
 

 

Ga

Me

U

 

Receive

doi:10.5

 

Abstra

The inc
applicat
the focu

amifica

edical C

Departm

University C

PhD stu

Profes

Profes

ed: Dec. 10,

5296/jse.v1

ct 

creasing nu
tion of such
us of increa

ation in 

Curricu

Denis G

Profe

ment of Med

Profe

Center for th

udent at the 

The Fed

Virg

ssor of the P

The Fed

ssor of the P

The Fed

, 2023     

4i2.21652 

umber of st
h resources 
asing attenti

the Te

ulum: A

Guilherme G

essor of the

dicine, Univ

E-mail: den

P

essor of the

Depart

he Develop

Rena

Postgradua

deral Univer

gínia Cláudi

Postgraduate

deral Univer

Delan

Postgraduate

deral Univer

Accepted:

  URL: htt

tudies on t
by professo
ion since th

1 

aching 

Applicat

Game 

Guedert(cor

e Morphofun

versity Cent

nisguedert@

Paola de Lim

e Morphofun

tment of M

pment of Alt

ata Souza e 

ate Program

rsity of Cea

ia Carneiro 

e Program i

rsity of Cea

ne Viana Go

e Program i

rsity of Cea

 March 9, 2

tps://doi.org

the use of 
ors in the fie
he beginnin

of Em

tion and

rresponding

nctional sce

ter of Brusq

@gmail.com

ma 

nctional sce

edicine 

to Vale do I

Silva 

m in Morpho

ará, Fortalez

Girão Carm

n Morphofu

ará, Fortalez

ondim 

n Morphofu

ará, Fortalez

2024    Pu

g/10.5296/js

active met
eld of morp

ng of the las

Journal of 

bryolog

d Evalu

g author) 

enario 

que, Brusqu

m 

enario 

tajaí, Rio do

functional S

za, Brazil 

mona 

unctional Sc

za, Brazil 

unctional Sc

za, Brazil 

ublished: M

se.v14i2.21

thodologies 
hology. Gam
st decade, it

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

gy for t

uation o

ue, Brazil 

o Sul, Brazi

Sciences 

ciences 

ciences 

May 1, 2024 

652 

has promo
mification h
ts central id

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

the 

of a 

il 

oted the 
has been 
dea is to 



 

 

take ad
work so
effectiv
limitatio
class w
include
content 
week of
students
collecti
softwar
Immers
factoria
used. 

Keywo

 

dvantage of 
ought to ve

veness of a 
ons of the s
as held with
d 215 stude
addressed 

f embryonic
s were invi
on, explora

re. It was 
sion1, Chal
al load. The

rds: embry

the motiva
erify the re
board game
scale used w
h medical s
ents, of leg
during the 

c developm
ited to answ
atory factor 

observed 
lenge2, Sk

e results sug

yology, activ

ational poten
liability of 
e as an acti
were also st
tudents from
al age, enro
interventio

ment, address
wer a quest
analysis w
that the a
ill1, Social
ggest that g

ve methodol

 

2 

ntial of gam
an evaluat

ive tool for
tudied. To a
m a Brazilia
olled in the
on referred 
sed through
tionnaire to

was perform
assertions R
l Interaction
gamification

logy, gamif

mes for the
tion scale fo
r teaching e
achieve this
an higher ed
 first to eig
to the perio

h a board ga
o evaluate e

med using th
Relevance3,
n3 and Fun
n can bring 

fication; gam

Journal of 

classroom 
for educatio
embryology
s objective, 
ducation ins

ghth phases 
od from the
ame. At the 
educational 
he IBM SPS
, Confiden
n5R had th
important b

me review te

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

environme
onal games 
y. The poten
, an active p
stitution. Th
of the cou

e first to th
 end of the 
 games. Af
SS® Statist

nce4, Satisf
he most sig
benefits wh

emplate 

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

ent. This 
and the 

ntial and 
practical 
he study 
rse. The 
e eighth 
activity, 

fter data 
tics 22.0 
faction3, 
gnificant 
hen well 



 

 

1. Intro

The tea
morpho
develop
involve
underst

Howeve
already 
biology
fertiliza

Unlike 
possibil
knowle
Current
learning
varies a
gamific

This is 
increasi
et al., 2
2017; R

Educati
have to 
2003). 

Given t
tool for
games. 

This stu
of gene
the 8th p
Santa C
Commi

317 stu
were inv
conside
particip
Free an

To carry

oduction  

aching of e
ology, speci
pment (Mar
ed in forma
and (Guo et

er, a solid f
is, and in

y, partly as a
ation (Cyran

the traditio
lity of app
dge involv
tly, we find 
g, project-b
according to
cation (Burl

what appe
ingly used b
2015; Munta
Rutledge et a

ional games
elaborate th

the above, t
r teaching e

udy present
eral classific
phase of the

Catarina, B
ittee under o

dents regula
vited to part

ering a min
pated in this
nd Informed 

y out this stu

embryology
ifically rela
cuzzo, 2019

ations and m
t al., 2021).

foundation 
ncreasingly 
a result of ad
noski, 2018

onal curricu
proaching in
ved in mor

several act
based learnin
o its purpose
eson and O

ears in the 
by educators
asir et al., 2
al., 2018). 

s act as pro
heir strategi

this research
embryology,

s itself as a
cation of res
e Medicine 
razil. All s
opinion num

arly enrolle
ticipate. Th

nimum of 1
s study, of l

d Consent Fo

udy, a board

y as a disci
ated to the 
9). The even
malformatio
 

in embryolo
becomes, o

dvances in t
; Guo et al.,

ulum, in th
n an integr
rphofunctio
ive method
ng, flipped 
e, such as st
limpo, 2016

use of gam
s to meet the
2015; McCo

omoters in t
ies in order

h aimed to v
, as well as 

quasi-expe
search. This
course at a 

stages of th
mber 5,310,3

ed in the mo
e Epi Info s
174 particip
legal age, w
orm.  

d game with

3 

ipline of ba
study of e

nts that occu
ons, can oft

ogy is of fu
one of the 
the areas of 
, 2021). 

he curriculu
rative and 

onal science
dologies, suc

classroom 
timulating c
6). 

mes as an a
e learning n
oy, Lewis, 

the develop
r to overcom

verify the e
the reliabil

erimental m
s study was
college in th

he research 
394. (CAAE

orphofunctio
oftware wa
pants for a

who express

h a theme re

asic science
mbryonic c
ur during th
ten be diffi

undamental
most activ
cloning, em

um guided 
collaborativ
es, such a
ch as proble
and gamifi

competitiven

active tool 
needs of toda
and Dalton

pment of co
me the chall

effectivenes
lity of an ev

modality of q
s carried ou
he Alto Vale
were appr

E: 5619402

onal scenari
s used to ac

a 95% conf
sed interest 

eferring to th

Journal of 

es is insert
cells and em
his period, th
cult for beg

importance
ve branches
mbryonic ste

by active m
ve way the

as embryolo
em-based le
ication, for 
ness in a pla

for medica
ay's student

n, 2016; Big

ognitive skil
enges impo

s of a board
valuation sc

quantitative 
ut with stude
e do Itajaí re
roved by th
2.0.0000.56

io of the firs
count for th
fidence inte
in the resea

he embryolo

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

ted in the 
mbryonic a
hat is, the pr
ginning stu

e, as this di
s of develo
em cells and

methodolog
e various a
ogy, is en
earning, team
example, e

ayful way in

al education
ts (Iqbal and
gdeli and K

lls, making
osed on them

d game as a
cale for edu

e approach, 
ents from th
region in the
he Research
676). 

rst semester 
he size of the
erval. 215 
arch by sig

ogical perio

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

areas of 
and fetal 
rocesses 

udents to 

iscipline 
opmental 
d in vitro 

gies, the 
areas of 
visaged. 
m-based 
each one 
n case of 

n, being 
d Ahmed 

Kaufman, 

g players 
m (Gros, 

an active 
ucational 

in terms 
he 1st to 
e state of 
h Ethics 

of 2022 
e sample, 
students 
ning the 

od (1st to 



 

 

8th wee
by rolli
related 
coopera
compet
respond
availabl
commo

This ins
were ex
satisfac
latent). 

