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This study analyzed a group interview with six earth science teachers and eight middle school students
to find out the evaluations and criteria they use to evaluate VR/AR contents (two virtual reality content
and two augmented reality contents) in middle school science digital textbook. The study found the
VR/AR contents were evaluated on four criteria as follows: VR/AR media characteristics; technical
operation; user interface; and teaching-learning design. The evaluations can be summarized by each
criterion. First, regarding VR/AR media characteristics, interesting features of VR/AR contents were
considered relatively advantageous compared to other media like videos. However, its shortage of visual
presence and inconvenience of using markers were mentioned as shortcomings. Second, in the technical
operation criteria, teachers and students found the following conditions as technically challenging: failing
to properly operate on a particular OS; huge volumes of contents in the application; and frequent freezing

when using the application. Third, poor intuitiveness and lack of flexibility were found as negative aspects
in user interface. Fourth, regarding teaching-learning design, the teachers evaluated whether the VR/AR
contents delivered scientifically accurate information; whether they incorporated class goals set by teachers;
and whether they can help students’ inquiry. It turned out teachers gave negative feedbacks on VR/AR
contents. The students evaluated VR/AR contents by assessing whether they help them with learning
science but concluded they did not regard them necessary in science learning at school. Based on the
findings, this study discusses which development direction VR/AR contents should take to be useful

in teaching and learning science.
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Table 1. Background information of participant teachers
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Figure 1. Four students experiencing VR/AR contents

Table 3. VR/AR contents in the earth and universe area for
the 8th grade
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Figure 2. ‘Estimating the size of the Earth’ AR content and
‘Moon phase, lunar eclipse, solar eclipse’ VR content
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Table 4. Examples of segmenting and preliminary coding
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W s9l W T
A7t TR B SHANE ARelEA LARE A
o A5t MR e SeA Ee=ele] 4TAg
N2 ARG A B sl zelN LaANE A AR
e . I QTR S sl PG, 283 Pl 9] ol
e et AeH FE A ARl 5 olele] A B8ek At wiE 1ed 75
g 3 e TEIH ASAT Aol FEE 4 olshskn A A8 & UK
IEfsfo] 4 A TEIHE AgAC AHARS Ak} m8et, SR ASE WHHFEA
FPGN WehA et g Eel=o) w3l A9 fRlste] Adsiar SRS W8/ AR Al EEA
WA mors ae me | D020 ARIS THL0 ) W] TR SolA ESHIel A
- P RS o spye] Al ofshs Walsd A

AP B (Table 1)o] 712510 o]2ol3Awh 2T Holxise] &

2 wes} oS B0l A9l Rl o9 WRe BRI WE
ol wet AT} S22 DRSSP sgick Mg Weke 17~ S Wkl HEHOR VRAR | BAP, 7168 T8, A
1A17F 308 A 209 A QUefaol, meshs AR v Ale] WAE W, 2 W

Fohi 3} CiAE watie] Ak 2ExE waeh Mol o o] 5}9) WFE Table 63} o] AlRatatol wAtet shgo] A7k

A BASHEAS B Y8l ofle] TY 9 2, WFE, Wye] TS Wrkshed) ASS 3o Wt WS mEdln mE B
L AH AT ARS BASKIE WA A B AAt AL A 3ol whAlnkth ARiSo] el A A Anks 45t
Ak 3 AT AAE AT RS AR ARl 47 =ofsk e ARom B3], WSl digt ojzde] AXsHA) ¢
o Ay BelEEE 4 5o FAHoR Wi e rFos L A o] =9 A wAle) mAjeh shatel 9 wek KRS Yo
AAF Y8 AYsta, 24 &2 HAYgF o7 Hrly HES Z5HA 2 H|waln AHEEA Eo] 4l 3l o]F L virlo g B Ayl
Y E& St AR (segmenting) Ig& #A[HA ofH] o] BfAde gHslaal skylch

£ S5 %rKTable 4). ThE-O.2 22 W2 £ 4 Q= 4]
ou] 39 AiE Ko gt & Fu|RE, AR, H B . - Zat
Bk 20 ‘A AP, AT, AMEHEAA I Ze o)lEo

HFSeh 2 ZABCKTable 5). VPAUROR o] TP WESE o] el Holat Z3kw TSLIAY SYS0] gy meIEE
3 Ane moE wAsh SPPERE FEEE W MR e 9 msle gh8S aok- gelshy Table 73 20 awAle} SHASo] Al

63



Cha, Ga & Yoon

Table 7. Evaluation of teachers and students on VR/AR contents
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Figure 8. An example of low flexibility
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