22 XSHEmS K40 M1S, pp. 22~35 (2021) http://cx.doi.org/10.15267/keses.2021.40.1.22

Analysis of Domestic and Foreign Science Education Research Trends
using Augmented Reality
- Focusing on Implications for Research in Elementary Science
Education -

Na, Jiyeon * Yoon, Heojeong'f

ABSTRACT

In order to investigate the trends in science education research using AR (Augmented Reality) and derive
implications for elementary science education, we analyzed 71 research articles on AR application in science
education published in both Korea and abroad from 2010 to August 2020. In quantitative aspects, the number
of published articles has steadily increased. For domestic researches, the number of papers targeting for elementary
school students was higher than that of middle & high school students. In the research method aspects, qualitative
methods were most frequently used. In particular, papers regarding the development of AR program and
verification of its effectiveness were most frequently published. The researches using mixed method in domestic
field were smaller in number than that of the research in abroad. There were similar trends in research targeting
elementary school students. In the aspects of the contents, more researches were performed on biology and earth
science areas than others. In case of researches for elementary school students, the proportion of researches on
biology and earth science was even higher. Domestically the proportion of studies on the convergence of science
and non-science subjects was higher than that of foreign studies. The number of researches exploring the
effectiveness on ‘non-scientific attitude domain’, ‘cognitive domain’, and ‘program domain’ were relatively
higher than that on ‘inquiry & practice domain’ and ‘science-related attitude domain’. For types of AR contents,
‘observation manipulation type’ was mostly studied, followed by ‘experimental activity type’, and ‘learning guide
type’. In case of studies on elementary school students, the ratio of ‘observation manipulation type’ contents was
higher than that of others, whereas studies on ‘field problem solving type’ were relatively less reported than
others. In addition, studies on ‘simple interaction’ were most frequently reported. Particularly, there were relatively
few studies on ‘linear and nonlinear interactions’ in domestic field. As a result of analyzing key words, we found
that the key words related to the characteristics and implementation of AR frequently occurred, and the key
words related to elementary education and the merits of AR had many direct connections with other key words.

Key words: augmented reality, research trend, elementary science education
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Table 2. Research subjects presented in science education research using AR
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Table 3. Research methods used in science education research using AR
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Table 4. Data collection methods used in science education research using AR

AR A kit FGI Riss = 715 (%)
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=9 AT 46 (60.5) 15 (19.7) 2 (26) 9 (11.8) 2(26) 2 (26) 76 (100.0)
F7(%) 58 (61.1) 17 (17.9) 332 11 (1L6) 442 220 95 (100.0)

z= =4

ay a7 7 (778) 1 (1L1) 0 (0.0) 0 (0.0 1 (111) 0 (0.0) 9 (100.0)

42 29

AT oo 17 (58.6) 8 (27.6) 1 (34) 3(103) 0 (00 0 (0.0) 29 (100.0)