For eac
scale (1
because
variable
constru
answere
student 
measure

  After 
Statistic
correlat
unobser

In the s
they ca
phrases
Likert s

2. Meth

This stu
of gene
the 8th p
Santa C
Commi

317 stu
were inv
conside
particip
Free an

ek) was dev
ng dice. Wh
to the them

ative and 
itiveness am

d to the ins
le on the G

on bias. 

strument wa
xtracted in 

ction, imme

h of the ass
1 - Strongly
e their text 
e, namely: 
cts if they w
ed as follow
is not affe

e. 

data collec
cs 22.0 sof
tions of a s
rvable varia

specific case
annot be m
s (Chart 1) 
score. 

hod 

udy present
eral classific
phase of the

Catarina, B
ittee under o

dents regula
vited to part

ering a min
pated in this
nd Informed 

veloped. Th
hen falling 

me, which sh
collaborativ

mong partic
strument to 
Google Form

as based on
order to m

ersion, chal

sertions, stu
y Disagree
structure w
Immersion

were mainta
ws: 1 for 5, 
cted, but hi

ction, explo
ftware. In 
set of obse
ables, called

e of the pre
measured dir

measure th

s itself as a
cation of res
e Medicine 
razil. All s
opinion num

arly enrolle
ticipate. Th

nimum of 1
s study, of l

d Consent Fo

e game mec
into specifi

hould be ans
ve environ
cipants. Aft

assess the 
ms platform

n the work p
measure the
lenge, skill

dents shoul
; 5 - Stron

went in the 
n5, Fun4, F
ained. The r

2 for 4, 3 
is answers 

oratory fact
exploratory

ervable vari
d constructs 

sent researc
rectly, there

he degree of

quasi-expe
search. This
course at a 

stages of th
mber 5,310,3

ed in the mo
e Epi Info s
174 particip
legal age, w
orm.  

4 

chanics inv
fic houses, th
swered by th
nment, in 
ter carrying 

effectivene
m. Question

proposed by
e following
l, social in

ld state their
ngly Agree)

opposite d
Fun5 and 

reversal of t
is kept as s
are adjusted

tor analysis
y factor an
iables could
 (Vieira & R

ch, the para
efore the u
f agreemen

erimental m
s study was
college in th

he research 
394. (CAAE

orphofunctio
oftware wa
pants for a

who express

volved team
he mediator
he team. Th
addition to
out the act

ess of the b
ns were rand

y Savi et.al 
g parameter
teraction, f

r level of ag
). Four asse
direction to 
Fun6 all c

the answers 
such, 4 for 2
d to represe

s was perfo
nalysis, it w
d be expla
Ribas, 2011

ameters are 
use of psyc
nt of the par

modality of q
s carried ou
he Alto Vale
were appr

E: 5619402

onal scenari
s used to ac

a 95% conf
sed interest 

Journal of 

s progressin
r teacher ra
his model so
o commun
tivity, stude
board game
domized to

(2010), fro
rs: attention
fun and kno

greement on
ertions need
the others 

contributed 
occurs by c
2 and 5 for
ent what yo

ormed using
was investi
ined by a 
). 

called laten
hometric sc
rticipants th

quantitative 
ut with stude
e do Itajaí re
roved by th
2.0.0000.56

io of the firs
count for th
fidence inte
in the resea

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

ng across th
affled off a q
ought to stim

nication ski
ents were in
e, previousl

o reduce the

om which as
n, relevanc
owledge (v

n a five-poin
ded to be r
of the sam
negatively

changing th
r 1. In this w
ou really w

g the IBM 
igated whe
smaller num

nt variables 
cales comp
hrough a fiv

e approach, 
ents from th
region in the
he Research
676). 

rst semester 
he size of the
erval. 215 
arch by sig

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

he board 
question 
mulate a 
ills and 
nvited to 
ly made 
e risk of 

ssertions 
ce, trust, 
variables 

nt Likert 
reversed 

me latent 
y to the 
he values 
way, the 
anted to 

SPSS® 
ther the 
mber of 

because 
posed of 
ve-point 

in terms 
he 1st to 
e state of 
h Ethics 

of 2022 
e sample, 
students 
ning the 



 

 

To carry
8th wee
by rolli
related 
coopera
compet
respond
availabl
commo

This ins
were ex
satisfac
latent). 

For eac
scale (1
because
variable
constru
answere
student 
measure

  After 
Statistic
correlat
unobser

In the s
they ca
phrases
Likert s

Chart 1

Const

Atten

y out this stu
ek) was dev
ng dice. Wh
to the them

ative and 
itiveness am

d to the ins
le on the G

on bias. 

strument wa
xtracted in 

ction, imme

h of the ass
1 - Strongly
e their text 
e, namely: 
cts if they w
ed as follow
is not affe

e. 

data collec
cs 22.0 sof
tions of a s
rvable varia

specific case
annot be m
s (Chart 1) 
score. 

. Assertions

ruct A

 
ntion 

A

A

 
 
 

Re

Re

udy, a board
veloped. Th
hen falling 

me, which sh
collaborativ

mong partic
strument to 
Google Form

as based on
order to m

ersion, chal

sertions, stu
y Disagree
structure w
Immersion

were mainta
ws: 1 for 5, 
cted, but hi

ction, explo
ftware. In 
set of obse
ables, called

e of the pre
measured dir

measure th

s and their r

Assertive 

Attention 1 

Attention 2 

elevance 1 

elevance 2 

d game with
e game mec
into specifi

hould be ans
ve environ
cipants. Aft

assess the 
ms platform

n the work p
measure the
lenge, skill

dents shoul
; 5 - Stron

went in the 
n5, Fun4, F
ained. The r

2 for 4, 3 
is answers 

oratory fact
exploratory

ervable vari
d constructs 

sent researc
rectly, there

he degree of

respective c

There wa

It was c

I enjoye

5 

h a theme re
chanics inv

fic houses, th
swered by th
nment, in 
ter carrying 

effectivene
m. Question

proposed by
e following
l, social in

ld state their
ngly Agree)

opposite d
Fun5 and 

reversal of t
is kept as s
are adjusted

tor analysis
y factor an
iables could
 (Vieira & R

ch, the para
efore the u
f agreemen

constructs. 

as somethin

The game

clear to me t
t

ed the game 

eferring to th
volved team
he mediator
he team. Th
addition to
out the act

ess of the b
ns were rand

y Savi et.al 
g parameter
teraction, f

r level of ag
). Four asse
direction to 
Fun6 all c

the answers 
such, 4 for 2
d to represe

s was perfo
nalysis, it w
d be expla
Ribas, 2011

ameters are 
use of psyc
nt of the par

Phra

ng early on 
attent

's interface 

that the cont
things I alre

so much th

Journal of 

he embryolo
s progressin
r teacher ra
his model so
o commun
tivity, stude
board game
domized to

(2010), fro
rs: attention
fun and kno

greement on
ertions need
the others 

contributed 
occurs by c
2 and 5 for
ent what yo

ormed using
was investi
ined by a 
). 

called laten
hometric sc
rticipants th

ase 

in the game
ion. 

