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ABSTRACT

This study aimed to develop and implement a Scientific Environmental Project on the

scarcity of water resources and to examine its impact on the environmental competency

of elementary school students. The participants were 60 fourth-grade elementary school

: students, and pre- and post-tests were conducted. The collected data were analyzed

'.) using a paired samples t-test. The results indicated that elementary school students who
participated in the Scientific Environmental Project showed significant differences in all
sub-domains of environmental competency. Specifically, there were statistically significant
differences in reflection and insight (p <.05), environmental information utilization (p <.001),
creative problem solving (p < .05), environmental sensitivity (p < .05), communication and
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Introduction
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Methods

Procedure
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Table 1. Research procedure
| Selection of research topic and review of theoretical backgraound |

!

Review of previous studies on water-related environmental education |

!

| Development of water-related science-environment project based instruction and selection of measurement tools |

!
| Pre-test of participants' environmental competency |

!

| Implementation of water-related science-environment project based instruction |

!

| Post-test of participants' environmental competency |

!
| Statistical processing and analysis |

Participants
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Table 2. Participants
Gro Classification

. Male Female Total
Experimental group 29 31 60
Design
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Table 3. Research design

G, (0)
G;,: Experimental group

O,: Pre-test of environmental competency

X,: Application of water-related scie nce-environment project based instruction
0,: Post-test of environmental competency

>
&

Development
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Table 4. Instructional activities of the science-environment project based program on water resource

scarcity
Session Subject Sub-topic Learning activities
1~2 - Opening the project - Read the book ‘Gurgle Stop! Our Country is Also in Danger. Precious Water’ and
generate topic-related questions.
- Planning the project by gathering topics to explore
3~4 Social Studies  Exploring resource scarcity - Comparing water consumption in Korea and the world using bar graphs
Math - Exploring reasons for resource scarcity by comparing production and consumption
5 - Understanding the meaning of Water Footprint

- Exploring practical ways to reduce Water Footprint
6~7 Social Studies  Exploring the importance - Investigate cases of unequal resource sharing.
of resources - Investigate water-shortage regions and create a water scarcity map.
8~9 - Explore the importance of irreplaceable resources.
- Explore the problem of choice caused by resource scarcity.
10 Science Exploring functionsby - Observe the changes in the three states of water.
state of water - Explore and communicate about state change phenomena of water found in our
surroundings.
11 - Observe and predict changes in weight and volume when water freezes or melts.
- Measure changes in weight and volume when water freezes or melts.
12 - Observe the phenomena that occur when water evaporates and boils.
- Explore and communicate about everyday phenomena related to the evaporation and
boiling of water.
13 - Observe the outer surface of a beaker containing ice and make inferences.
- Explore and communicate about everyday phenomena related to the condensation of
water vapor.
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Table 4. Instructional activities of the science-environment project based program on water resource

scarcity(continued)
Session Subject Sub-topic Learning activities
14~15 Science Sharing resources and - Investigating methods to solve water shortage

Social Studies science t echnology - Exploring how scientific technology exchange helps solve water shortages
16 Science Korean Designing the Water Maker - Explore the conditions required for state changes to occur.

device - Discuss ways to collect water again using state changes.
17~18 - Organize the explored contents to create a central idea.
- Design a Water Maker device to solve the water shortage problem.
19 Science Holding the Water Maker - Write a persuasive text on why the equal sharing of resources is important.
Korean presentation - Create an infographic to show the importance of resources.
20 Art - Hold a special “Water Creator’ presentation on solving the water shortage.
- Reflect on the science-environment project and evaluate growth.
Tool
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Table 5. Items of the environmental competency measurement tool for elementary school students

Category No.

Items

Reflection and insight 1-1
12
1-3
1-4

1-5
Environmental 2-1
information utilization 22

2-3
24
2-5
Creative problem solving ~ 3-1
32
33
34
3-5
Environmental sensitivity ~ 4-1
42
43
4-4
4-5

I'have an environmental problem [ want to solve in the future.

I know how my usual habits affect the environment.

I know what I need to do to protect the environment.

I can make my own plans to practice environmental protection.

I believe I also have a responsibility to protect the environment.

I can change my mind when I learn new environmental information.

I can collect climate change information and represent it in tables or graphs.

IfThave questions about the environment, I look for the necessary information myself.

I can choose the more important option among various solutions to environmental problems.
I get information about the environment through various methods such as books, the internet, and people.
I try to think of many ways to solve environmental problems.

I tend to suggest practical ideas to solve environmental problems.

I can find various ways to solve the problem of climate change.

I can adapt ideas for solving environmental problems to fit new situations.

I can change the environmental protection behaviors that people know into better ideas.

I like participating in nature ecological experience activities.

Videos about the environment stay in my memory for a long time.

I get worried when I hear news that fine dust is severe.

I 'am interested in how nature changes according to the seasons.