*57) oldel BHor A8E £ AL B AgdlE
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Table 5. The number of samples presented in science education research using AR
AFHAL 4 1~10  11~20 21~30 31~40 41~50 51~60 61~70 71~80 81~90 91~100 101 ©1’ 7(%)
EN 0 1 2 5 2 2 1 0 0 0 1 14
v (00) (1) (143)  (357) (143) (143) (1) (00  (00) (0.0  (7.1)  (100.0)
29 A7 2 1 5 1 5 11 8 4 0 2 7 46
v @3) (22 (109 (22 (109 (239 (174 @®7)  (00) @43  (152)  (100.0)
27(%) 2 2 7 6 7 13 9 4 0 2 8 60
o IV (33) (33 (L7 (1000 (L7 QL7 (1500 (67  (00)  (33)  (133) (100.0)
2= et 0 0 2 2 1 1 1 0 0 0 0 7
gy AT 00 (00)  (286) (86 (143) (43 (143) (00 (00 (00  (0.0)  (100.0)
UG 0 0 0 0 0 8 2 1 0 1 4 16
4T A7 00 00 (00 (00 (00 (500 (125 (63 (00 (63  (250) (100.)
Table 6. Contents areas presented in science education research using AR
RIEE £ 518} e A3 A A o g3 A3 9 57 A%
Y AT 1(59 1 (59 4 (23.5) 5 (29.4) 159 0 (0.0) 5.294) 17 (100.0)
29 AP 9 (17.3) 7 (135) 19 365 10 (19.2) 4(1.7) 2 (3.9) 1(19) 52 (100.0)
ZA(%) 10 (14.5) 8 (11.6) 23 (333) 15 (2L7) 5(7.2) 229 6 (87 69 (100.0)
2= et
e e 1 (12.5) 0 ( 0.0) 3 (375) 3 (375) 0 (0.0) 0 (0.0) 1 (12.5) 8 (100.0)
U g9
AT g 1 (56 0 ( 0.0) 9 (50.0) 7 (389) 1 (5.6) 0 (0.0) 0(00) 18 (100.0)
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5, AEo] 99(50.0%), A F28to] 7(38.9%) =
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o] 24 #zele Hlol| ofE ol e 2AE FE
TEA, A8 712710 AN E AR AIRE
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Aol m&o] o] FojA M, YA} FFo AW
slA 1 7MA s FE O] witel g
Eo] HIETE HF &3t IS AEd=
A7t o 7] o ® AdhETh

U - & AFdA EE e 99

o 1

re

o =
< 5%

P Ael7} et Fu) 4] A 3

93} 38 9 mae §ES

(29.4%)°] A%

T A7k sd
URAE, =79 A7 Ay % <

T7F 2 (3.8%), 3t 9o &3 AF7F 1H(1.9%) 2
2 Yehgth o]#dk Aol e wdel AAE

$ga% AT BFS BA

Lee et al

1

(2014)¢]

A7 Adst TRV R SEAALEe] Al

e 2714 Agexe] A7 Feish A9

(<]
-

K

o
N
&

o o
. o

R\

2
oW N
5
3
Loy

o
H
'
o

ungﬁn&\?lo‘lﬁﬁ__ﬁ,ﬁob
o
fu

e <
o

=

tlo

R Ao
rO

H7H2470, 18.9%)31=
7}t & T o

o o\
o o)
r |
N >,
=
u
&
o
o
4
A

N
gy
2

o, T

O

37t
AAE

Ll

A7}= Table 7%
A 4074(31.5%)=
o] 25} 9je] oA
2289 1 o
z}8} x| Aot )

2o

&°l

m
A

oo Y L

%

713270, 25.2%)
88 & X2

skt

e}
=



30

A8 TS

ol

HidoZ H1Z, pp. 22~35 (2021)

Table 7. Dependent variables identified in science education research using AR

Q4974

o
==

PEEEE

2o Q) EERELE zZ2a3 99 %
AR @4, Ay FTE o+ St 9 =1 ds %)
s AT 6 (20.7) 3 (10.3) 5 (17.2) 9 (3L0) 3 (10.3) 3 (10.3) 29 (100.0)
29| A 26 (26.5) 5(5.0) 9 (9.2) 31 (31.6) 21 (214) 6 ( 6.1) 98 (100.0)
FAC) 2 B3 8(63) 14 (110) 40 (31.5) 24 (18.9) 9 (7 127 (100.0)

z= =

sy A7 4(267) 1(67) 1(67) 7 (46.7) 2 (133) 0 ( 0.0) 15 (100.0)

e =g

A7 g 1463 2(48) 2 (48) 13 31.0) 6 (14.3) 5 (11.9) 42 (100.0)

* %) ol deldA ARE FU A4S, B Aede

ARG Goly 4 gy Held vt g AL At =RoA Hud 2734 Zelxo]
2 B3 A Jod 492 4 A5e FdS Hele A3t Table 83 2t} 24 F g

