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The Effects of Flash Panorama-based Virtual Field Trips on Middle School
Students’ Spatial Visualization Ability, Conceptual Understanding,
and Perceptions

Ki-Young Lee*
Division of Science Education, Kangwon National University, Gangwon 200-701, Korea

Abstract: The purpose of this study is to investigate the effects of flash panorama-based virtual field trips (VFT) as a
supporting tool for geological field activity on middle school students’ spatial visualization ability, conceptual
understanding, and perceptions. A total of 17 middle school students participated in a three day long actual geological
field trip around Jeju Island where a three-phase instructional model is applied for utilization of flash panorama-based
VFT, which was proposed by Kim and Lee (2011). With one-group pretest-posttest pre-experimental design, data were
collected using questionnaire and were analyzed to find out a change in students’ spatial visualization ability and volcanic
concept understanding, and their perceptions about the utilization of flash panorama-based VFT. Findings are as follows:
First, the effect of utilizing flash panorama-based VFT in actual field trip revealed that there was meaningful increase in
‘spatial relation’ category of spatial visualization ability and ‘knowledge’ and ‘comprehension’ domains of volcanic
concept understanding. Second, majority of students showed positive gain index in both spatial visualization ability and
volcanic concept understanding. Lastly, participating students showed much interest and high satisfaction, and positive
perception on the use of VFT. They also perceived that the utilization of flash panorama-based VFT could help in
carrying out an actual field trip in terms of cognitive and geographical factors.
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Questions Domains
. o - o -

1 Are all volcanoes similarly shaped? If not, how many distinct shapes can be seen? (Please illustrate your Knowledge
ideas below)

2 What is the difference between lava and magma? Knowledge
Describe the composition of a typical volcano. In other words, if you could cut a volcano in half, what .

3 . Comprehension
would you see on the inside?

4 Think about the location of volcanoes on land around the world. Is there a pattern to their location? If so, Analysis
what might control that pattern? Y

5 Why does a volcano erupt? Comprehension

6 What controls how explosive a volcanic eruption will be? Comprehension

7  How does water in a volcanic system affect how explosive a volcanic eruption will be? Comprehension

8  Draw a picture of an erupting volcano and identify as many features as you can Knowledge
Volcanic eruptions can create natural hazards beyond the eruption of lava and ash. List hazards caused by

9  erupted material and identify hazards caused by the interaction of these materials with their surrounding Analysis
environment.
As specifically as possible, describe how a volcano might affect the following people or groups of people in
the region:

0 * A farmer living at the base of the volcano: Application

b. A tourist camping along a stream flowing down from the volcano:

c. A pilot of airliner flying through an area above the volcano:

d. A group of skiers on the side of the volcano:
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Table 2. T-test results of the change in spatial visualization ability

Category M SD SE t df p-value (2-tails)
Pre 441 2.35 0.569
ial relation (1 -2.74 1 .014%*
Spatial relation (10) Post 565 260 0,630 746 6 0.0
. . . Pre 10.82 6.24
Spatial manipulation (20) Post 13.24 557 0.097
. Pre 10.18 2438 0.602
Visual penetration (15) Post 024 358 0.868 1.281 16 0.219
g A5 Pre 25.41 8.00 1.940 1517 16 0149
um (45) Post 28.12 9.63 2,093 o '
*p<0.05

No. of () means score by category

M, SD, SE, t, df indicates mean, standard deviation, standard error, t-value, degree of freedom, respectively
For the spatial manipulation category, we conducted the Wilcoxon nonparametric test due to dissatisfaction of normality
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Table 3. Students’ gain index in spatial visualization ability

Spatial Spatial Visual
Students relrz)ations manill))ulation penetration Sum
S1 0.40 0.88 0.33 0.58
S2 0.44 0.44 -0.50 0.31
S3 0.14 -0.18 -0.63 -0.23
S4 0.00 1.00 0.40 0.70
S5 0.14 0.27 0.22 0.23
S6 0.50 0.00 0.00 0.09
S7 -0.13 0.77 -0.43 0.21
S8 0.50 N/AY -0.17 0.00
S9 -0.50 0.56 0.00 0.27
S10 -0.13 0.33 -0.25 0.08
S11 0.22 0.30 —-0.50 0.08
S12 0.60 0.60 0.25 0.53
S13 0.00 0.00 -0.25 -0.14
S14 -0.75 -0.20 0.40 -0.17
S15 0.60 0.18 -1.67 0.00
S16 0.57 -0.31 N/A -0.20
S17 0.67 N/A 0.00 0.14
Mean 0.19 0.31 -0.17 0.15

*Gain Index=(%opost—Yopre)/(100—Yopre)
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Fig. 3. Comparison of pre-post score (%) of volcanic concept understanding by behavioral domain.
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Table 4. T-test results of the change in volcanic concept understanding

Domain M SD SE t df p-value (2-tails)
Pre 3.65 1.11
Knowl .003*
nowledge (6) Post 459 0.80 0.003
Pre 424 1.82
1 *
Comprehension (8) Post 6.24 168 0.002
L Pre 4.18 272
Application (8) Post 400 150 0.924
Pre 3.18 0.81
Analysis (4 432
nalysis (4) Post 3.00 0.94 043
S %6 Pre 15.24 2.61 0.633 3686 16 0.002*
um (26) Post 17.82 341 0.828 I :
*p<0.05

No. of (') means score by domain
M, SD, SE, t, df indicates mean, standard deviation, standard error, t-value, degree of freedom, respectively
For each domain, we conducted the Wilcoxon nonparametric test due to dissatisfaction of normality