design is at

tent of the g
ady knew. 

hat I would l

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

ogical perio
ng across th

affled off a q
ought to stim

nication ski
ents were in
e, previousl

o reduce the

om which as
n, relevanc
owledge (v

n a five-poin
ded to be r
of the sam
negatively

changing th
r 1. In this w
ou really w

g the IBM 
igated whe
smaller num

nt variables 
cales comp
hrough a fiv

e that captur

ttractive. 

game is rela

like to learn

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

od (1st to 
he board 
question 
mulate a 
ills and 
nvited to 
ly made 
e risk of 

ssertions 
ce, trust, 
variables 

nt Likert 
reversed 

me latent 
y to the 
he values 
way, the 
anted to 

SPSS® 
ther the 
mber of 

because 
posed of 
ve-point 

red my 

ated to 

n more 



 

 

Relev

Confid

Satisfa

 
 

Immer

 
 
 
 

Challe

 
 

vance Re

Re

Re

 
 
 

dence 

Co

Co

Co

Co

Co

action Sat

Sat

Sat

Sat

rsion 

Im

Im

Im

Im

Im

Im

enge 

Ch

Ch

Ch

Ch

Ch

elevance 3 

elevance 4 

elevance 5 

onfidence 1 

onfidence 2 

onfidence 3 

onfidence 4 

onfidence 5 

tisfaction 1 

tisfaction 2 

tisfaction 3 

tisfaction 4 

mmersion 1 

mmersion 2 

mmersion 3 

mmersion 4 

mmersion 5 

mmersion 6 

hallenge 1 

hallenge 2 

hallenge 3 

hallenge 4 

hallenge 5 

I could re

The gam

The gam

The ga

I couldn

Comp

I learned a

The com

I los

I felt mo

The

I enj

The

My ski

The ga

The game

6 

abo

Game con

elate the gam

Game c

me was harde

me had so m
identify an

ame's conte

Game a

n't understan

leting the g

a few things

mments and 
feel

I felt goo

I didn't not

st awareness

ore in the ga

I tried hard 

ere were tim

I felt enco

oyed the ga

e game kept

lls graduall

ame offers n

e is suitably

out the conte

ntent is relev

me's content
thought 

content will

er to unders

much inform
nd remembe

ent is abstrac
attention

activities we

nd a good po

game's exerc
accomplis

s from the g
or unexp

feedbacks d
l rewarded f

od when com

tice the time

s of my surr

ame environ

to get good

mes when I w

uraged to le

ame and did

t me motiva

y improved

new challen

y challengin

Journal of 

ent it covers

vant to my i

t to things I
about. 

 be useful to

stand than I 

mation that i
er importan

ct, it was ha
n on it. 

ere very diff

ortion of the

cises brough
shment. 

ame that we
pected. 

during the g
for my effor

mpleting the

e pass while

roundings w

nment than 

d results in t

wanted to qu

earn from th

dn't feel anx

ated to conti

d by overcom

nges at an ap

ng for me, th

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

s. 

interests. 

I've seen, do

o me. 

would have

it was diffic
nt points. 

ard to keep y

fficult. 

e game's ma

ht me a sens

ere either su

game helped
rt. 

e game. 

e playing. 

while playin

in the real w

the game. 

quit the gam

he game. 

xious or bore

inue using i

ming challe

ppropriate p

he tasks are 

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

one, and 

e liked. 

cult to 

your 

aterial. 

se of 

urprising 

d me to 

ng. 

world. 

me. 

ed. 

it. 

enges. 

pace. 

neither 



 

 

 
 
 

Abil

Soc
interac

 
Entertai

Knowl

Source:

In the i
paramet
signific
statistic
must be
was use
The hig
(Hair et
between
analysis

lity 

A

A

A

A

cial 
ction 

S

S

S

inment 
Ent

Ent

Ent

Ent

Ent

Ent

ledge Kn

Kn

: adapted fro

initial stage
ter with wh

cant correla
cal analysis 
e greater tha
ed to test the
gher the val
t al., 2009)
n the measu
s. 

Ability 1 

Ability 2 

Ability 3 

Ability 4 

Soc Int 1 

Soc Int 2 

Soc Int 3 

tertainment 
1 

tertainment 
2 

tertainment 
3 

tertainment 
4 

tertainment 
5 

tertainment 
6 

nowledge 1 

nowledge 2 

om Savi et a

e of the ana
hich they w
ations betw

was perfor
an 0.70 for t
e hypothesi
lue, the gre
. Both the 
urable varia

I felt lik

I felt

The g

I e

When int

After the g

After the

al., 2011. 

alysis, all a
would be as

ween the ite
rmed using
he analysis 
is that there 
eater the co
KMO and 

ables, confir

7 

too

I quickly r

ke I was ma

t like I was 

Game c

game suppor

enjoyed usin

terrupted I w

I wo

Some thin

I was roo

I foun

game I can r

e game I ca

assertions w
ssociated. T
ems to just

g the Kaiser
to be justifi

e is no relati
onfidence an

Bartlett tes
rming that t

o easy nor t

I felt succ

reached the

I felt com

aking progr

collaboratin

collaboratio

rts social in

ng the game

was disappo

ould play thi

ngs in the g

ting for the 

nd the game

remember m
proposed

an better und

were examin
To determin
tify the ex
r-Meyer-Olk
ied. Subseq
ionship betw
nd the relat
sts indicated
they were a

Journal of 

oo difficult

cessful. 

e goals of th

mpetent. 

ess as the g

ng with othe

n helps lear

teraction be

e for the pro

ointed that th

is game aga

ame pissed 

game to en

e a bit 'stopp

more inform
d topic. 

derstand the

ned together
ne whether 
xecution of 
kin (KMO)
uently, Bart

ween the me
tionship bet
d that there 
amenable to

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

t. 

he game. 

game progre

her colleague

rning. 

etween play

oposed time

the game wa

ain. 

me off. 

nd soon. 

ped'. 

mation relate

e proposed t

r, regardles
there were 

f factorial a
) test. KMO
tlett's spheri
easurable va
tween the v
 was a rela

o explorator

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

essed. 

es. 

yers. 

. 

as over. 

ed to the 

theme. 

ss of the 
enough 

analysis, 
O values 
icity test 
ariables. 

variables 
ationship 
ry factor 



 

 

After th
game w
KMO te
and Cro

Factor l
(latent v
measura
measura

Another
the inte
decreas

After th
score is
the fact

For the 
categor
high (75
to each 

We then
in order

3. Resu

The res

Table 1

 

Att

 

Rel

 

 

 

 

Co

 

hat, each of
were tested 
est and Bar
onbach's alp

loadings are
variable) re
able variab
able variabl

r analysis in
ernal consis
se to 0.60 in

hat, the calc
s the compo
tor loadings

purpose of 
ized as low
5% to 100%
evaluation 

n proceeded
r to assess th

ults 

ults of the a

. Analysis o

  Cons

tention 

levance 

onfidence 

f the scales
in the same

rtlett's spher
pha (CA). 

e the correl
elated to it. 
ble has in d
le more repr

nvolved Cro
stency of th
n the case of

culation of 
site measur
 of all const

f analyzing t
w (minimum
%). In this w

parameter o

d to analyze 
he frequenc

analyzes are

of latent and

struct   Va

A

A

R

R

R

R

R

C

C

 used to m
e way, but 
ricity test, t

ation of eac
Factor load
defining th
resentative 

onbach's alp
he scale, wi
f exploratory

the factoria
e of each co
truct variab

the students
m to 25%), re
way, it was p
of the educa

the percent
cy distributi

e shown in T

d measurabl

ariable 

Attention 1 

Attention 2 

Relevance 1 

Relevance 2 

Relevance 3 

Relevance 4 

Relevance 5 

onfidence 1

onfidence 2

8 

measure the 
individually

the factor lo

ch assertion
dings are th
e latent va
of the const

pha test, wh
ith an accep
ry research (

al scores of 
onstruct, com
bles (Hair et

s' perception
egular (25%
ossible to e
ational gam

tage distribu
ion of these 

Table 1. 

