 03551 ]380 .Y

2 Az sk 4 ob)l plesl b wilgi e Gl (23]
ool jo s mlial 1) 813 el 5 0550 (550
Y2 Y | ES UL S CEL S UWE U 1 R U o Jt- R S0
Gl S 518 les Sbs,l 5o blie o gl Lyl
a5 Wiws ol obl b o &S Wglkl as g S
2 mizmen s iblS 1) Ll el g Olhsl Wl e
5 05l Gl coge 3Ly 2bjyl pleal GBL «lo
SR IEENER I NN RS S
WS 4,2 1) e b e bl g o) bdesg>

ol 3 05051 il 31 SigSr

5 Sz b bl oo eaSe S 5 Slize
BT IR Q—‘ f’l’”‘)‘ Q|f5‘)5b..\.wl.: o..\.us‘o)f).m

b sk o oad wll sl e ol sl il e
S slo il assl 15 O las 5 i el el
k> sl 5 wshes ST (Shogm o el Gl

g oo Ll ol el Csew

33 (B0 s (S 3y pale olKiSIS hjgel Arwei g lellan 35w dolidiad


http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

SIS poses g Sloj dezs V)V - B

GBL ;o ol 2bs,y)l solS slacs,d Y oo

paito gy Lol Cuoys

Y.Y Syl e s ;b gileans 55k
Tsaze [, Z 5 Y o3dle» ol oles X (s les
€S (o)

ool a2y g dedan 0,95 5L &l
sl )b als) 69,8 5,L8; slaesls

odB il saFd 35955k

(Broe 5,50k sl

A 50 Sl u‘,».c d)ﬁfo)“dj‘ u>5"‘“)" o 3

G Slp 658 sl et lo gl Al
5 (a3 o, Slads Se) (golin! Sis
ol o &8 Jlie 3l M) oo IS

Ll e sl lee 2U5)!

(295

VOV ST G bl s eeailel il (5L

Sl G 3k al s o 2bj,l el
g olhsl als <<« jlah >
9 6)L..>m.>9:> wLm:-‘ 9 L_‘;“b o,j;‘ g_,u}.m

Jlsd 8 Lis 5 03551 a3l

AN | gl e 0 8o g )b s > (giluoand
SOl 0aig iy b5l sl s Lol Jlos
>l

9 g_n.C-J.w) L.S)L J}'a BN ools Ms.u w
Ryal << (A0 50 0 (6 S preal 80

g jixe laools wdgs
olezel 8

o..»/..fol.‘ ;»S;...w.o )l cdal.’>

Qg C)Lo‘ ools ‘r°5}J Sygo 50 g Ogi oolaul Wosls b;bb
QY

olasMe Gl byl 5 eolatwl (S Gllasde Y
Syglaes 5l Wb GBX,Sl 008 olped a4 ) Lol SIS
Lias 51 b copimman 0iilb o1 Ll 5l soliiul ogou g laools
ST cols, o518 5l Wb shie cpl Glp 0gd Jol>
OVY) wigds Cy pos

oSen Oy ) b GBL axug 5 (b igylo g 4y 30.F
slais; 0 jaass @ Lo sl poley 9 aue ol
Wlgee i)l 5 Sdn il il b asile ki
3 olese ioley g anie malS ol ams 8l ) beas e
L 6,5 31 g 0,5 oolatul ogzg0 o ks o Lol
() S5 000 ilises ylaasis

VFoF lee Jgl o ylouds cpomnn 0590

CCBY-NC 4.0

GBL s gledy sy sl

ol GBL o les bl & Sl bl LS 5o
sy75 il £5 ol il 5 b o i e il
109 axo5 sl 4 b as sl

285 sl ey ) b il B30 >
aS 09 b Glaigs a4 Wl o)l .l oYL aasd
sl (2ils 8,590 4o |y golezel LB g pime ledllol wilgy
slasls Wl nlaly 05 gpslaer (BWRSSL L,
Goslae slahs, 5 dgd hyyai 30 g ol ysb 4 b))
ol basls ol aulen a5 Wel (b sl 4 koosls
() 0S5 ,505ll Sge ok

bl g lael 5l liedl idesls SLL g LaellY
e Gl S5 oleky bl Besb 5l ead 5yslaez slaesls
50 g J,ol> ‘_)Lu.a.]a‘ C—’LJ oo s )‘ by Sgl oslazuwl
5 kel (g sl celie el slagig, 5l bwl) (o