Table 5. Students’ gain index in volcanic concept under-

standing

Students Knowledge Comprehension Application Analysis ~ Sum
S1 0.33 0.50 0.67 -1.00 0.25
S2 0.00 0.50 1.00 0.00 0.40
S3 0.00 0.33 0.40 0.00 0.29
S4 0.33 -0.50 1.00 N/A 0.20
S5 0.60 0.75 -3.00 N/A 0.00
S6 1.00 0.67 0.13 -1.00 0.23
S7 -1.00 0.00 0.50 N/A 0.31
S8 0.33 0.80 N/A 0.00 0.40
S9 0.00 0.50 1.00 N/A 0.60
S10 1.00 0.83 -1.00 -1.00 0.00
S11 0.33 0.67 0.00 1.00 0.25
S12 0.50 1.00 1.00 N/A 0.91
S13 0.33 0.33 0.33 N/A 0.33
S14 0.50 1.00 -1.67 -0.50  -0.38
S15 1.00 N/A 0.00 0.00 0.17
S16 0.50 0.80 -3.00 -1.00  -0.18
S17 0.00 0.60 0.00 N/A 0.38
Mean 0.40 0.53 -0.05 -0.18 0.24

E2Al Diaiot 7|8 VFT 230 Chet &ty

o

HHAoZ 419

I FeA
SRREE
Abgelel Ak Ashe

[e] ~=
‘}:L:L_ ;fi]‘l"_‘

ED

PARS
=

]

gt} 7]
g7E 53
493 Aol
yehhslon, &
el aeA veht
zqzjq oz o]}d o}
A4 VFTE

=2

Table 72 0] 2 9F w9l VET &) EH
PSS SHE %alfz Aolt}. tre] &

H] @AM VFT 280] gl digh 71x X]“
5ok g =%o] HoH, @At 1191—% S
2 Eo=ZH XY st AHE AN

AA| okl FA f-&-3lsithal %%'S}ME}.
SHH, FH) Aol VFTS 28 ]
B FAE ARty AYS FEsled B
o] Utk B3It Table 8 7 FA| A4
AE @A VFT && Hd359] o

Ao} & AES Hlw BAg Zlojt} ko=
VFT &8 %o &7 FA|7} Brh A™sA 1

A golg W Ak AES VERoH,
S A 53 VFT &4 o)zl vlg] 7<) ¥
7b g, %H‘L Y&l %Lxﬂi}il S el
AstEe AEds 2t & iﬂh VFT &%
olFo= 571 id o] B “V% X3t AT
= =S 9t FAR A% c}M_L} VFT &% o]

O o HN o

B
X,



Z2Al THe2fot 7 [HE TR0l EfAe] EBO]

Sl

Bael 324 A2tel

=

o=

169

W Ofahet el Djxl= g

Table 6. The results of survey for students’ perception on the use of VFT

No Questions 5 Likert scale
1 VEFT system has been appropriately configured to utilize 42
2 The contents of VFT hits on my level 42
3 Flash panorama implemented in VFT provides a realistic experience 39
4 A variety of web contents inserted in panorama was new and exciting 42
5 VFT experience made me familiar to field area 4.1
6 VFT experience gave me confidence in actual field trip 39
7  VFT experience helped me learn more in actual field trip 42
8  Learning field area through the use of VFT in advance of actual field trip was helpful to make an inquiry plan 4.0
9  Learning field area through the use of VFT was helpful in actual field trip 42
10 VFT website was helpful in writing report and presentation after actual field trip 4.0

Mean 4.1

Fig. 4.
ration phase.

M cognitive

M geographical
1 psychological
M others

Students’ perception on the effect of VFT in prepa-

M cognitive

M geographical
M psychological
M others

0%
Fig. 5. Students’ perception on the effect of VFT in presen-
tation phase.
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Table 7. Summary of students’ response on the effect of VFT in preparation and presentation phase

Factor Preparation phase Presentation phase
+ able to obtain prior knowledge of Jeju « able to make PPT by looking back the information of
« able to learn about the geology of Jeju and select topic  field sites
easily « able to recall what we have learned by means of VFT
* able to associate my interest with geology of Jeju « can look for the missing information and summarize
Cognitive  * able to know I should be focused on Jeju in advance easily

able to get information on the topic of investigation
able to better understand actual field trip and learn the
basic knowledge of Jeju

able to know what is on Jeju and kind of lava

can refer to the information found on the VFT

Geographical

can look around field sites in advance
feel like I'm in there
able to identify the location of field sites visually

.

.

can see the terrain of Jeju again
able to revisit the field sites virtually
able to review some missing sites

* I don't know exactly, but I think VFT was helpful
* It was helpful to determine what to do

Others

.

It was a lots of help when preparing my presentation
able to see the materials I want to see again

the contents of VFT website was helpful

get more PPT data from VFT website

helpful to prepare presentation because VFT website
contains so much materials
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Table 8. Analysis of change in inquiry topic and plan after the use of VFT

Inquiry topic

Change in inquiry plan

Pre
Group 1 Structural characteristics of Difference of structure between Separate the content and method of investigation,
P Manjanggul Manjanggul and limestone cave concretize performing strategies
Group 2 Types and characteristics of Characteristics of the terrain of Reduce the scope of investigation, and embody

rock in cave Manjanggul

the content of investigation

Group 3  Characteristics of Jeju cave .
Jeju lava

Types and characteristics of

Use the specific academic terms and refine
the content of investigation

Group 4 Manjanggul of Jeju

Volcano and volcanic activity

Extend the scope of investigation from specific site
to encompassing entire sites of Jeju

The form and structure of

Group 5 Manjangeul

The terrain of Jeju and the
formation process

Extend the scope of investigation from specific site
to identifying the formation process of Jeju
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