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Author and Year Article Title Source Research Type Doi

Thomas et al., 2
010

Augmented reality for anatomic
al education

Journal of Visual
Communication
in Medicine

Empirical research 10.3109/174530
50903557359

Martín-Gutiérrez
et al., 2010

Design and validation of an aug
mented book for spatial abilities
development in engineering st

udents

Computers & Gr
aphics

Empirical research 10.1016/j.cag.20
09.11.003

Fiorentino et al.,
2009

Interactive "touch and see" FEM
Simulation using Augmented R

eality

International Jour
nal of Engineerin

g Education

Design case ijee.ie/articles/V
ol25-6/08_ijee2

236.pdf
Kaufmann, H., 20
09

Dynamic Differential Geometry i
n Education

Journal for Geo
metry and Graph

ics

Design case NA

Weghorst et al.,
2008

Medical interface research at th
e HIT Lab

Virtual Reality Synthesis 10.1007/s10055-
008-0107-9

Klopfer & Squire,
2008

Environmental detectives—the d
evelopment of an augmented re
ality platform for environmental

simulations

Educational Tech
nology Research
and Developmen

t

Empirical research 10.1007/s11423-
007-9037-6

Nomura et al., 2
008

Can Interview Prior to Laparosc
opic Simulator Training Predict a

Trainee's Skills?

Journal of Surgic
al Education

Empirical research 10.1016/j.jsurg.2
008.07.008

Squire & Klopfer,
2007

Augmented Reality Simulations
on Handheld Computers

Journal of the L
earning Sciences

Empirical research 10.1080/105084
00701413435

Marín et al., 200
5

A multimodal interface to contr
ol a robot arm via the web: A
case study on remote program

ming

IEEE Transactions
on Industrial El

ectronics

Design case 10.1109/TIE.200
5.858733

Marín et al., 200
3

The UJI Online Robot: An Educa
tion and Training Experience

Autonomous Rob
ots

Design case 10.1023/A:1026
220621431

Espejo-Trung et a
l., 2015

Development and Application of
a New Learning Object for Tea

ching Operative Dentistry Using
Augmented Reality

Journal of Dental
Education

Empirical research 10.1002/j.0022-
0337.2015.79.1
1.tb06033.x

Martín-Gutiérrez
et al., 2015

Augmented reality to promote c
ollaborative and autonomous le

arning in higher education

Computers in Hu
man Behavior

Empirical research 10.1016/j.chb.20
14.11.093

Sánchez Riera et
al., 2015

Geo-located teaching using hand
held augmented reality: good pr
actices to improve the motivati
on and qualifications of architec

ture students

Universal Access
in the Informatio

n Society

Empirical research 10.1007/s10209-
014-0362-3

McMahon et al.,
2015

Augmented reality as a navigati
on tool to employment opportu
nities for postsecondary educati
on students with intellectual dis

abilities and Autism

Journal of Resea
rch on Technolog
y in Education

Empirical research 10.1080/153915
23.2015.104769

8

Solak, 2015 Exploring the effect of materials
designed with augmented reali

ty on language learners’ vocabu
lary learning

The Journal of E
ducators Online-J

EO

Empirical research 10.9743/JEO.201
5.2.5

Shirazi, 2015 Design and Assessment of a M
obile Augmented Reality-Based I
nformation Delivery Tool for Co
nstruction and Civil Engineering