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


http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

SARRA

&)L P g SOl yo plesy (2

Ol i) silwesly g (b Slla>de g o il o Jgox

&b Sl olpsdioy pAISD Ty ol
) Sl b lgioe Jolod 5 (il (b, 5l osliul Siloslibes 5 mly <o 4 s slooasls 3ds ()b
2 bzl g et Sl sland ) le (o S8y 5 )l (2l (6l 5,18, slolre bl
GolS o ozl BLRYR Y

1 csbele Julos) (s el slo oo 3l (6 250 e
izl (s lws sl 5 (oga3lslm oges

ools (g3LwSL 6)9](:"4’

6L€boé|o s.:l.u 9 Cowo )‘| Ql.:...:.o.lo|

5 S 50 S g shS) 00is sl aen

osls oLL 4 ,Luel

(b ool pouss

A Data ) ools oS> gzl (595
5 48T cols, 351 ol (Governance
OBa,S el 4 Blas Sl ekl

ooty 3l ool § cud 0gou jo cudlads
Sl ye Laa g o)l l5 alalET eols,

B sl

Sl

Y 5 borte oyl g ool (slap itk 5l oolizul
Glp Caro g LolBasls o (5, Ko sl

laasy 3 zals 5 alie STl

3k Fhb sbgaass 4 ks
g aije Bl << osls pole g (imly)

drwg b g 43R

drwgd 4> Al Y5

3 oo S SCES el (YT, A0 ) el oais
slodosdlygiws sl @ly ey, 5 (Sl 55T,
Lol (55970 sl Banaily SLL 5 (i ) Liel
Sl (S G 0550 )8, laasll e
s LSTM oo 42,51 ol oS b il
S sl gl (i OBl o prienin Gla s
Slosysl @il e L s cedls ool
e 60l clayaie oy 33lg3 95 (YFNY - YVYE)
D g0 00l ol s Olylas g eReal slaciils o4
Sby, b ogilwosky al>pe Gl S9bee Sliiny
OB 3 Sl bl Jlow b (s Sl glassbe sl
Nigd (g lwdiinns 5 (Al 5,18, slaaxll
SFLS b A Capae b S gk oLk
» sy s,k 5l eolatnl ol anils B Sel
5 exSene 3 (VYY) Adaptive Hypermedia sl
Silshs e s wlas sl SN sla sl
algsl o3led b I L 35Sl el ) il
S, 65,8 nl 2 09l (YA WS (5 5l

VFF lee Jgl 0 ylous cppoinmns 0590

CCBY-NC4.0

2 Ol 2l a5 s e (LS (5550 aslllas ul s
Sl e sl @2V deily el sladae
Glhe ojls BTl b oS i 5 endatiogs
aile )b, clhosls Sy @slaer sl Sl
S e Slgioe ) o e 9 STy (loj daSLS
T e SN BRTNCIB TS BT SVREOC AT
5 Seridg> e Jool b mls cpl (VY F) waly ol 25158
g pleol was o plis 5 el Liul e «AC)L.’.)-?» potie
Slils o oyl walp ame Wigioo 3k o ol
Ol o 95,5 5 035 (reli | GBS0k gy (ol
OFND) 35k g |,
Sl b ogoanie Sldlae (mgly, b
5 (TA) oot (omae sloaSls aile Gros (5 S0k sloJos
ol bl sbalnl (eslael po (e () LSTM’
sl Loslall, sl mbs g3l aslasl
s Lol a5 byl Jele Ll 5 o jlaitial