le variables 

KM

0,50

 

0,79

 

 

 

 

1 0,83

2  

evaluation 
y, because 
oadings (CF

n (measurab
e means of 

ariable. Larg
truct. 

hich is a relia
pted minim
(Hair et al., 

each const
mputed for 
t al., 2009). 

n of each co
% to 50%), 
valuate the 

me. 

ution of part
perceptions

MO Bartle

00 33,712

 

99 340,30

 

 

 

 

38 440,29

 

Journal of 

parameters 
in this step

F) of each m

ble variable)
interpreting

ger factor 

ability coeff
mum limit o

2009). 

ruct was ca
each respon

onstruct, the
satisfactory
students' pe

ticipants in e
s. 

ett CF 

2 0,832 

0,832 

01 0,596 

0,719 

0,832 

0,757 

0,824 

97 0,762 

0,804 

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

s of the edu
p, in additio
measurable 

) with the c
g the role th
loadings m

fficient that 
of 0.70, wh

arried out. F
ndent. It is b

e factor scor
y (50% to 75
erception in

each of thes

AC 

0,545 

 

0,793 

 

 

 

 

0,850 

 

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

ucational 
on to the 
variable 

construct 
hat each 

make the 

assesses 
ich may 

Factorial 
based on 

res were 
5%) and 

n relation 

se items, 



 

 

 

 

 

Sat

 

 

 

Imm

 

 

 

 

Ch

 

 

 

 

tisfaction 

mersion 

hallenge 

C

C

C

Sa

Sa

Sa

Sa

Im

Im

Im

Im

Im

C

C

C

C

C

onfidence 3

onfidence 4

onfidence 5

atisfaction 1

atisfaction 2

atisfaction 3

atisfaction 4

mmersion 1 

mmersion 3 

mmersion 4 

mmersion 5R

mmersion  6

hallenge 1 

hallenge 2 

hallenge 3 

hallenge 4 

hallenge 5 

9 

3  

4  

5  

1 0,77

2  

3  

4  

0,80

 

 

R  

6  

0,83

 

 

 

 

 

 

 

78 260,31

 

 

 

08 317,41

 

 

 

 

34 370,52

 

 

 

 

Journal of 

0,812 

0,818 

0,777 

17 0,817 

0,645 

0,842 

0,826 

16 0,830 

0,680 

0,795 

0,676 

0,746 

22 0,718 

0,837 

0,810 

0,785 

0,700 

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

 

 

 

0,788 

 

 

 

0,786 

 

 

 

 

0,828 

 

 

 

 

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 



 

 

Ab

 

 

 

Soc

 

 

Ent

 

 

 

 

Kn

  

Capt

variab

Source:

As show
evaluate
Knowle
Attentio
(0.936)
their co

      R
factoria
scale. 

Table 2 
the cate
game. 

bility 

cial interact

tertainment

nowledge 

tion: CF = Fa

ble. It was co

: prepared b

wn, the fac
ed paramet
edge with K
on2 have th
, corrobora

onstruct. 

Regarding th
al load or b

presents th
egories of p

A

A

A

A

tion S

S

S

t E

E

E
4

E
5

E
6

K

K

actorial load; A

onsidered stat

by the autho

ctors Attent
ters (Attent

KMO lower 
he same fac

ating the litt

he variables 
because they

e results of 
perception e

Ability 1 

Ability 2 

Ability 3 

Ability 4 

Soc Int 1 

Soc Int 2 

Soc Int 3 

Entertainmen

Entertainmen

Entertainmen
R 

Entertainmen
R 

Entertainmen
R 

Knowledge 

Knowledge 2

AC = Cronba

tistically sign

ors. 

tion and Kn
ion with C
than recomm
ctorial load
tle variabili

Immersion2
y did not co

the analysis
established 

10

0,839

 

 

 

0,637

 

 

nt 1 0,800

nt 3  

nt  

nt  

nt  

1 0,500

2  

ach's alpha KM

nificant (p<0.0

nowledge s
Cronbach's a

mended by 
d (0.832), a
ity between

2 and Fun2,
ontribute to

s of frequen
for each c

9 504,39

 

 

 

7 174,7

 

 

0 355,2

 

 

 

 

0 177,5

 

MO = Kaiser

001). 

showed som
alpha and K
the literatur

as well as K
n the asserti

, they were e
o the requir

ncy and perc
onstruct of 

Journal of 

92 0,907 

0,861 

0,885 

0,833 

727 0,708

0,837

0,862

248 0,76

0,768

0,693

0,813

0,766

94 0,936

0,936

-Meyer-Olki 

me inconsis
KMO lowe
re). In addit
Knowledge1
ions in thei

eliminated b
red internal 

centage perf
evaluation 

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

0,893 

 

 

 

8 0,696 

7  

2  

1 0,809 

8  

3  

3  

6  

6 0,857 

6   

test; R= reve

stency in th
er than desi
tion, Attenti
1 and Know
ir relationsh

because of t
consistenc

formed, con
n of the edu

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

ersed 

he set of 
ired and 
ion1 and 
wledge2 
hip with 

their low 
y of the 

nsidering 
ucational 



 

 

Table 2

Source: p

As can 
interest
interfac
the sati
relevant
concent
find it d
observe
was sho
Challen
level, a
constru
showed
conside
and hig

4. Discu

Games 

. Evaluation

Const

Attent

Releva

Confid

Satisfa

Immer

Challe

Ability

Social

Entert

Know

Caption: F

prepared by t

be seen in 
ing at the b

ce was attrac
sfactory an
t to the con
trated their 
difficult to s
ed that 90.7%
own that 87
nge, regardin
s can be see
ct, curiousl

d very sign
ered the gam
gh perceptio

ussion 

can be inc

n of frequen

truct 

tion 

ance 

dence 

action 

rsion 

enge 

y 

l interaction

ainment 

ledge 

F= Frequency

the authors. 

Table 2, 87
eginning th
ctive. As for
d high cate
ntext in whi
responses in
olve the que
% of studen
7.9% of the 
ng the fact t
en, 93.9% o
ly, it recor

nificant resu
me pleasant 
n regarding

corporated 

ncy and perc

Category

Low 

F/P 

1/0,5 

0/0,2 

128/59,4

0/0,0 

3/1,4 

1/0,5 

9/4,2 

n 1/0,5 

4/1,5 

3/1,4 

y; P= Percenta

7.9% of stu
hat captured 
r Relevance

egories, dem
ich it is ins
n the low an
estions prop

nts indicated
game parti

that the gam
of the playe
ded low pe

ults of 97.6
and fun. Fin

g the Knowl

into the fie

11 

centage of e

y 

Regular

F/P 

25/11,6

8/3,8 

4 73/34,0

20/9,3 

23/10,7

12/5,6 

34/15,8

4/1,9 

19/8,9 

11/5,1 

age. 

udents consi
d the player'
e, 96.2% of 
monstrating 
serted. As f
nd regular c
posed by the
d a high perc
icipants wer

me is challen
ers consider
erception (
6%. For th
nally, 93.5%
ledge constr

eld of andr

evaluated co

r Satisfa

F/P 

6 102/47

79/36

0 10/4,7

121/56

7 111/5

128/59

8 122/56

114/53

108/50

114/53

idered that t
s attention a
participants
that they u

for Confiden
categories, d
e game. Wit
ception. Ab
re involved

nging and co
red the gam
(4.2%). The
he Fun cons
% of the par
ruct. 