Curriculum

Journal of Profes
sional Issues in
Engineering Educ
ation and Practic

e

Empirical research 10.1061/(asce)e
i.1943-5541.000

0229

Abhari, 2015 Training for planning tumour res
ection: Augmented reality and h

uman factors

IEEE Transactions
on Biomedical
Engineering

Empirical research 10.1109/TBME.2
014.2385874

Castillo, 2015 A pilot study on the Use of m
obile augmented reality for inte
ractive experimentation in quadr

atic equations

Mathematical Pr
oblems in Engine

ering

Empirical research 10.1155/2015/9
46034

Ferrer-Torregrosa,
2015

ARBOOK: Development and Asse
ssment of a Tool Based on Aug

Journal of Scienc
e Education and

Empirical research 10.1007/s10956-
014-9526-4



mented Reality for Anatomy Technology

Sidhu, 2015 The effects of using learning-aid
ed cues in an augmented realit
y environment for a multi-body

mechanism

International Jour
nal of Computer
Applications in
Technology

Empirical research 10.1504/ijcat.20
15.073587

Okimoto, 2015 Learning with augmented realit
y: Effects toward student with

different spatial abilities

Procedia Manufa
cturing

Empirical research 10.1166/ASL.201
5.6307

Garrett, 2015 Augmented reality m-learning to
enhance nursing skills acquisiti

on in the clinical skills laborator
y

Interactive Techn
ology and Smart

Education

Empirical research 10.1108/itse-05-
2015-0013

Crandall, 2015 Development of an augmented
reality game to teach abstract c

oncepts in food chemistry

Journal of Food
Science Educatio

n

Empirical research 10.1111/1541-4
329.12048

Shirazi, 2015 Content delivery using augment
ed reality to enhance students'
performance in a building desig

n and assembly project

Advances in Engi
neering Educatio

n

Empirical research NA

Rizov, 2015 Augmented reality as a teaching
tool in higher education

International Jour
nal of Cognitive
Research in Scie
nce, Engineering
and Education

Empirical research 10.23947/2334-
8496-2015-3-1-7

-15

Chang, 2015 Apply an augmented reality in
a mobile guidance to increase s
ense of place for heritage place

s

Educational Tech
nology and Socie

ty

Empirical research NA

Chen, 2015 A pilot study exploring augment
ed reality to increase motivatio
n of Chinese college students le

arning English

Computers in Ed
ucation Journal

Empirical research 10.18260/1-2--1
9977

Odeh, 2015 Augmented reality internet labs
versus its traditional and virtua

l equivalence

International Jour
nal of Emerging
Technologies in L

earning

Empirical research 10.3991/ijet.v10i
3.4354

Vera, 2014 Augmented reality telementoring
(ART) platform: a randomized

controlled trial to assess the eff
icacy of a new surgical educatio

n technology

Surgical Endosco
py

Empirical research 10.1007/s00464-
014-3625-4

Wang, 2014 An investigation of university st
udents’ collaborative inquiry lear
ning behaviors in an augmented
reality simulation and a traditi

onal simulation

Journal of Scienc
e Education and

Technology

Empirical research 10.1007/s10956-
014-9494-8

Fonseca, 2014 Relationship between student pr
ofile, tool use, participation, an
d academic performance with t
he use of Augmented Reality te
chnology for visualized architect

ure models

Computers in Hu
man Behavior

Empirical research 10.1016/j.chb.20
13.03.006

Redondo, 2014 Mobile learning in the field of
architecture and building constr
uction. A case study analysis

RUSC Universities
and Knowledge
Society Journal

Empirical research 10.7238/rusc.v1
1i1.1844

Chao, 2014 Implementation of a mobile pee
r assessment system with augm
ented reality in a fundamental

design course

Knowledge Mana
gement and E-Le

arning

Empirical research 10.34105/j.kmel.
2014.06.009

Chang, 2014 Development and behavioral pat
tern analysis of a mobile guide
system with augmented reality
for painting appreciation instru

ction in an art museum

Computers and E
ducation

Empirical research 10.1016/j.compe
du.2013.09.022

Yang, 2014 Computer-assisted culture learni
ng in an online augmented real
ity environment based on free-

hand gesture interaction

IEEE Transactions
on Learning Tec

hnologies

Empirical research 10.1109/tlt.201
4.2307297

Chou, 2014 Location-based learning through Journal of Educa Empirical research 10.2190/ec.51.3.



