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A study on the Effects of Science Teaching-Learning based on
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<ABSTRACT>

This study analyzed the effects of science teaching—learning Future Problem-Solving (FPS) programs on the
development of scientific communication skills and creative personality in elementary school students from October to
December 2017. The problem materials were extracted from the Korean elementary school science curriculum and
modified by incorporating elements of scientific communication and creative personality. The specific
instruction-learning strategies used in the study consisted of applying an FPS program. Science teaching-learning
using an FPS program had a effect on the development of scientific communication skills in elementary school
students. The scientific communication skills were subdivided into scientific explanations and scientific claims. Science
teaching-learning had a greater effect on scientific explanations. Scientific claims, which provide scientific evidence,
had no positive effect. This potentially reflects a lack of scientific knowledge among the elementary school students
sampled. Science teaching-learning using an FPS program had a effect on the development of elementary school
students. Creative personality was subdivided into patience, humor, curiosity, openness, and adventurousness. Science
teaching—learning using an FPS program has mainly targeted middle and high school students and gifted students.
However, it can be applied to develop scientific communication skills and creative personality among elementary school
students.

Key words : future problem-solving (FPS), elementary school students, science curriculum, scientific communication
skills, creative personality
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Materials and Methods
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| Literature survey and Preliminary Study |

l

Selection of the research purpose and research
problem
J

Future problem-solving set topics and scenes
suitable for teaching and learning

!

Validity verification for future problem-solvers and
science education professionals

l

| Pre-test |
J

| Experimental treatment: Record of inquiry content |
J

| Post-test and interview |
1

| Analyzing data and organizing the results |
J

| Drawing conclusions |

[Figure 1] Research Procedure
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<Table 1> Experimental design before and after

heterogeneous control group

Experimental
Group Pre-tests perimenta Post-tests
treatment

Experimental

berimenta o X 0,
group
comparison

p O1 02
group

O; : Pre—test (test of scientific communication skills

and creative personality)

O; : Post-test (test of scientific communication skills
and creative personality)

future

X : Science teaching—learning wusing a

problem-solving program

Participants
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<Table 2> The topic of science teaching-learning

using a future problem-solving program with

4th-grade students in the second semester

Unit name Keyword

Genetically modified
food
Water shortage

1. Plant life

2. Change of water state

3. Mirrors and shadows
4. Earth and Moon

Light pollution

Space garbage

2. aln)
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<Table 3> The construction of science

teaching-learning using a future problem-solving

program
No Stage Methods of activities

Carefully read the scenes of the

1 Identifying  future and find 16 possible

challenges  problems and write them in the

post-it.
Write down important issues
about scenes of the future on the

9 Choosing a

core 1ssue white board.
. Write alternative ideas for the
Creating a . .
3 solution core issues you found in step 2,
idea select 16 effective solutions, and
write them down on the paper.
Create criteria to judge whether
Creatin it is the best way to solve a
4 cating problem and to select five
criteria

important criteria for evaluating
solution ideas.

Select 8 ideas from the solution
you created in Step 3. The
solution is ranked from 1 to 8
using the criteria selected in step
4,

The answer with the highest
Planning score is selected and explained in
action detail by one of cartoon,

drawing, writing, and drama.

5 Applying
standards
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<Table 4> The
teaching—learning using a future problem-solving

activities of science

program of experimental group

Keyword Topics Activities
Let’'s look at the
problem of

Undb?rstand genetically modified
p'rto f,m food.
Genetically stiuations Let’s find solutions
. related to .
modified . to genetically
Genetically e
food . modified food.
modified food Let's impl
and draw out ssltutsiolrrlrslptiment
solution ideas. ) e
genetically modified
food.
Let’s look at the
Understand problem of water
problem shortage.
situations Let’s find solutions
Water
shortage related to water to the water
shortage and shortage.
draw out Let’s implement
solution ideas. solutions to the
water shortage.
Let’s look at the
Understand problem of light
p}:to tem pollution.
Light stluations - Let’s find solutions
. related to light . .
pollution . to light pollution.
pollution and Let's impl
draw out elt S 1mp errignl‘i
solution ideas. SO ut19ns to hght
pollution.
Let’s look at the
Understand problem of space
problem garbage.
Space situations Let’s find solutions

b related to space to the space

garbage

garbage.

Let’s implement
solutions to the
space garbage.

garbage and
draw out
solution ideas.

Data Collection and Analysis
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2 Ao A= <Table 5>9 o] 4% #3}4
AN2EEY AAsh Bold 94 AAE Fa AY
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w2 olRoldl & 307)e] Barow T gtk
<Table 5> The construction of scientific

communication skills test and creative personality
test

Number
Test Factor of
questions
Smentlflg . scientific explanations 12
communication
skills test scientific claims 12
patience/obsession 5
self-conviction 4
sense of humor 4
Creative curiosity 4
personality test imagination 4
openness 5
adventurousness 2
spirit of independence 2

Results and Discussions

The Effects of Future Problem-Solving
Teaching and Learning on Scientific
Communication Skill

Pt
T
w2 235004 2622 278 0] 4538kt
e Hed NrBd PAAE olgw
Jang(2016)¢] SSI Zzaw wetE oAl aESH
a3 B4 ATl AAS AF HAL Fel7
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2% PEAFLZIDL A8 Yo Aoty
JzEEel MAE 9T BAAAE AALS
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<Table 6> The comparisons of mean pre-test and

post—test of scientific communication skills

Experimental Control group
Type
of tost _8roup (N=24) (N=27) T P
Mean SD Mean SD
Pre
22.0 8.4 235 8.3 -2.0 517
—test
Post
U958 55 262 67 -20 049+
—test
*p<.05
Jeon(2013)& 7eHA o AtxEiE e A%t 41
2 wgow s e ARYI 2A% 435
g dgown s AH FPPor FRAAY
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The Effects of Future Problem-Solving
Teaching and Learning on Creative

Personality
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<Table 7> The comparisons of mean pre-test and
post—test of creative personality

Tvpe Experimental Control
ofytl(:st group (N=27)  group (N=27) T P
Mean SD Mean SD
Pre
99.8 144 100.3 180 -2.0 .869
—test
Post " yoog 143 987 166 20 049+
—test
*p<.05
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Pre  Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre  Post

patience/ self- sense of curiosity openness spirit of
independence

obsession conviction humor

[Figure 3] The test results on creative
personality (xp<.05)
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