ragogy, the

Journal of 

onstructs 

factory Hi

F/P

7,4 87/

,7 12

7 4/1

6,3 74/

1,6 78/

9,8 73/

6,7 50/

3,0 96/

0,5 83/

3,0 84/

the game pr
and underst
s concentrat
understand t
nce, 93.4% 
demonstratin
th regard to 
out the Imm

d in the activ
ompatible w

me challengin
e Social In
struct, 89.3
rticipants in

e principle 

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

igh 

P 

7/40,5 

28/59,5 

1,9 

4/34,4 

/36,3 

/34,1 

0/23,3 

6/44,6 

/38,8 

4/40,5 

resented so
tood that the
ted their ans
the game co

% of the part
ing that they
 Satisfactio

mersion con
ivity. Regar

with the play
ng. As for t

nteraction c
3% of the 
ndicated sati

is that edu

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

mething 
e game's 
swers on 
ontent is 
ticipants 
y did not 
n, it was 

nstruct, it 
ding the 

yer's skill 
the Skill 

construct 
students 
isfactory 

ucational 



 

 

games 
learning

In view
the goo
since tw
relevan
prerequ
student 

In futur
the gam
through
emotion
(Mullin

Howeve
games 
attentio

Althoug
motivat
with the
Relevan
their pr
relevan
propose
learning

In view
content 
encoura
and theo

With re
dependi
of the f
referrin
decided
factoria
an analy

As for t
with acc
among 
(Busare

encourage 
g (Malliarak

w of our resu
d results, th

wo assertion
ce, confide

uisite for le
attention th

re research, 
me, due to i
hout its use
nally conne
ns, 2020). 

er, with reg
contributes 

on and other

gh necessar
tion to stud
eir objective
nce can be 
rior knowle
ce are ther
ed by the an
g (Loeng, 2

w of the resu
of the gam

aged to lear
ory of the e

egard to the
ing on the t
five assertio
ng students 
d to keep th
al load, indi
ysis of the g

the satisfac
complishing
others) tha

ello, 2016). 

self-directi
kis, et al,. 20

ults, in relat
his should b
ns are not en
ence and s
earning. Th
hroughout a

it would be
it being som
e, since th
ected throu

gard to atten
to the crea

r cognitive s

ry, the stud
dy. Students 
es, that they
understood
dge and ne
efore const
ndragogical
018). 

ults, in our s
me is related
rn more abo
educational 

e trust cons
text involve
ons that repr

to aspects 
he name of 
icating that 
game's degr

ction constru
g something
at occurs i
That is, it 

ion and ind
018). 

tion to atten
e considere
nough to re

satisfaction)
e challenge

a learning pe

e worth und
mething new
e proposal 

ughout the 

ntion as a co
ation of a u
skills such a

dent's attent
also need t

y can conne
d as the leve
ew informat
tructs that a
l model, sin

study, it can
d to aspects 
out the conte
game used, 

struct, the c
d in each of
resent this c
related to 
the origina
the student

ree of difficu

uct, this is a
g (completin
in the rela
is involved

12

dependence

ntion, this is
ed with rese
epresent it. A
), attention 
e is to obta
eriod (Kelle

derstanding 
w and intere

of an edu
duration o

ompetence t
unique envi
as memoriza

tion and cu
to realize th

ect the learn
el of associ
tion (Huang
are interrela
nce the stud

n be observe
of embryol

ent addresse
 thus becom

correct nam
f the asserti
construct ha
difficulty a

al work. Des
t may have 
ulty. 

a subjective
ng tasks, ov
ationship be
d in providi

e, in additi

s a construct
rvations du
According t

is a moti
ain and ma
er, 2009). 

if attention
esting, or if
ucational g
f the activ

to be achiev
ironment, p
ation (Furió

uriosity are
hat the edu

ning content
iation that s
g; Huang; T
ated, as a b

dent conside

ed that the p
logy, which
ed by it, rea

ming relevan

me for this 
ions used to
ave the wor
and not to 
spite this, th
interpreted

e feeling of
vercoming ch
etween ind
ng the stud

Journal of 

on to prov

t that deserv
e to the lim
to the ARC
ivational el
aintain a sa

n is limited 
f such atten
ame is tha

vity, evokin

ved, it is kn
promoting t
ó et.al, 2013

 not suffic
cational pro
t with their p
students can
Tschopp, 20
basis for m
ers previous

participants 
h they were 
alizing the p
nt. 

construct c
o calculate i
rd “difficult

confidence
he assertion

d the questio

f the studen
hallenges, d
ividual ski

dent, as earl

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

viding more

ves caution
mitations of t
CS model (a
lement and
atisfactory 

to the begin
ntion is perp
at the play
ng his invo

nown that th
the develop
3). 

cient condit
oposal is co
professiona
n perceive b
010). Attent

meaningful l
s experienc

understood
aware of a

practical us

could be di
its score. Si
t” in their st
e. However
ns presented
ons as belon

nt, and is as
defeating op
ills and ch
ly as possib

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

e active 

, despite 
the scale, 
ttention, 

d also a 
level of 

nning of 
petuated 
er stays 

olvement 

he use of 
pment of 

tions for 
onsistent 
al future. 
between 
tion and 
learning, 
es when 

d that the 
and were 
efulness 

ifficulty, 
nce four 
tructure, 
r, it was 
d a high 
nging to 

sociated 
pponents, 
hallenges 
ble, with 



 

 

opportu
into stu
students
well-be
address
positive
process

As in th
there w
in learn
his own

Regardi
the activ
and tota
students
which s
that con

The nee
consiste
detachm
an educ
could h
conscio

In addit
deep inv
the con

The imp
be furth
(escape
(Cheng

Immers
knowle

In gami
question
challeng
Having 
point of
particip
suitable

unities for th
udying was 
s understan

eing and lea
sed in the g
e aspects of 
s. 

he study by S
was evidence
ning relevan
n effort, thus

ing immersi
vity, being d
al immersio
s tried to ob
seems to us 
ntribute to th

ed to elimin
ency of the
ment from re
cational gam
have been 
ousness” and

tion, Immer
volvement, 
struct. 

pact of imm
her investig
e from reali
, 2015; Sch

sion can also
dge worked

ification, th
ned whethe
ges at an a
the level of

f not attract
pants do not 
e for medica

hem to appl
appropriate

nd that com
arning. In th
game, as a r
the game, a

Silva (2020)
e of an incre
nt content an
s providing 

ion, this can
divided by s
on (Cheng, 
btain good 
to be an en

he support o

nate the sta
e scale show
eality on the
me. The wo
misinterpre

d not in the 

rsion5R was
which show

mersion on l
gated, resear
ity) do not 

hrader & Ba

o be directly
d on during 

he challenge
er the game
appropriate 
f responses 
ing the stud
even try to 

al students, 

ly what has 
e and broug

mpleting the 
heory, the pa
result of th

as a means o

), who used 
ease in the d
nd in self-co
the satisfac

n be used to 
some author

et.al 2013)
results and

ncouraging r
of the educa

atement Imm
ws that, des
e part of res
ord “conscio
eted by the
figurative s

s a reversed 
ws that this 

learning der
rch suggest
necessarily

stiaens, 201

y related to
the game (C

e is essenti
e brought a

pace, enab
obtained is 

dents' desire
start playin
keeping the

13

been learne
ght results. A
 exercise p
articipants a

heir regular 
of bringing n

d a game in t
desire to ach
onfidence w
ction of acc

 describe th
rs into three
). The resul

d, above all,
return for th
ational proc

mersion2 d
spite the lev
spondents, w
ousness” in
e students, 
sense of “lo

variable, as
assertion sh

rived from t
ts that very
y suggest b
12). 