Augmented Reality tional Computing
Research

e

Muñoz-Cristóbal,
2014

City Ads: Embedding virtual wor
lds and augmented reality in ev

eryday educational practice

Journal of Univer
sal Computer Sci

ence

Empirical research NA

Keebler, 2014 Shifting the paradigm of music
instruction: Implications of emb
odiment stemming from an aug
mented reality guitar learning s

ystem

Journal of Infor
mation Technolo
gy Research

Empirical research 10.3389/fpsyg.2
014.00471

Keebler, 2014 Shifting the paradigm of music
instruction: Implications of emb
odiment stemming from an aug
mented reality guitar learning s

ystem

Journal of Infor
mation Technolo
gy Research

Empirical research 10.3389/fpsyg.2
014.00471

Wang, 2014 An investigation of university st
udents’ collaborative inquiry lear
ning behaviors in an augmented
reality simulation and a traditi

onal simulation

Journal of Scienc
e Education and

Technology

Empirical research 10.1007/s10956-
014-9494-8

Sánchez Riera, 20
13

Hand-held augmented reality: U
sability and academic performan
ce assessment in educational en
vironments. Case study of an e

ngineering degree course

Information (Japa
n)

Empirical research NA

Hsiao, 2013 Using augmented reality for stu
dents health - Case of combinin
g educational learning with stan

dard fitness

Multimedia Tools
and Application

s

Empirical research 10.1007/s11042-
011-0985-9

Liarokapis, 2012 Augmented reality interfaces for
assisting computer games univ

ersity students

Bulletin of the T
echnical Committ
ee on Learning T

echnology

Design case NA

Mejías Borrero, 2
012

A Pilot Study of the Effectivene
ss of Augmented Reality to Enh
ance the Use of Remote Labs i
n Electrical Engineering Educatio

n

Journal of Scienc
e Education and

Technology

Design case 10.2307/416744
83

von Jan, 2012 MARble - Augmented reality in
medical education

Biomedizinische T
echnik

Empirical research 10.1515/bmt-20
12-4252

Delello, 2015 Integrating augmented reality in
higher education: A multidiscipl
inary study of student perceptio

ns

Journal of Educa
tional Multimedi
a and Hypermed

ia

Empirical research NA

Albrecht, 2013 Effects of mobile augmented re
ality learning compared to textb
ook learning on medical student
s: Randomized controlled pilot s

tudy

Journal of Medic
al Internet Resea

rch

Empirical research 10.2196/jmir.24
97

Vargas, 2017 Exploring the virtuality continuu
m for complex rule-set educatio
n in the context of soccer rule

comprehension

Multimodal Tech
nologies and Int

eraction

Empirical research 10.3390/mti104
0030

Mahmoudi, 2017 AR-based value-added visualizati
on of infographic for enhancing

learning performance

Computer Applic
ations in Enginee
ring Education

Empirical research 10.1002/cae.218
53

Wang, 2017 Conceptual design of a mobile
application for geography fieldw

ork learning

ISPRS Internation
al Journal of Ge
o-Information

Theoretical research 10.3390/ijgi6110
355

Rai, 2017 Teaching binocular indirect opht
halmoscopy to novice residents
using an augmented reality sim

ulator

Canadian Journal
of Ophthalmolo

gy

Empirical research 10.1016/j.jcjo.20
17.02.015

Turkan, 2017 Mobile augmented reality for te
aching structural analysis

Advanced Engine
ering Informatics

Empirical research 10.1016/j.aei.20
17.09.005

Wang et al., 201
7

Using augmented reality to sup
port a software editing course f

or college students

Journal of Comp
uter Assisted Lea

rning

Empirical research 10.1111/jcal.121
99

Noll, 2017 Mobile augmented reality as a
feature for self-oriented, blende

JMIR mHealth an
d uHealth

Empirical research 10.2196/mhealt
h.7943



d learning in medicine: Random
ized controlled trial

Frank, 2017 Mixed-reality learning environme
nts: Integrating mobile interface

s with laboratory test-beds

Computers and E
ducation

Empirical research 10.1016/j.compe
du.2017.02.009

Bursztyn, 2017 Increasing undergraduate interes
t to learn geoscience with GPS-
based augmented reality field tr
ips on students' own smartphon

