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<ABSTRACT>

This study aims to develop an experience activity task that can be applied to real life to
understand new and renewable energy and energy conversion in the unit of "energy and
transportation technology” of middle school technology and home economics.

In the preparation stage for the development of this experience task, the 2015 revised curriculum
and relevant researches were reviewed to establish achievement standards and instructional goals,
and the content of the textbook ’‘energy and transportation technology’ were analyzed.

In the development stage, first, the ‘temperature difference generator’ and ‘electric refrigerator’
using thermoelectric device, which is the energy conversion device, were chosen as the subject of
the experience activity task and the class model was designed as the experiential learning class
strategy based on the problem solving approach. Next, an experience activity task on making
"temperature difference generators’ and ’electric refrigerators’, that can pursue the understanding of
renewable energy and energy conversion at the same time and to be applied to real life, was
developed. Also, a teaching—learning process consisting of &8 classes, teacher study materials and
student study materials were developed. Finally, the wvalidity of these outcomes was verified by the
related experts of 7 persons. The validity of the result was obtained with a score of 4.29 or higher
for each of the 9 items on the 5-point scale. Reflecting the expert opinions, the task was improved.

In the improvement stage, the preliminary test was applied to 12 students in S Middle School, and
the results were reflected and corrected.

Finally, the experience task was handled by 50 second grade students in S middle school. the
results are as follows. The average response scores of the 5 items of 5 point scale were more than
4 points. It is revealed that this experience activity task improves the interest, understanding and
attitude about new and renewable energy and energy conversion to most learners. Especially, they
were interested in the fact that electricity is obtained by the temperature difference without electric
generators and also interested in the principle of electric refrigerators.

Key words : Experience activity, New and renewable energy, Thermoelectric device, Temperature

difference electricity generation, Electric refrigerator
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Introduction

Research Background and Purpose
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Education, 2015). 2018
4 gAY Fu 12F
A BE AdgEs durd
A3, AsAA 270, st Ak 270, olvuA Z=A
E DUHelth 2009 /WA wsab mapae] e
ol FEdd AE 2 AP 2s 3A (Kim,

o R
(LoJu H
o

)

J
Bl fo 2
N

L B

N

\)

oL

2014)¢F vl = 117FA S Al- A dA] F/F 5
HaFs 83 AP Ed HTHo U= AS
& = 9t} zglal <Table 1>3 7o) o] & Yq
st WA A Sy y E8EE e
(Kim et al, 2013)2} Zo] %77 AAE Ad
A - A A o] Fek AR &S T
A AHH A AN IA ] FAE F7]7F o]
o, g2 A7 % Ve APy oA A
S fst AdgdsHdA 5 5 sy ddE
E70° AFstal dojA, s dF HA F3 B

g5 FA e dg A7 283
ok o= A tHKim et al, 2013; Kim, 2016).

<Table 1> Priority researches for learning in

‘energy and transportation technology’ unit

Author

(Year) Research title

Development and the effect of a flipped
learning activity task for ’‘energy and
transportation technology’ unit n
technology and home economics of
middle school education

Kim
(2016)

Development of instructional process plan
Yi et | and performance assessment instrument
al for ‘energy and transportation technology’

(2015) | unit at the subject ‘technology-home
economics’ subject in middle school
Development of appropriate technology

Jeong | hands-on activity for ‘energy and

(2015) | transportation technology’ unit at the
subject in middle school

Kim et The Development of STEAM Program

al with the Unit "Energy and

(201'3) Transportation  Technology” on  the

Subject of Technology-Home Economics

Choi et | The effects of digital mind-map
al. instruction on ‘energy and transportation

(2013) | technology’ to bring up the creativity
. Analysis of the ‘energy and
Kim et . ) .
al transportation technology unit of
) technology and home-economics 2
(2013)
textbook

The effect of project method on the girl
Kim et | student’s task performance ability in the
al. unit of ‘energy and transportation
(2010) | technology’ of technology-Home
Economics subject in high schools

The effect of newspaper utilization
education on energy-related recognition
and attitude on ‘energy and transport
technology’ unit in high school
technology and home economics

Hong
(2010)

Development of STS instruction materials
Kim of ‘energy and transportation technology
(2009) | unit’ on the subject of technology &
home economics

Design and implementation of WBI on

(ZIE)%eg) energy & transport unit in technology
subject
weba] Al AR Ak e ol = #A
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geol olal, AU Aol Fade A48
o m&A A ol§ Wee Atam, ol
o Beld A oldan AL

(Ministry of Education, 2015). w&tA ‘o
TFE 7l ddd A AR #H o] E4 W&
ek oyt st ErjA oy R E UM
TE2 3lo L & © ™ (Cho et al,

gt

h3 AT 3l

2015), FoA o FAE 4T + UA=F(Lim et
al, 2018) A AQAIA A 2
ARE A Bart gk T

BE FANFE
S8 Al A A e} A Mg el AL sk B
Al F AR S ARE T 5 ol AR LA

izl ®E  FxAQd EAd /\X}(thermoelectrlc
device) & &&3le] === H7E TAAI = &
S A7) e do g o] it M7E T H et
o £xzatE 2T ¢ e AR AW WA
£ vtes Add s A e FHARE st As

