364 =cSu5imS H33H K25, pp. 364~379 (2014) http://dlx.doi.org/10.15267/keses.2014.33.2.364

The Development and Application Effects of Convergence Program for
Field Trip and STEAM Education related Geology

Kim, Deok-Ho - Hong, Seung-Hof
(Jeju Jungang Elementary School) - (Jeju National University)T

ABSTRACT

In this study, a theme-centered STEAM program converged with field trip was developed in the ‘The stratum
and fossils’ unit of elementary science. The objectives were to find the influences on academic achievement,
creative problem solving abilities and scientific attitude of elementary school students. The STEAM education
program was composed of content which can be applied effectively by converging field trip and STEAM
elements. As the results applied the STEAM program to elementary school students, the experimental group
improved effectively in the academic achievement, creative problem solving abilities and scientific attitude
compared to the control group, which took the theoretical lesson. In conclusion, it is necessary to develop
systematically and continuously programs converging STEAM and field trip in various units of science subject
which field trip is possible.

Key words : geology, STEAM program, field trip, academic achievement, creative problem-solving ability,
scientific attitude
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Table 1. The main contents of the ‘The stratum and fossils’

unit in elementary science

Grade/ . . .
rade Unit The main contents of the unit
semester
+ Observe the stratum
- Learn about the generative process of
the stratum
+ Learn about the different types of the
stratum
- Observe the sediment ock
4th grade/ 1‘naryrc
d The stratum - Learn about the different types of the
secon
and fossils  sedimentary rock
semester

- Observe the different types of fossils
- Learn about the generative process of
the fossils

- Study using the fossils

- Field experience so students can observe
the fossils
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Presentation of situation -

Creative design -

Emotional experience

- Learn definitions of the stratum, sedi-
mentary rock and fossils
+ Learn features of the stratum, sedi-

N
mentary rock and fossils place
- Learn about the place can be observed
the stratum, sedimentary rock and fossils place

- Select the best place can be observed
the stratum, sedimentary rock and fossils
- Create a field trips lesson plan for selected

- Experience learning activity in selected

- Arrangement of learning content through
the field trips

— | - Produce creative presentation material

- Share your ideas with each other through
the presentation

Fig. 1. The process of STEAM program development
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Fig. 2. Experimental design
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Table 3. Lesson plan of STEAM program

eDEAM

Ste; Period Inquiry topic Main content and activities STEAM
P (time) quiry fop elements
- Learn definitions of the stratum, sedimentary rock and fossils @
Learn definitions and features . . @
1 of the stratum, sedimentary Learn features of the stratum, sedimentary rock and fossils @
(40 min) rock and fossils - Learn the importance of the Earth science’s history relate to the
Presentation stratum, sedimentary rock and fossils
of situation
- Learn about the geological places of Jeju Island @
Learn about places where ) .
2 stratum, sedimentary rock and Understand the geological factors each place contains @
(40 min) fossils can be observed - Investigate places where stratum, sedimentary rock and fossils can be @
observed .@
- Research the advantages and disadvantages of places to observe the
stratum, sedimentary rock and fossils @@ @
3 Select the best plac§ 0 0b- _ Sefect the best place for field trips ; based on exploration results
(40 min) serve the stratum, sedimentary  pejateq o place to observe the stratum, sedimentary rock and fossils
rock and fossils @
- Discuss suitability of the selected place with teacher
- Discuss students’ thoughts on what is necessary to perform a field @
) study at the selected location @
(iirea'tlve 4 Create a lesson plan for field - Create a plan for investigations that should be carried out by each
esi . . .
&n (40 min) trips of selected location group during the field study @@
- Present plans for experimental field learning using a variety of
methods @ @
- Observe the stratum, sedimentary rock and fossils of selected location @
e e aay, OTED 2
1250 \7‘ Expe;lencz lle@lng actvity _ Discuss the need for integrated inquiry by looking at survey
min) in selected location
( ) information of each group
- Clean up surrounding environment of selected location
8 Am ¢ of leami - Share feelings for field experience learning in each group @ @
40 min) temartlﬁféze; zle i_?;:ljnfﬁ;:n_ - O(;a&ze content of investigation in place of field experience learning
- Understanding the importance of the outcomes can be achieved by
creating presentations on the results of the experimental learning @ @
9~10  Produce creative presentation
Emotional (80 min) material - Create a production plan for presentation about the stratum, sedi-
experience mentary rock and fossils as a group @@@
- Produce creative presentation material @@@ @
1 Share ideas through - Share feelings while preparing the presentation @
. .are deas Troughh presen=_ Organize information and present about the investigations as a group
(40 min) tation
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Table 4. The result of a pre - post test comparison about academic achievement
. Pre-test Post-test Pre-Post comparison  Pre-Post comparison
Domain Group
M SD M SD 1p) of two group #(p)
Control .59 49 .63 48 — 1.44(.151)
Whole . ~2.30(.003%%)
Experimental .60 49 72 A5 —4.43(.000%*%*)
Control 49 .50 55 .50 —1.27(.205)
Stratum ' ~3.26(.001%%)
Experimental 51 50 n 45 —~4.20(.000%%%)
) Control .65 48 .67 A7 —.40(.687)
Fossil . —1.28(.201)
Experimental .66 48 73 A4 —1.65(.102)
) Control .64 48 .67 A7 —.750(.455)
Sedimentary rock . —.58(.565)
Experimental .62 49 .70 46 —1.71(.090)