es

GSA Today Empirical research 10.1130/GSATG3
04A.1

Bursztyn et al., 2
017

Assessment of student learning
using augmented reality Grand
Canyon field trips for mobile s

mart devices

Geosphere Empirical research 10.1130/ges014
04.1

Abdullah, 2017 Go virtual: Exploring augmented
reality application in represent

ation of steel architectural const
ruction for the enhancement of

architecture education

Advanced Scienc
e Letters

Empirical research 10.1166/asl.201
7.7449

Carbonell, 2017 Landscape interpretation with a
ugmented reality and maps to i
mprove spatial orientation skill

Journal of Geogr
aphy in Higher E

ducation

Empirical research 10.1080/030982
65.2016.126053

0
Cheng, 2017 Reading an augmented reality b

ook: An exploration of learners'
cognitive load, motivation, and

attitudes

Australasian Jour
nal of Education
al Technology

Empirical research 10.14742/ajet.2
820

Woods, 2016 Pilot study using the augmente
d reality sandbox to teach topo
graphic maps and surficial proce
sses in introductory geology lab

s

JOURNAL OF GE
OSCIENCE EDUCA

TION

Design case 10.5408/15-135.
1

Akçayir et al., 20
16

Augmented reality in science la
boratories: The effects of augm
ented reality on university stud
ents' laboratory skills and attitu
des toward science laboratories

Computers in Hu
man Behavior

Empirical research 10.1016/j.chb.20
15.12.054

Juan et al., 2016 A mobile augmented reality syst
em for the learning of dental

morphology

Digital Education
Review

Design case 10.1344/DER.20
16.30.234-247

Küçük et al., 201
6

Learning anatomy via mobile au
gmented reality: Effects on achi
evement and cognitive load

Anatomical scien
ces education

Empirical research 10.1002/ase.160
3

Martin-Gonzalez e
t al., 2016

Usability evaluation of an augm
ented reality system for teachin

g Euclidean vectors

Innovations in Ed
ucation and Teac
hing Internationa

l

Empirical research 10.1080/147032
97.2015.110885

6

Monroy Reyes et
al., 2016

A mobile augmented reality syst
em to support machinery opera
tions in scholar environments

Computer Applic
ations in Enginee
ring Education

Empirical research 10.1002/cae.217
72

Wong et al., 201
8

Learning on mobile augmented
reality trails of integrity and eth

ics

Research and Pr
actice in Technol
ogy Enhanced Le

arning

Empirical research 10.1186/s41039-
018-0088-6

Ibrahim et al., 20
18

ARbis Pictus: A study of vocabu
lary learning with augmented re

ality

IEEE Transactions
on Visualization
and Computer

Graphics

Empirical research 10.1109/tvcg.20
18.2868568

Zhu et al., 2018 Increasing Enthusiasm and Enha
ncing Learning for Biochemistry-
Laboratory Safety with an Augm

ented-Reality Program

Journal of Chemi
cal Education

Empirical research 10.1021/acs.jche
med.8b00116

Wang et al., 201
8

Augmented reality in education
and training: pedagogical approa
ches and illustrative case studie

s

Journal of Ambie
nt Intelligence a
nd Humanized C

omputing

Synthesis 10.1007/s12652-
017-0547-8

Sural, 2018 Augmented reality experience: I
nitial perceptions of higher edu

cation students

International Jour
nal of Instruction

Empirical research 10.12973/iji.201
8.11435a

Goff et al., 2018 Applications of Augmented Reali
ty in Informal Science Learning