Definition of Terminology

1. New and Renewable Energy

Al G A & el A o QAN IAE TA K
2= 82 7|EY SHARE HIAA o] &Y
q, =, A, A7, AEA71A 55 238t A
Aol 7hsst AUAE WEAIA o] &t UAE
et A= AE, AR 22 SMds
‘Lﬂr ojulo A ‘thA A" &olE AFEBFAA
A wAe AT A o 9=
Al 2ol 5o H Aol A|(clean energy)et A&
7538k ol A (sustainable energy)®A1¢] 7@l
Al Aol YA g s ARESE7] A 2FeFSl tH(Baek,
2015). Al- A AA ML L o] & HFHZY A 2

O

= A

2o

i

r
FHP

Brain, Digital, & Learning 8(4)

Zol ww $ue
Az 114 Mo}%tﬂ
%), A et sl 728} ¢

12l &= Al- A el
el g A 370 (57 2=l
A<k A AgAd A 87] (EH

oFs}, wjokadubA, a}om, ZH, =9, A, AvE
S ol A= ol 1,

2. Energy Conversion and Device
AuA= Feel wet o, ¥ A7), 338 doy

A S A G2 EiFE £ glen, gy

2 Qg 854 FEa7] YA E AT S0l A
437 A Juz AR A Folof Al olu)
N2 A L35y HaEld FE = o] F= AL
oA Wgkolgl stH, o] & LeotFE= FAE oUA
w3 ]E‘rﬂ b, oA, Ao Szhs)
W 7] 2o s of U 2| ($] M o U 1) S A 7] el ]
22 vtE oy =z W3 #Axol Aot}

3. Thermoelectric device
[Figure 1]3 #Zo] ddaxts dolyx|e} A7] o
YA 4E MBS FEFE MR 2R, EEG

of o H7|E w=xE Ao &3} (Seebeck
effect), 2715 F3] 2=x5 =+ HEo a3
(Peltier effect), Ao =227t & o AVE &
BT 'C}JEHJ g o]gfo] AEL o] WA =& F
¥+ E<& @23 (Thomson effect) 53 £ 43

= A F

UH(Ha, 2015). 9 2xbe] ol %

2 AH(Peltier device)E &
=z @de] A L5 = E)

Wiare] A8x= dg o)t

71
o]

if&
FO{‘.
Boa o

High temp. High temp.
region environment
Electric & Thermoelectric
energy element
Low temp. Low temp.
region environment
[Seebeck effect] - Temp. difference electricity
generation
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QOutside of .
refrigerator (g i
Thermoelectric & Electric
element energy
rglﬁzlgg m(;(f) . Cooling fin
[Peltier effect] - Electric refrigerator

[Figure 1] Seebeck & Peltier effects

4. Electric Refrigerator

e} 22 AgHE A4 YFLE 4 35T
omM BAY LEE Fn ANe FUshe W)
5, 2He =71 (compressor),
b ohAl AB AN Wrbet A 8

Yl s EFA7E A S AREFTL

Materials and Methods

o] AFA=
Beach(1967)7}
(development), 7HA (improvement) ©AI} wAWE
N AxE wet A@LsAAE g

AA, =0 dANME 2015 A &Y 2 A

[Figure 2]¢} #2o]
A A Bk

Mager &

W] (preparation), 7l

A eTE 2o 7S % £Y HuE 4gsa
@A oA $571% o) g A
|3 &5 kA 2

A 2E A

s S 129G BE)S tgoR duAgel 2
g wgstel AF BEe BARL setstn 54
nekste] AYAEAAE g ek,

mpxeto z JhA ged AASEAS Ao 2
o] o] Fdo

dger HFes 2AE

2L

&
ks

fllo

Preparation

Establishing achievement standards and teaching
goals based on the 2015 revised -curriculum,

textbooks, and related prior researches.

2 4

Development

* Selecting experience activity task and class
models according to class goals.

* Developing  experience  activity task  and
teaching-learning process.

* Verifying experience activity task by expert

group.