o increasing 
Chametzky,

ial (Aldemi
anxiety, if i
bling the ba
important, a

e to play, bu
ng. In the pr
em intereste

ed. Students
According t

provided a s
already had
classes. In

new knowle

the context o
hieve goals 

when feeling
omplishmen

he participan
levels of de

lts of the Im
, feel encou
he developm
cess. 

due to its no
vel of imm
which is als
n the contex

taken in 
oss of the no

s it originall
hould be rev

the use of ed
y high level
better level

the student
, 2014). 

r, 2018). In
t had been 
alance betw
as education

ut equally th
esent work,
ed and chal

Journal of 

s should fee
to the result
sense of ach
prior know
this way, t

dge, not cov

of the physic
during lear

g that they w
nt. 

nt's degree o
epth: engage
mmersion c
uraged to le
ment of othe

on-contribu
ersion invo
o positive a

xt of this as
the literal 

otion of time

y denotes th
vised so that

ducational g
s of immer
s of educat

t's chances o

n this const
motivating

ween easy a
nal games ca

hey must not
 the materia
lenged in th

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

el that the e
ts of this co
hievement, 

wledge of th
the result p
vered by the

cs disciplin
rning, in the
were progre

of involvem
ement, invo
construct sh
earn with th
er similar re

ution to the 
olved, there
as a characte
ssertion mo

sense of “
e” during th

he opposite 
t it better re

games still 
rsion in the 
ational perfo

of remembe

truct, the as
g, if it offer
and difficu
annot be ea
t be difficul
al used prov
he same pro

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

ffort put 
onstruct, 
reward, 

he theme 
points to 
e regular 

e, where 
e interest 
ssing by 

ment with 
olvement 
how that 
he game, 
esources 

internal 
was no 

eristic of 
st likely 
“loss of 
he game. 

effect to 
epresents 

needs to 
activity 

ormance 

ering the 

ssertions 
red new 

ult tasks. 
sy to the 
lt so that 
ved to be 
oportion. 



 

 

As foun
differen
that it d

The ch
motivat

Skill is 
skilled, 

Howeve
as low 
self-este
differen
eventua

The im
(Ryan a
of a gam
involvin
importa

In the 
teamwo
member
pressure
2010). 

People 
attentio
and can
Cunnin

Our res
particip
of the ta

Accord
long tim
wished 
practice
any oth
educatio
activitie

A game
fun qua

nd in the stu
nt from ours
does not bec

allenge in 
tes them so 

related to “
having ach

er, although
(4.2%), w

eem, modes
nce already 
al modificat

mpact of int
and Deci 20
mified activ
ng collabora
ant in this sc

context of 
ork and the
rs of his tea
e on individ

are more a
on and learni
n work as a
ghan, 2011)

sults for th
pants and tha
ask. 

ing to the m
me and woul

away. Rega
e has an ade
her, by the 
onal resour
es. 

e with a ped
ality of the g

udy by Silva
s, the partic
come monot

the right m
that they ca

“knowing h
hieved the o

h in a small 
which may 

sty or non-r
mentioned

tion, in orde

terpersonal 
02). Therefo
vity may af
ation and co
cenario (Rig

f games, co
e experienc
am (Sailer, 
duals, leadin

attracted to 
ing. In addit
a mechanism
). 

his constru
at this, ultim

measured re
ld play it ag
arding the n
equate mea
students, b

ce and not 

dagogical pu
gamified int

a, Steinmach
cipants evalu
tonous, offe

measure is 
an overcom

ow to do” s
bjectives pr

way, this c
indicate a 
recognition 

d to conside
er to capture

relationship
fore, the type
ffect learnin
ompetition, 
gby, Ryan 2

ollaboration
e of the in
Homer 202
ng to a con

activities in
tion, the dyn
m to promo

uct suggest 
mately, prov

sponses, the
gain. He was
need to elim
sure. There
because wh
something a

urpose must
tervention m

14

her & Cont
uated that t

ering challen

important f
me the task (M

something. 
roposed by 

construct rec
certain deg
 of one's ow
er the appro
e any bias n

ps on activ
e of social i

ng outcomes
 when adde

2011). 

n has the r
ndividual to
20). The com
nstructive ef

nvolving ga
namics of th
ote the soci

that the g
vides the stim

e participan
s not consid

minate the st
efore, it is n
hat is wante
addictive an

t add value 
must serve 

e (2017), w
the game ev
nging tasks

for students
Malliarakis

Our results
the task. 

corded the h
gree of lac
wn results. 
opriateness 

not identified

vities betwe
interaction t
s (Sailer, H
ed together, 

role of affe
o feel usefu
mpetitive ch
ffect on the 

ames, as th
he game hel
alization of

game encou
mulus for be

nts would be
dered irritati
tatement Di

not consider
ed is that t
nd that dive

beyond the
as a motiva

Journal of 

who applied 
volves at an
.  

s' learning, 
, et al,. 2018

indicate th

highest perc
k of self-c
It is interes
of using th

d in the pres

een individu
that is likely
omer 2020)
can be con

ecting relat
ul and imp
haracter of t
proposed d

ey consider
ps to reduce
f individual

urages coll
etter learnin

e willing to
ng, “stoppe
ivertimento
red a more i
the game is
erts students

e boundaries
ating and fac

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

a game in a
n adequate p

it encoura
8). 

hat most pla

centage cate
confidence, 
sting to obs
his constru
sent work. 

uals can be
y to occur as
). Game me

nsidered part

tionships, a
portant to th

the activity
dynamic (Bu

r that they 
e the stress s
ls (Zicherm

laboration b
ng, the ultim

o use the gam
ed”, somethi
o2, it shows
important ta
s a comple
s from their

s of fun, tha
cilitating m

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

a context 
pace and 

ages and 

ayers felt 

egorized 
lack of 

serve the 
uct or its 

e crucial 
s a result 
echanics 
ticularly 

allowing 
he other 

y can put 
urguillo, 

increase 
situation 

mann and 

between 
mate goal 

me for a 
ing to be 
that the 

ask than 
mentary 
r regular 

at is, the 
means for 



 

 

the part

Accord
play wi
learning
and atte
itself ai
advanta
game el

Knowle
classific
Attentio
results 
informa
is sugge
(Putz, 2

In futur
the part
would l
to the c
constru

5. Conc

Our res
We wer
despite 
scores i
fun, and
process

Acknow

The aut
Federal

Referen

Aldemi
game e
https://d

Bigdeli
and d
https://d

ticipant's lea

ing to Ritter
th education
g; a motivat
ention in pre
ims to be f
age of the in
lements (Ge

edge involv
cations, am
on, this also
indicate tha

ation related
ested that g

2020). 

re studies, w
ticipants. Du
like to adjus
constructs t
cts in our re

clusion 

search indic
re also able 

finding so
in important
d social inte
s. 

wledgment

thors would
l University

nces 

ir T, Celik B
elements in
doi.org/10.1

, S., & Kau
definitions. 
doi.org/10.1

arning (Dete

rfeld (2006)
n: a reinforc
tional appro
eparation fo
fun. The lat
nherent plea
entry, 2018)

ves particip
mong others
o has scale 
at the game
d to the them
gamification

we propose t
uring our an
st them acco
that showed
esearch. 

ates that an
to create an
me inconsi
t parameters
eraction. Th

t 

d like to tha
y of Ceará - 

B, Kaplan, 
n a gamif
1016/j.chb.2

ufman, D. (2
Medical 

14196/mjiri

erding et al

), there are t
cement app
oach, where
or learning, 
tter is likely
sure of learn
). 

ants remem
s. As for in
limitations,
e was impo
mes present
n is an app

to modify c
nalysis, we f
ordingly. Fu
d lower rel

n embryolog
n evaluation
istencies. T
s for an educ
hese parame

ank the Gra
Brazil. 