Journal of Scienc
e Education and

Synthesis 10.1007/s10956-
018-9734-4



Sites: a Review Technology

Wang et al., 201
8

Enhancing mechanisms educatio
n through interaction with aug

mented reality simulation

Computer Applic
ations in Enginee
ring Education

Empirical research 10.1002/cae.219
51

Turan et al., 201
8

The impact of mobile augmente
d reality in geography educatio
n: achievements, cognitive loads
and views of university studen

ts

Journal of Geogr
aphy in Higher E

ducation

Empirical research 10.1080/030982
65.2018.145517

4

Chanlin & Chan,
2018

Augmented reality applied in di
etary monitoring

Libri Empirical research 10.1515/libri-20
17-0024

Teng et al., 2018 Impact of Augmented Reality o
n Programming Language Learni
ng: Efficiency and Perception

Journal of Educa
tional Computing

Research

Empirical research 10.1177/073563
3117706109

Aebersold et al.,
2018

Interactive Anatomy-Augmented
Virtual Simulation Training

Clinical Simulatio
n in Nursing

Empirical research 10.1016/j.ecns.2
017.09.008

Llena et al., 2018 Implementation of augmented r
eality in operative dentistry lear

ning

European Journal
of Dental Educa

tion

Empirical research 10.1111/eje.122
69

Carrera et al., 20
18

Teaching with AR as a tool for
relief visualization: usability and

motivation study

International Res
earch in Geograp
hical and Environ
mental Education

Empirical research 10.1080/103820
46.2017.128513

5

Molnár et al., 20
18

Use of augmented reality in lea
rning

Acta Polytechnica
Hungarica

Empirical research 10.12700/aph.1
5.5.2018.5.12

Richardson et al.,
2018

Augmented affordances support
learning: Comparing the instruct
ional effects of the Augmented
Reality Sandbox and convention
al maps to teach topographic

map skills

Journal of Intera
ctive Learning Re

search

Empirical research NA

Kugelmann et al.,
2018

An Augmented Reality magic mi
rror as additive teaching device

for gross anatomy

Annals of Anato
my

Empirical research 10.1016/j.aanat.
2017.09.011

Lytridis et al., 20
18

ARTutor—An augmented reality
platform for interactive distance

learning

Education Scienc
es

Design case 10.3390/educsci
8010006

Chang & Yu, 201
8

Using augmented reality technol
ogies to enhance students' enga
gement and achievement in scie

nce laboratories

International Jour
nal of Distance
Education Techno

logies

Empirical research 10.4018/ijdet.20
18100104

Del Rio-Guerra et
al., 2019

AR Graphic representation of m
usical notes for self-learning on

guitar

Applied Sciences
(Switzerland)

Empirical research 10.3390/app921
4527

Bork et al., 2019 The Benefits of an Augmented
Reality Magic Mirror System for
Integrated Radiology Teaching i

n Gross Anatomy

Anatomical Scien
ces Education

Empirical research 10.1002/ase.186
4

Alahmari et al., 2
019

Faculty awareness of the econo
mic and environmental benefits
of augmented reality for sustai

nability in Saudi Arabian univers
ities

Journal of Clean
er Production

Empirical research 10.1016/j.jclepr
o.2019.04.090

Cabero-Almenara
& Roig-Vila, 2019

The motivation of technological
scenarios in Augmented Reality
(AR): Results of different experi

ments

Applied Sciences
(Switzerland)

Empirical research 10.3390/app914
2907

Cabero-Almenara
et al., 2019

Adoption of augmented reality t
echnology by university students

Heliyon Empirical research 10.1016/j.heliyo
n.2019.e01597

Bodensiek et al.,
2019

Augmenting the fine beam tub
e: From hybrid measurements t
o magnetic field visualization