> Flow
® long short-term memory

33 (B0 s (S 3y pale olKiSIS hjgel Arwei g lellan 35w dolidiad



http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

I3 G183 0ue> g Sloj 4oz VVFYE

5 oeBiBogs g Aty K sew g Syl
leige Lo |y Gjgel il (5l pases

bl aex Sl o gl (Jl ol L
S N R OO Wlbais (el 5L, sla el
@Bludgaze (gilwosly loanye o (IS Jluw (S
whg a Wloo S olul 0,09, (nl Slles axwgi (59, Gl
5 ol laaely anej 8 @28 5 b Slalllas
3,08 9929 (lizeen (i slatorin b anlic

il 5l ol g deee Golope e Sux bl nl
93,5 g0 Sy (S5 Ghisel 5o Ole

olsy Wled p e 2L sl (b °
055 plil (6 S0l slaay Jlai g

g i Syze a4 bl g (iesliel wnls e
08,5 Jlio e

BT sl alex 5l WS sla,gsle e
19d Coley Ga sk 4 pogad m > Lad> g (NS0l

Sllllhe Cows 4 ST sloiagh wolys ;0 9 @
sor 3 sk sl Jelo glaglin 5 ol alejl,l0
by b S gaiie glacimaz g by )0 Lio )]

5 hisel lplid pealae plesl Loglsy b))
Js75 bl A5 5l (S olse @ lsioe el
AT 4y bypto wgd (Byme oany] amd o (S el
9 Copde (G (225 delpd g (BT il ol

OB S g o5 Lo

g et i, G a5 ol il o
alio

ool 5 ol gl anllle ok ol Sy 2

5 Vg & sl ooyl s ol b ele
G'LJ&" bLs |

VFoF lee Jgl o ylouds cpomnn 0590

CCBY-NC 4.0

b ol ol dogtlly by oo 6l (oitle 500
gh Lad (6)lgd 9 O)lees gl lee Jol o )lgen

O sl )le G en Al wlp a0
Pzl g el psle laasie (il plalb degiagls,
S gleacacs pals (YY) conl sonas 50l (S
e 5 allalsl cols) e (o)) anlp coslas Lls
SlreS> oozl (g pilis daosls cogad o >
50 oml-anie oLl smen (VAN ) Caslal 5l ools
Qb (6 S el Wl oo (Bi50l b (kS (s5luosly
(YA) A5 g |

Sllllae g a4 b wanl slogiegy g8
onb S (Bolas slagyb g YU diged o2 b 35 poix
Gl @l el b oS oS Ggasl el b
Syd ol Jiw laghy, b gee slamlie 5wl
slpl g o sbeojedls axwgy (R NAYA)
595 5 0 ySol arkiiogs el ol s 428,
Gei s 5 90300 Gl 1) (S59el slodls 1o Bres
(FYYV) o3lo oo Hlgen |, 059> (pl o

Shoaiee; Wlgi oo il slasil o ol b))
5 ohezm bOke rSolwl (Sl silepatd
ey ol 3L B il e sl Bl 5SS Casis
Silosylilinl (88 (mimply; sba)lae g el
Sllasde cole; (gl Glag s arwy o el

s & S s (65 ooz Slalllas b 5 S

S5 domys
2O sl g g 8,509, SO lee 4 ki (2L
0,955L Al b Wil o o5k st 50l slalae
ol ass olml Sy Soigel 50 epSel cuas el
aile slodszn laadlie iomn oIl (osm 5050,
oald 1 elain] ebs 5 05l i5lis i glacs lpo

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


http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

Byysy i $3b p e 0L 5o Bley (b3

&3l g o)

S wlasde Sl sl xilie o)l A3 yls oo pdlel o g

ol g celos S cole, BB Jgol ples pEai s
by Jb coles Sbojle e o ) addlas )

w‘ oo)S.;
References

1. Shute VJ. Stealth assessment in computer-based games to support learning. Computer games and instruction.
2011; 55(2): 503-24.

2. Sabourin JL. Stealth assessment of self-regulated learning in game-based learning environments. North
Carolina State University; 2013.

3. Min W, Frankosky MH, Mott BW, Rowe JP, Wiebe E, Boyer KE, Lester JC. DeepStealth: Leveraging deep
learning models for stealth assessment in game-based learning environments. In Artificial Intelligence in
Education: 17th Int Conference, AIED 2015, Madrid, Spain, June 22-26, 2015. Proceedings 17 2015 (pp.
277-286). Springer Int Publishing.