#p< 01, **%p< 001
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Table 5. The result of a pre - post test comparison about creative problem solving ability

. Pre-test Post-test Pre-Post comparison Pre-Post comparison
Domain Group
M SD M SD 1p) of two group «(p)
Control 1.22 .84 1.28 49 —.65(.512)
Whole , —4.67(.000%+%)
Experimental 1.22 78 1.59 57 —4.40(.000%**)
) Control 1.22 .84 1.30 54 —.57(.569)
Problem defining ) —1.80(.076)
Experimental 1.36 .66 1.52 .68 —1.18(.242)
) Control 1.23 .85 1.27 45 —-.37(.712)
Problem solving . —4.92(.000%***)
Experimental 1.12 .84 1.64 A48 —4.82(.000%**)

A< 00]
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Table 6. The result of a pre - post test comparison about scientific attitude

. Pre-test Post-test Pre-Post comparison  Pre-Post comparison of
Domain Group
M SD M SD 1p) two group #(p)
Control 3.64 93 3.64 .85 .03(.969)
Whole . —7.69(.000%**)
Experimental 4.01 97 421 .83 —1.34(.185)
o Control 3.71 97 3.65 .81 46(.645)
Curiosity . —3.12(.002*%*)
Experimental 4.01 97 4.13 1.06 —.73(.468)
Control 3.52 1.03 3.56 92 —.29(.772)
Openness . —4.29(.000%*%*)
Experimental 3.80 77 4.17 .83 —3.08(.003**)
o Control 3.60 .84 3.76 .82 —1.29(.203)
Criticism ) —.59(.559)
Experimental 332 .89 3.85 111 —3.88(.000***)
) Control 3.79 819 3.83 81 —-.29(.772)
Cooperation ) —2.89(.004**)
Experimental 3.63 .859 421 .83 —4.65(.000***)
) Control 3.56 .89 3.40 93 1.13(.264)
Voluntariness ) —3.68(.000%***)
Experimental 3.52 929 3.99 1.02 —2.30(.004**)
Control 377 989 3.68 .86 .65(.521)
Perseverance ) —3.44(.001*%*)
Experimental 3.73 .98 4.16 .86 —2.83(.006%*)
. Control 3.56 93 3.61 72 —.45(.654)
Creativity ) —2.65(.009**)
Experimental 3.45 91 4.00 1.04 —3.91(.000%**)

wp< 01, 4y < 001
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Table 7. The result of STEAM program satisfaction survey

Evaluation questions Male Female

Emotional experience 91.3 87.7

Content convergence 90.7 86.8

Creative design 90.3 87.4

Class satisfaction 94.7 923

Average 91.8 88.6

Total 90.2
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Table 8. The positive aspects of the STEAM program
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Answers Response number Percentage
(person) (%)
It was fun to experience for science first-hand. It is easy to understand for learning content. 13 52
It was good to study the content with multiple subjects. 5 20
It was interesting to have multiple creative activities. 4 16
Sharing ideas and feedback from friends was valuable. 2 8
It was beneficial to do a variety of activities. 1 4
Total 25 100
Table 9. The negative aspects of the STEAM program
Answers Respc();:::sor;gmber Perzoe/r:)tage
I would like to have more time to experience in the field. 11 44
I'm very satisfied. 6 24
It was difficult to solve the problem creatively. 4 16
It was difficult to present learning results to friends. 8
1 would like to experience more programs such as STEAM program. 2 8
Total 25 100
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