Physics Teacher Design case 10.1119/1.5095
388

ChanLin et al., 2
019

An epistemological assessment
of learning nutritional informati

on with augmented reality

Electronic Library Empirical research 10.1108/EL-06-2
018-0128

Bacca et al., 201
9

Framework for designing motiva
tional augmented reality applica
tions in vocational education an

d training

Australasian Jour
nal of Education
al Technology

Empirical research 10.14742/ajet.4
182



Chin et al., 2019 Effects of an augmented reality-
based mobile system on studen
ts’ learning achievements and
motivation for a liberal arts cou

rse

Interactive Learni
ng Environments

Empirical research 10.1080/104948
20.2018.150430

8

Bos et al., 2019 Educational Technology and Its
Contributions in Students’ Focus
and Attention Regarding Augm

ented Reality Environments and
the Use of Sensors

Journal of Educa
tional Computing

Research

Empirical research 10.1177/073563
3119854033

Boonbrahm et a
l., 2019

Teaching fundamental programm
ing using augmented reality

International Jour
nal of Interactive
Mobile Technol

ogies

Empirical research
10.3991/ijim.v13

i07.10738

Cabero-Almenara
et al., 2019

Educational uses of augmented
reality (AR): Experiences in educ

ational science

Sustainability (Sw
itzerland)

Empirical research 10.3390/su1118
4990

Carbonell-Carrera
& Hess-Medler, 2
019

Interactive Visualization Software
to Improve Relief Interpretatio

n Skills: Spatial Data Infrastructu
re Geoportal versus Augmented

Reality

Professional Geo
grapher

Empirical research
10.1080/003301
24.2019.159506

4

Tzima et al., 201
9

Augmented reality applications i
n education: Teachers point of

view

Education Scienc
es

Empirical research 10.3390/educsci
9020099

Kim-Berman et a
l., 2019

Validity and User Experience in
an Augmented Reality Virtual To

oth Identification Test

Journal of Dental
Education

Empirical research 10.21815/JDE.01
9.139

Lin et al., 2019 Research into the e-learning mo
del of agriculture technology co
mpanies: Analysis by deep learn

ing

Agronomy Empirical research
10.3390/agrono
my9020083

Liu et al., 2019 Comparison of AR and physical
experiential learning environmen
t in supporting product innovati

on

International Jour
nal of Engineerin
g Business Mana

gement

Empirical research
10.1177/184797
9019839578

Logishetty et al.,
2019

Can an Augmented Reality Head
set Improve Accuracy of Acetab
ular Cup Orientation in Simulate

d THA? A Randomized Trial

Clinical Orthopae
dics and Related

Research

Empirical research 10.1097/CORR.0
0000000000005

42

Mei & Yang, 201
9

Nurturing environmental educati
on at the tertiary education lev
el in China: Can mobile augme
nted reality and gamification he

lp?

Sustainability (Sw
itzerland)

Empirical research

10.3390/su1116
4292

Pellas & Kazanidi
s, 2019

Developing and assessing augme
nted reality applications for mat
hematics with trainee instructio
nal media designers: An explora
tory study on user experience

Journal of Univer
sal Computer Sci

ence

Empirical research

10.3217/JUCS-02
5-05-0489

Kaur et al., 2019 Design implications for adaptive
augmented reality based intera
ctive learning environment for i
mproved concept comprehensio
n in engineering paradigms

Interactive Learni
ng Environments

Empirical research
10.1080/104948
20.2019.167488

5

Redzuan et al., 2
019

Emotional augmented reality-bas
ed mobile learning design elem
ents: A kansei engineering appr

oach

Indonesian Journ
al of Electrical E
ngineering and C
omputer Science

Empirical research 10.11591/ijeecs.
v14.i1.pp413-42

0

Rusli et al., 2019 A study of students' motivation
in using the mobile arc weldin

g learning app

International Jour
nal of Interactive
Mobile Technol

ogies

Empirical research
10.3991/IJIM.V1

3I10.11305

Singh et al., 201
9

Evaluating the impact of the au
gmented reality learning environ
ment on electronics laboratory
skills of engineering students

Computer Applic
ations in Enginee
ring Education

Empirical research
10.1002/cae.221

56

Sung et al., 2019 Real-time augmented reality phy
sics simulator for education

Applied Sciences
(Switzerland)