I can express my feelings about the environment through songs or drawings.
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Table 5. Items of the environmental competency measurement tool for elementary school

students(continued)

Category No. Items

Communication and 5-1 Ican verbally communicate my thoughts on environmental issues.

conflict resolution 52 Ican explain energy-saving methods to my friends in easy-to-understand terms.

5-3  Ican persuade a friend who has a different opinion on environmental issues.

54 1can make decisions to solve environmental problems by gathering the opinions of several people.

5-5  Ican grasp the important points after listening to my friends' explanations about environmental issues.
Environmental 6-1 Itry to practice environmental protection behaviors together with my fiiends.
community competency -2 T know what the rules for environmental protection are at school.

6-3 Tamalso interested in the environmental problems of countries on the other side of the world.

64 Itry to participate in environmental protection volunteer activities at school or in my community.

6-5 I consider myself an important member in solving the environmental problems of my community.

Data Analysis
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Table 6. Pre- and post-test results on environmental competency

Category test N M SD t p
. L Pre-test 60 2.67 .83 .
Reflection and insight Post-test 60 112 104 -2.557 0.013
. . . e Pre-test 60 2.63 .70
Environmental information utilization Post-test 60 118 106 -3.568 0.000
. . Pre-test 60 2.61 94 .
Creative problem solving Post-test 60 103 L1 -2.068 0.043
. o Pre-test 60 2.69 1.11 .
Environmental sensitivity Post-test 60 110 L04 -2.265 0.027
o ) . Pre-test 60 2.62 1.14 .
Communication and conflict resolution Post-test 60 110 65 -2.852 0.006
) . Pre-test 60 262 76
Environmental community competency Post-test 60 120 114 -3754 0.000

Fhk

<05, "p<.01, "p<.001

The effect on reflection and insight competency
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The effect on Environmental information utilization
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The effect on Environmental community competency
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Discussion

AT AHE Bl = A2 3|Aad v Tshe] mRAE 7RE 4]
A APE-ARE 2FG-o]m]gt @2 ol BoldE AS4 o & &
dol kA1 AP of & o] Eojule &30 A E 58, ol Aol a2
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£ 43 g6hs A7t E =5 F=TH(You & Sung, 2007). WEbA] = AR} Zho] Sy A} ek A
g meAEe g2t e 25ehle) 243 AU ZSsHE Bl 20| Kim & Lee, 2019). 53]
Z58PY A1719] BES S 1T o, FEA|Q] YRlat ZHE olslistal Ef o] FiSHS o] Zof U
L 8o HIER] QQE}Q'(Shlm&L ee, 2010). o] AFLoj| A Lrehd 87 ok A oj o o] ok &FAkL o] 23k
weH Mo 35 AT shaE 4 9t

e 2 Aol A AR 87 5 AL Eqk(Jeong et al., 2020)= 2015 71 Sy 7|Hko 2 Zi
"0z HJ-5F & AREE, Fod FAlol4, &7 18, AT H 454, &7 354 9
o2 Tg5lo] ITa R, 2015), ¥ 2022 W3 WATAOINE B ke Al2w Ak, 87 Aug
2, o)1 BAlsIE, 97 244, e s U 2 5al, Hein 35 elgko = A28 Hglrka s,
202, 0] Tl 7120] g B o e AT AL ofF 0.2 B B5A| oS ‘Weiat B

2akxo| 1

=
ofyo 2 WAL BHL DA, AR BRI ALY AT 87 AL BPHo| T 5T
) 7 35 A Welat 354 ol oA 874 et e
U 7

o] 43S EFTHs Holld SAYk Teit gtel nlst 3] FYUskA o B E FH 200 A4 1
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Conclusion Implications

o] AT XSS YFOR B 20| 3|2y T et B LA E |40 AR 5 Al
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T AYBe) BARAZ GT A Aot 2550 B AES 2§ shA BASNA ek Byt
5 galch §91 RS 71 ) A R4l A7| 3 U7, U 25 0EEALe

3Fo}tod(Kim & Lee, 2019) 2554
ok Al 92 25
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g ol

TFAH R o2y TRAE 79 29 29 & AAE B AT Al -5, B FEEE,
ol A2, B 24, rkas B 2532, 73 35 A AT oM 7HA] shef 9 ol {2
R /ol El= it o] = Bt g2 AAIG Z=AE 7Hh qfo] SAYo] 2 e TR
FIMNA 5 3= 7HsdE Atk fulfl= Aot 53] 4258 992 S0l e A= 7]
Sohe 482 59l Al i e sl HE SRS E0)7] A S Hohs I0IM 7
ol veston, 3 JHEE A2 oA oA ot miAlol A $ JHE A AEE Jx=
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A2 S 25k7] 9Ie S FARRERL Eojshe wa Able) Az sl FAeke 2o Ak BUS 5
S g EIglon] B2 T5A ofRFe 14 RS Ba) Ao U5 5 BAIS AT 4 982
7o} ol ABEISick of2/8h Aok 3138 ZRAS ol 2504e] 87 ofe @
A PAIE B D AGTPIYE e
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