G. 2018. A
fied course
2017.10.001

2017). Digit
journal 

.31.52    

15

,. 2011; Ant

three main a
proach, wher
e entertainm
and a mixe
y to be mo
ning, in add

mbering inf
nconsistenci
, due to the
ortant for th
ted and bette
ropriate too

certain state
found some 
urthermore,
liability. Th

gy-themed g
n instrument
The evaluati

cational res
eters, when 

aduate Prog

A qualitativ
e. Compute
1  

tal games in
of the I

tônio, Teixe

approaches 
re entertain

ment is used 
ed approach
ore effective
dition to the 

formation ab
ies about th

e low numb
he participa
er understan
ol to promo

ments to pr
statements 

, we need to
his will help

game can be
t to measure
ion showed
ource, such
used effecti

gram in Mor

ve investiga
ers in Hum

n medical ed
Islamic Re

Journal of 

eira and Cav

that can be a
ment is offe
to attract th
, where the 

e, having th
pleasure pr

bout facts, 
he Knowle
er of assert
ants in term
nding them 
ote better kn

revent any m
that had bee

o include ad
p us to bet

e an effectiv
e the effectiv
d that the g

as immersi
ively, can en

rphofunctio

ation of stud
man Behav

ducation: K
epublic of

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

valcanti, 20

adopted to c
ered as a rew
he student's
 learning pr
he potential
rovided by g

theories, m
edge constru
tions. Howe
ms of remem

during the 
nowledge r

misinterpret
en reversed
dditional sta
tter represe

ve educatio
veness of th

game receiv
ion, challeng
nhance the 

onal Science

dent percep
vior, 78, 2

Key terms, c
f Iran, 3

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

17). 

combine 
ward for 
s interest 
rocedure 
l to take 
games or 

methods, 
uct, like 
ever, the 
mbering 
game. It 

retention 

tation by 
d, and we 
atements 
ent these 

nal tool. 
he game, 
ved high 
ge, skill, 
learning 

es at the 

ptions of 
235-254. 

oncepts, 
31, 52. 



 

 

Burguil
motivat
https://d

Burleso
compre
Advanc
https://d

Busarel
theorica
2016. 1

Chamet
solution

Cheng M
immuno
Educati

Cheng 
structur
31(3), 2

Cyrano
555(769

Deterdi
defining
Mindtre
https://d

DiStefa
Conside
14(20), 

Furió D
weight 
64, p. 2

Gentry, 
(2018). 
Cochra
https://d

Guo Y. 
learning
https://d

llo JC. 2010
tion and 
doi.org/10.1

on, KM. and
ehension of
ces in Phy
doi.org/10.1

llo RI. 2016
al review. N
107-1116. h

tzky, B. (
ns. Creative

MT, Su T, H
ology: Wh
ional Techn

MT, She H
re and impa
232-253. htt

ski D. (20
97), 428-43

ing S, Dixon
g “gamifica
ek Conferen
doi.org/10.1

ano C, Zh
erations for
1-11. 

D, González
of a mobile

24-4. https://

 S, Ehrstrom
Serious ga

ane 
doi.org/10.1

et al. (2021
g and acade
doi.org/10.1

0. Using ga
perform

1016/j.comp

d Olimpo, J.
f key termi
ysiology E
1152/advan.

6. Gamifica
New Advanc
https://doi.o

(2014). An
e education,

Huang WY
hat do stud
nology, 45(5

HC, Annett
act on game
tps://doi.org

018) How 
0. https://do

n D, Khaled
ation”. In A.
nce: Envisio
1145/21810

hu M, Mîn
r the applie

z-Ganced S,
e device on a
/doi.org/10.

m, BLE, G
ming and g
Database 

1002/14651

1) Blended 
emic perform
1002/ca.238

ame theory 
mance. C
pedu.2010.0

. T. (2016) ‘
inology in 
ducation. A
.00106.2015

ation Appro
ces in Infor

org/10.1007/

ndragogy a
 2014 https

Y, & Chen JH
dents learn 
), 820-833. 

ta LA. (20
e‐based scie
g/10.1111/jc

human em
oi.org/10.10

d R, Nacke L
 Lugmayr (

oning Futur
37.2181040

ndrilǎ D. 
ed researche

 Juan MC, 
an educatio
1016/j.com

authier, A, 
gamification

of 
858.CD012

learning m
mance of em
818  

16

and compe
Computers 
02.018  

‘ClueConne
an introdu

American 
5   

oaches to L
rmation Sys
/978-3-319-

and engage
://doi.org/1

H. (2014). 
and how 

 https://doi.

015). Game
ence learnin
cal.12066  

mbryonic ste
038/d41586

L. 2011. Fro
Ed.), Proce

re Media En
0 

(2009). Un
er. Practica

Seguí I, Co
onal game. J
mpedu.2012.

Alvarez, J.
n interventio

Syst
2209.pub2 

model via sm
mbryology. 

etition-based
& Edu

ect: A word 
uctory anato
Physiologic

Learning and
stems and T
-31232-3_1

ement in o
0.4236/ce.2

An educatio
do they p

.org/10.1111

e immersion
ng. Journal 

em cells s
6-018-03268

om game de
eedings of th
nvironments

nderstandin
al Assessme

osta M. (201
Journal Com
.12.015 

, Wortley, D
ons for heal
tematic 

mall private 
Clinical An

Journal of 

d learning t
ucation, 

array game
omy and p
cal Society

d Knowledg
Technologie
05  

online lear
2014.510095

onal game f
perceive? B
1/bjet.12098

n experienc
of computer

parked a r
8-4 

esign eleme
he 15th Inter
s (pp. 9-15)

ng and usi
ent, Researc

13). The eff
mputers & E

D, van Rijsw
lth professio

Review

online cour
natomy, n. S

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

to stimulate
55(2), 5

e to promote
physiology 
y, 40(2), 2

dge Develop
es. Springer

rning: Ten
5  

for learning
British Jou
8  

ce: its hier
er assisted le

revolution. 

ents to game
rnational A
. New York

ing factor 
ch and Eva

fects of the 
Education, V

wijk, J, & Z
onal educat

ws, 2

rse improve
September, 

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

e student 
566-575. 

e student 
course’, 

223-228. 

pment: a 
r, Cham, 

nets and 

g human 
urnal of 

rarchical 
earning, 

Nature, 

efulness: 
cademic 

k: ACM. 

scores: 
aluation, 

size and 
Virginia, 

Zary, N. 
ion. The 
2018(6). 

es active 
p. 1-11. 



 

 

Gros, B

Hair JF
Dados (

Huang W
The rel
55(2), 7

Iqbal, S
m-learn
Distribu

Keller J
Approa

Loeng, 
Educati

Malliar
key fac
Game-B

Marcuz
de expe
Revista 

Mullins
Busines

McCoy
uma r
https://d

Muntas
Medica

Nunnal
https://d

Podsako
behavio
Applied

Podsako
Science
63(1), 5

Podsako

B. (2003). Th

F, Black WC
(6th ed.). Po

W, Huang W
lationship b
789-797. htt

S., & Ahmed
ning using te
uted Learni

JM. (2009)
ch. Springe

S. (2018)
ion, 5(1), 14

akis, C, Tom
ctors of suc
Based Learn

zzo S.et al. (
eriência no 
Internacion

s JK, & Sab
ss Research,

y L, Lewis, J
revisão da
doi.org/10.7

sir, M. et a
al education

ly JC, Bern
doi.org/10.1

off PM, M
oral research
d Psycholog

off PM, M
e Research a
539-569.  h

off PM, Or

he impact o

C, Babin B
orto Alegre,

W, Tschopp
between mo
tps://doi.org

d Bhatti, Z. 
echnology a
ing, 16(4), 8

). Motivatio
er. 