4. Akram B, Min W, Wiebe E, Mott B, Boyer KE, Lester J. Improving stealth assessment in game-based
learning with LSTM-based analytics. In Int Conference on Educational Data Mining 2018 Jul.

5. Pool J. Stealth assessment and computer game learning: could this benefit the children of tomorrow? (Doctoral
dissertation, Anglia Ruskin Research Online (ARRO)).

6. Srinivasa KG, Kurni M, Saritha K. Stealth Assessment. In Learning, Teaching, and Assessment Methods for
Contemporary Learners: Pedagogy for the Digital Generation. 2022; 263-281. Singapore: Springer Nature
Singapore.

7. Ren X. Stealth assessment embedded in Game-Based Learning to measure soft skills: A critical review. Game-
based assessment revisited. 2019; 67-83.

8. Min W, Frankosky MH, Mott BW, Rowe JP, Smith A, Wiebe E, Boyer KE, Lester JC. DeepStealth: Game-
based learning stealth assessment with deep neural networks. IEEE Transactions on Learning Technologies. 2019;
13(2): 312-25.

9. Lu W, Griffin J, Sadler TD, Laffey J, Goggins SP. Game-Based Learning Prediction Model Construction:
Toward Validated Stealth Assessment Implementation. J of Learning Analytics. 2025; 12(1): 293-321.

10. Rajendran D, Prasanna S. Stealth assessment strategy in distributed systems using optimal deep learning with
game-based learning. The J of Supercomputing. 2022; 78(6): 8285-301.

11. Rahimi S, Shute VJ. Stealth assessment: a theoretically grounded and psychometrically sound method to
assess, support, and investigate learning in technology-rich environments. Educational technology research and
development. 2024; 72(5): 2417.

12. Brusilovsky P. Adaptive hypermedia. User Modeling and User-Adapted Interaction. 2001; 11(1-2): 87-110.
13. de-Juan-Ripoll C, Soler Dominguez JL, Chicchi Giglioli 1A, Contero M, Alcafiiz M. Virtual serious games
for neuro-rehabilitation: A review of features and needs. J Med Syst. 2020; 44(8): 144.

14. Deci EL, Ryan RM. Self-determination theory in health care and its relations to motivational interviewing: A
few comments. Int J Behav Nutr Phys Act. 2012; 9: 24.

15. Csikszentmihalyi M. Flow: The psychology of optimal experience. New York: Harper & Row; 1990.

16. DeRosier ME, CraigAshley B, Sanchez RP. Enhancing academic achievement in children with social and
behavioral problems. In: Taras H, Potts-Datema W, editors. School Health: Policy and Practice. New York:
Springer; 2012; 235-48.

17. Almond R, Tingir S, Lu X, Sun C, Rahimi S. A comparison of stealth assessment and traditional assessment
in a digital reading environment. Computers in Human Behavior. 2017; 76:72-78.

18. Antoniou PE, Siountas A, Zilidou VI, Bamidis PD. Serious games as a tool for the management of mental
health, stress and anxiety. Stud Health Technol Inform. 2017; 237: 60-67.

VP F 5l Jal oylouds cpsimas 0598 33 (B0 s (S 3y pale olKiSIS hjgel Arwei g lellan 35w dolidiad

CCBY-NC4.0


http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

I3 G183 0ue> g Sloj 4oz VVFFE

19. Bainbridge K, Shute VJ, Rahimi S, Liu X, Slater S, Baker RS, D’Mello S. Using stealth assessments to
predict and improve learners’ problem-solving skills with game-based learning. Computers in Human Behavior.
2022; 132: 107252.

20. DiCerbo KE. Game-based assessment of persistence. Educ Psychol. 2014; 49(4): 243-56.

21. DiCerbo KE, Shute V, Kim YJ. Assessment through digital games. In: Zumbo BD, Hubley AM, editors.
Understanding and Investigating Response Processes in Validation Research. Cham: Springer; 2016; 103-
1109.