Aoz FEZsh olgfg AN 253 Tk TAAC B Zad gAS s
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d Zrad o] FHetusel] EHT} JEA 7 wo] YERGTH32M, 42.6%). 1 THE o2 A&
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B e Zaage] D w3 o|Fojaol o] 17.3%(137)E AXSTh ol wiEl, g4
otk %’}iﬂr B3 2445S nelstd 34 9 7
B 1 R Pl aeel Haled e AN Bad W ARE Agae A9eA
o ERHMAT, S48 z2a8s FY OHé‘d S 43 ATE AUF e At 53
o0 Gehie Sy o AR 4EAE A el AT A% APEANEY ol veht
O, 24 Zo g 2L RES Ba DA A Q9T w9 25HHL ez @ A7
T= UAgTE BAZRA] ol Yeh A= FRAI, Afole HEAY O dg Aol o AA Y
oed ATECl Fhelel AU Teade  ehdth o|ald Arke IUAMe) WE G40l &
Flehe ] Uehte @4 SR SRdA Seln), Sygel A9 A g B
pASp) g Adhoe st wSeld SE AU A B3 Aoter ) B2 S e
de 288 9 2 RS AT F s A s BFske vl AR < ddke RS 28
ojtt. g A7} 2e Zlog BOTHChang ef al., 2016).
Table 8. Types of AR contents presented in science education research
F7dd 2dl2 73 S SR APLEY it AFEANE Al(%)
U A 12 (48.0) 8 (32.0) 5 (20.0) 0 ( 0.0) 25 (100.0)
29 A 20 (40.0) 16 (32.0) 8 (16.0) 6 (12.0) 50 (100.0)
F7(%) 32 (42.6) 24 (32.0) 13 (17.3) 6 ( 8.0) 75 (100.0)
zzay AW AT 6 (75.0) 1 (12.5) 1 (12.5) 0 ( 0.0) 8 (100.0)
W AT 2o an 8 (44.4) 3 (16.7) 5 (27.8) 2 (111 18 (100.0)
*F N o] frEE B89 A9, BeAe
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Table 9. Interaction types of AR contents presented in science education research

27434 2d= 3534 %3 A R YR FoAs  uAgE s Al(%)
E 6 (75.0) 1 (12.5) 1 (12.5) 8 (100.0)
25 U AT
i 6 (35.3) 4 (23.5) 7 (41.2) 17 (100.0)
Z7A(%) 12 (48.0) 5 (20.0) 8 (32.0) 25 (100.0)

Table 10. Key words’ frequency of science education researches using AR

Ll A = k| A Gl
1 AR 51 13 e-Learning
2 Interactive learning environments 10 14 Simulation *
3 VR 8 15 Classroom
4 Application 16 Development
5 Elementary education ° 17 Flow
6 Medium 18 Game based learning
7 Mobile learning 19 Inquiry
8 Reality 20 Inquiry based learning ’
9 Steam ’ 21 Intellectual disability
10 Teaching learning strategies 22 Interaction
11 Technology 23 Secondary education
12 Area 4 24 System
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Table 11. Top 20 words’ degree centrality for the semantic network of science education researches using AR

L] FA o AZFA Sl FA| 0] HEFAHA
1 AR 0.1778 11 Application
2 Interactive learning environments 12 Steam
3 Elementary education 13 Technology
4 Game based learning 0.0667 14 Area
5 Cooperative collaborative learning 15 e-Learning
0.0222
6 Engagement 16 Interaction
7 Medium 17 Secondary education
8 Teaching learning strategies 0.0444 18 Chemistry
9 Flow 19 Concept map
10 VR 0.0222 20 Physic

dlA 7Hg Bel dud FAlelE ‘AR (513)11L,
I Y-S 2 ‘interactive learning environments ] 10
3] 2 Vel B3 VR’ (83]), ‘application’ (63]),
‘elementary education’ (63]), ‘medium’ (53]), ‘mobile
learning’ (53)), ‘reality’ (5%]) £22 YEISTE A
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