). Various 
496643. http

mos, F, Sha
ccessful ser
ning (p. 371

(2019). Estr
 curso de e
nal de Educ

bherwal, R.
, 106, 304-3

JH, & Dalto
a paisagem
7556/jaoa.20

al. (2015).T
 online, 20.

nstein IH. (1
1037/01888

acKenzie S
h: a critical 

gy, 88(5), 87

MacKenzie S
and Recomm
https://doi.o

rgan DW. (

of digital gam

J, Anderson
, RS: Bookm

p J. 2010. Su
otivational p
g/10.1016/j.

(2015). An 
acceptance m
83-103. http

onal Design

ways of 
ps://doi.org/

balina, O, &
rious game
1). Academi

ratégias par
enfermagem
cação Super

 (2020). Ga
314. https://

on, D. (2016
m. Journa
016.003 

The gamific
 https://doi.

1994). Psyc
2  

SB, Lee JY,
review of t

79-903.  htt

SB, Podsak
mendations 
rg/10.1146/

(1986). Sel

17

mes in educ

n RE, Tath
man Editora

ustaining ite
processing a
.compedu.2

 investigatio
model. Inter
ps://doi.org/

n for Learn

understand
/10.1080/23

& Mozelius
es. In ECGB
ic Conferen

ra motivar a
m da Unive
rior. https://

amification
/doi.org/10.

6). Gamific
al of Os

cation of m
.org/10.340

chometric th

Y, Podsakoff
the literatur
tps://doi.org

koff NP. (20
 on How to
/annurev-ps

lf-reports in

cation. Firs

ham RL. (20
a. 

erative gam
and outcom
010.03.011 

on of univer
rnational R
/10.19173/ir

ing and Pe

ding the co
331186X.20

, P. (2018). 
BL 2018 1

nces and pub

a aprendizag
ersidade Fe
/doi.org/10.

n: A cognitiv
1016/j.jbus

cação e mul
steopathic 

medical educ
2/meo.v20.

heory (3rd e

f NP. (2003
re and recom
g/10.1037/0

012). Sourc
Control It. 

sych-120710

n Organizat

Journal of 

t Monday, 8

009). Anális

me playing p
me processin

rsity studen
eview of Re
rrodl.v16i4.

erformance:

oncept of 
018.149664

Andragogy
2th Europe
blishing lim

gem da emb
ederal do R
.20396/riesu

ve-emotion
res.2018.09

timídia para
Medicine,

cation: a br
30566  

ed.). New Y

3). Common
mmended re
0021-9010.8

ces of Meth
Annual Rev

0-100452 

tional Resea

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

8(7), 6-26. 

ise Multivar

processes in
ng. Comput

nt readiness 
esearch in O
.2351  

: The ARCS

andragogy
43  

y and EMOT
ean Confer

mited. 

briologia: um
Rio Grande 
up.v5i0.865

nal view. Jo
9.023 

a educação 
, 116(1), 

roader pers

York: McGr

n method b
emedies. Jo
88.5.879 

hod Bias in
view of Psyc

arch Proble

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

riada de 

n DGBL: 
t. Educ., 

towards 
Open and 

S Model 

. Cogent 

TION: 7 
rence on 

m relato 
do Sul. 

53470 

urnal of 

médica: 
22-34. 

spective. 

aw-Hill. 

biases in 
ournal of 

n Social 
chology, 

ems and 



 

 

Prospec
https://d

Putz LM
Finding
https://d

Rigby S
spellbou

Ritterfe
games: 

Rutledg
medical
https://d

Sailer M
Psychol

Savi R,
Avaliaç

Silva, J
question
https://d

Silva, W
através 
SBC. ht

Schrade
cognitiv
Behavio

Vieira P
Editora 

Zicherm
mechan

 

 

cts. Journ
doi.org/10.1

M, Hofbaue
gs from a 
doi.org/10.1

S, Ryan RM
und. Santa B

eld, & Webe
Motives, re

ge, C. et al. 
l edu
doi.org/10.1

M, Homner
logy Review

, Von Wang
ção de Jogos

J. B. (2020
nário A
doi.org/10.2

W., Steinma
de um jogo
ttps://doi.or

er C, & Bas
ve load and
or, 28(2), 64

PRC, Ribas
Ciência Mo

mann G, &
nics in web 

nal of 
1177/01492

er F, Treiblm
longitudin

1016/j.chb.2

M. (2011). 
Barbara: Pr

er, R. (2006
esponses, an

(2018). Ga
ucators. 
1097/ACM.

r, L. (2020)
w, 32(1), 77-

genheim C
s Educacion

0). Gamific
ARCS. 

23926/RPD

cher, I., & C
o educaciona
rg/10.5753/w

stiaens TJ. (
d learning o
48-658. http

s JR. (2011)
oderna Ltda

& Cunningh
and mobile 

Manageme
063860120

maier H. (2
nal study. 
2020.10639

Glued to g
raeger. https

6). Video ga
nd conseque

amification i
Academ

000000000

). The gam
-112. https:/

G, Ulbricht
nais. Renote

cação na s
Revista 

.2526-2149

Conte, T. (2
al. In Anais
wei.2017.35

2012). The 
utcomes in 

ps://doi.org/

). Análise m
a. 

ham C. (20
apps. " O'R

18

ent Infor
0408 

2020). Can 
Computer

2 

games: how
s://doi.org/1

ames for en
ences, 399-4

in action: th
mic M
00002183 

mification of
//doi.org/10

t V, Vanzin
e, 8(3). https

sala de aul
Prática

9.2020.v5.n1

2017). Apoia
s do XXV Wo
533 

influence o
 educationa
/10.1016/j.c

multivariad

011). Gamif
Reilly Medi

rmation S

gamificatio
rs in Hum

w video ga
0.5040/979

ntertainment
413. 

heoretical a
Medicine, 

f learning: 
0.1007/s106

n T. (2010)
s://doi.org/1

a: avaliaçã
a Doce
1.p374-390

ando o Ensi
Workshop sob

of virtual pre
al computer
chb.2011.11

a com uso 

fication by 
a, Inc.". 

Journal of 

Systems, 

on help to i
man Behav

ames draw 
9840065810

t and educa

nd practical
93(7),

A meta-ana
648-019-094

). Proposta 
10.22456/16

o da motiv
ente, 5
.id632 

ino de Diag
bre Educaçã

esence: Effe
r games. Co
.011 

do SPSS. R

design: Im

Studies in E
ISSN 2

2024, Vol. 1

www.macroth

12(4), 5

improve edu
vior, 110, 

us in and 
05 

ation. Playin

al considerat
, 101

alysis. Edu
498-w 

de um Mo
679-1916.1

vação utiliz
5(1), 3

grama de At
ão em Comp

fects on expe
omputers in

Rio de Jane

mplementin

Education 
2162-6952 
14, No. 2 

 
hink.org/jse 

531-544.  

ucation? 
106392. 

hold us 

ng video 

tions for 
14-1020. 

cational 

odelo de 
8043 

zando o 
374-390. 

tividades 
putação. 

erienced 
 Human 

eiro, RJ: 

ng game 