22. Glaveanu VP, Hanchett Hanson M, Baer J, Barbot B, Clapp E, Hennessey B, et al. Advancing Creativity
Theory and Research: A Socio-cultural Manifesto. J Creative Behav. 2019; 53(3): 251-255.

23. NEVES-PEREIRA, Mbnica Souza. Creativity, Culture, and Education. The Oxford Handbook of
Creativity and Education, 2025, 379.

24. DiCerbo KE, Xu Y, Levy R, Lai E, Holland L. Automated scoring in game based assessment of persistence. J
Comput Assist Learn. 2017; 33(3): 263-277.

25. Al-Smadi M, Capuano N, Guetl C. Decoupling assessment and serious games to support guided exploratory
learning in smart education. J of Ambient Intelligence and Humanized Computing. 2018; 9: 497-511.

26. Shute VJ and Rahimi S. Stealth assessment of creativity in a physics video game. Computers in Human
Behavior. 2021; 116: 106647.

27. Dorans NJ. Contributions to the quantitative assessment of item, test, and score fairness. Advancing human
assessment: The methodological, psychological and policy contributions of ETS. 2017: 201-30.

28. Zhu S, Guo Q, Yang HH. Digital Game-Based Assessment on Student Evaluation: A Systematic Review. Int
Conference on Blended Learning, Springer. 2022; 85-96.

29. Cham.Su F, Zou D. A Systematic Review of Game-Based Assessment in Education in the Past Decade.
Knowledge Management & E-Learning. 2024; 16(3): 451-76.

30. Shute V, Ventura M. Stealth assessment: Measuring and supporting learning in video games. The mit press;
2013.

VFoF lee Jgl o ylouds cpomnn 0590 O3 (B9 e (Sl 33 pole KIS i jgel Azwgs g ilelllae 35w doliliad

CCBY-NC 4.0


http://dx.doi.org/10.18502/jmed.v20i1.18988
https://jmed.ssu.ac.ir/article-1-1559-en.html

[ Downloaded from jmed.ssu.ac.ir on 2026-05-31 ]

[ DOI: 10.18502/jmed.v20i1.18988 ]

EVifFo i $3b p e 0L 5o Bley (b3

Stealthy Assessment in Game-Based Learning: A Narrative Review Study
Zamani N (MSc Student)*, Yazdaninejad H(MSc)***

1 MSc Nursing Student, school of Nursing and Midwifery, Kashan University of Medical Sciences, Kashan, Iran

2 Instructor, Department of Operating Room and Anesthesiology, School of Paramedical Sciences, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran

® Instructor, Educational Development Center, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Received: 12 May 2025 Revised: 10 June 2025 Accepted: 15 June 2025

Abstract

Introduction: Game-based learning (GBL) has great potential as an engaging learning method in medical education.
Stealthy assessment, seamlessly integrated into the game, can provide valuable information about learners’ performance
without causing the anxiety caused by traditional tests. The aim of this study is to determine the applications, benefits,
and challenges of Stealthy assessment in GBL in medical education.

Methods: The presented narrative review was conducted by systematically searching PubMed, Scopus, Web of
Science, ERIC, Maglran, IranDoc, and SID databases between 2010 and 2025. The keywords used in the search
included “Stealthy assessment”, "education”, "formative assessment,” and "game-based learning”. Screening, data
extraction, and content analysis were performed independently by two researchers based on the inclusion criteria.

Results: Ultimately, 25 studies were reviewed. Findings indicate that Stealthy assessment can provide personalized
feedback, assessment of non-cognitive skills, increase in motivation, and valid data exhibition in game-based learning.
Findings also indicate that Stealthy assessment faces challenges in the areas of accurate assessment design, data validity

and reliability, ethical considerations, and cost and time.

Conclusion: Stealthy assessment in GBL environments can evolve the way we assess and learn, providing new
opportunities for personalized feedback, measuring complex skills, and promoting self-regulation. But its practical
success requires careful validation, consideration of ethical dimensions, and the development of longitudinal and
comparative studies.

Keywords: stealthy assessment, game-based learning, education, formative assessment
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