Empirical research 10.3390/app919
4019

https://doi.org/10.3390/agronomy9020083
https://doi.org/10.3390/agronomy9020083


Yip et al., 2019 Improving quality of teaching a
nd learning in classes by using

augmented reality video

Computers and E
ducation

Empirical research 10.1016/j.compe
du.2018.09.014

Yu et al., 2019 Effect of AR-based online weara
ble guides on university student
s’ situational interest and learni

ng performance

Universal Access
in the Informatio

n Society

Empirical research
10.1007/s10209-

017-0591-3

Zarraonandia et a
l., 2019

Using a Google Glass-Based Clas
sroom Feedback System to Impr
ove Students to Teacher Comm

unication

IEEE Access Empirical research
10.1109/ACCESS.
2019.2893971

Nordin et al., 20
20

Mobile augmented reality using
3d ruler in a robotic education
al module to promote stem lea

rning

Bulletin of Electri
cal Engineering a
nd Informatics

Empirical research
10.11591/EEI.V9I

6.2235

Fernandes et al.,
2020

An augmented reality-based mo
bile application facilitates the le
arning about the spinal cord

Education Scienc
es

Empirical research 10.3390/educsci
10120376

AlNajdi et al., 20
20

The effectiveness of using augm
ented reality (AR) on assemblin
g and exploring educational mo
bile robot in pedagogical virtual

machine (PVM)

Interactive Learni
ng Environments

Empirical research
10.1080/104948
20.2018.155287

3

Gómez-Galán et
al., 2020

Socio-educational impact of aug
mented reality (AR) in sustainab
le learning ecologies: A semanti

c modeling approach

Sustainability (Sw
itzerland)

Empirical research
10.3390/su1221

9116

Nadeem et al., 2
020

AR-LaBOR: Design and assessme
nt of an augmented reality appl

ication for lab orientation

Education Scienc
es

Empirical research 10.3390/educsci
10110316

Lee, 2020 Using augmented reality to trai
n students to visualize three-di
mensional drawings of mortise–t
enon joints in furniture carpentr

y

Interactive Learni
ng Environments

Empirical research
10.1080/104948
20.2019.157262

9

Soltis et al., 202
0

A novel approach to measuring
student engagement while usin

g an augmented reality sandbox

Journal of Geogr
aphy in Higher E

ducation

Empirical research 10.1080/030982
65.2020.177154

7
Pombo & Marqu
es, 2020

The potential educational value
of mobile augmented reality ga
mes: The case of edupark app

Education Scienc
es

Empirical research 10.3390/educsci
10100287

Urbano et al., 20
20

Evaluating an online augmented
reality puzzle for DC circuits: S
tudents' feedback and conceptu

al knowledge gain

Computer Applic
ations in Enginee
ring Education

Empirical research
10.1002/cae.223

06

Gonzalez et al., 2
020

Augmented reality-based learnin
g for the comprehension of car
diac physiology in undergraduat

e biomedical students

Advances in Phys
iology Education

Empirical research
10.1152/advan.0

0137.2019

Bogomolova et a
l., 2020

The Effect of Stereoscopic Augm
ented Reality Visualization on L
earning Anatomy and the Modif
ying Effect of Visual-Spatial Abili
ties: A Double-Center Randomiz

ed Controlled Trial

Anatomical Scien
ces Education

Empirical research

10.1002/ase.194
1

Gómez-Tone et a
l., 2020

International comparative pilot s
tudy of spatial skill developmen
t in engineering students throug
h autonomous augmented realit

y-based training

Symmetry Empirical research

10.3390/SYM12
091401

Gómez-Tone et a
l., 2020

International comparative pilot s
tudy of spatial skill developmen
t in engineering students throug
h autonomous augmented realit

y-based training

Symmetry Empirical research 10.3390/SYM12
091401

Conley et al., 20
20

MantarayAR: Leveraging augmen
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