4

Improvement

Preliminary test

[Figure 2] Experience activity task development

procedure

Results

Preparation Phase

1. Curriculum Analysis for ‘Technology World’
2015 MA wSIHAL v AFS|7F a8 A

AFe Fgsted nte d8E ZE FASHAAE
Fdste s Axetn vk FEA w2 Sy
W Ao g 7lE TS VEeEA EAMA
He o R st =AM G AaeE S
7125 Ad HxE  F Y (Ministry  of

Education, 2015).
Z7ke] ) JAAMEA Hask A dHES ]2V
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<Table 2> Scheme for the world of technology, home—-economics in 2015 revised curriculum

. Core . Content element
Domain Generalized knowledge . -
concept (middle school grade 173)
* Manufacturing technology system
* Troubleshooting manufacturing technology
Production technology produce useful | issues
Creation | goods for human life by using a variety | « Construction technology system
of resources. * Troubleshooting  Construction technology
issues
» Future technology and life technology
Technology )
. . » Transportation technology system
system Transportation technology increases the . .
.. .. * Troubleshooting transportation technology
Efficiency | efficiency of space movement of people | .
or objects 1SSHES
' * New and Renewable Energy
.. * Communication technology system
.| Communication technology  produces, . .
Communi . . * Troubleshooting communication technology
. processes, and shares information | .
cation . . 1ssues
through various means and devices. . . .
* Media and mobile communication
Human beings design their future and
Adantation respond to the development of | * Development of technology
P technology and social change through | ¢ Technology and Social Change
rational decision—-making processes.
. Standards in invention and technolo . .
Utilization . .gy * Technical problem solving
. development n problem solving L. . . .
of Innovation . . . * Realization of invention idea
contribute to innovation and
technology . * Uses and Standards of Technology
development of the country and society.
Human beings predict the change of life
Sustainab| according to technological development | « Appropriate technology
ility and maintain and develop society | * Sustainable development
sustainably.
Source: Ministry of Education(2015).
A8 2009 7N wsHAGoAM = Ve AAE T ‘g8e dAJE e R AAEL dow 2009 A
sto] oA A ALdT thds A4 AES WEHRAFAA I ARG ‘o i et FE e
Fxskda, 2016 A wsHAFANA = Ve Als A ol gk o] AlLEEA wdrgo] Al-A)
W, V)% B8 99 FHOR s Fx, 2%, A AR WAUL ok 187 AU
AL, B8, A, A&H7bsS 4 doew AAst Al el Ao gk AltHA sgo] wIHASS &
I AFWES A ATEoRN VEAAHAAT F AJA FFH(Kim, 2016). <Table 2>+ 2015 7§74
g VA EANAsY, 7Veg8sEs Vg 7 A WA Ve AA Eoke] W& AAE e A
55 o9tk S Ak-FE-FA vled Vs A~ o] tH(Ministry of Education, 2015).
g g Oy, 17, ASTbs ¢ Ve &8
dejel Y dAn FYe TR Fxsm 9
2. Analysis of ‘Energy and Transportation’ Unit
o 2015 AA wEHA At FE L wUe Y &y .
ol et F Ve B A AFHVIFA = Al
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AU A s}
A B wgel
Kim(2016) 2015 7174
g 4]

Pl

(e}
g4e9s

A 347} TMM o1
o] ¥Rt & & k.
a4 oA 54 7]
S g axe puAl

YEFW Th<Table 3>.

A7z Wals Avnw,
of Hste] UA % 7%

2009 7HA 53
& g HH N Fo] 7

Mol A 572 Eojgden, WdddX e & 7]

&, oldA A, Selue 4%

TE7led Wes

of AbAE ATt 7 A F mE A oA F
8oz Qs A AR HELAE FHALS
2 gFRem, AHA7E [97]17H04-14]9F 7ol 7]E
FE7=d b FANAE HAe g ouA
- EAA AT FhE] Al AR HH
AR BE] Dol ¥yt
<Tahle 3> 2015 Revised Curriculum Achievement
Criteria for 'Energy and Transportation Technology’
Unit
Content Achievement criterion
Element
[9717H04-10] Understand ~ the  detailed
elements of each stage of the
transportation  technology system and
Transport | explain the characteristics and
ation developmental process of the transportation
technology | technology.
system [97] 7}04-11]Know how to use
transportation safely, investigate cause of
accident, prevent and cope with the
accident, and also practice all of them.
T
r:giion [9717}04-12]Understand ~ the  problems
associated with transportation technology,
technology . . .
explore creatively solutions, and implement
problem
. and evaluate them.
solving
[97]7}04-13]Understand the use of new
and renewable energy, recognize the
New-rene importance of developing new . gnd
renewable energy, and propose efficient
wable energy usage plan
energy gy ge plan.

[97] 7}04-14]Understand energy-related
issues, explore creatively solutions, realize
and evaluate them.

Source: Kim, J. S. (2016)

3. Analysis of Experience Activities in textbooks

2015 MARSIHAo] Hew Zdw

EIRSIERY

12 L 3A]

FE7le gl A- A A dE

AP L5 W2 <Table 4>} 2t} 7} WA F
Ag AR GA #E APdLs 1670 T HER
& AP Eso] 8/ 50%= §F o] S AA|skaL 2l
AEHA 270(12.5%), A

ow F¥ 370(18.8%),

27 270(12.5%),

sk, A Aol A
g
oo theral ZuelAE ¥E

+ AL sHAE AT

2ol 7

Uz Z2AE 17](6.3%) %2 e

N 2 BeAd 58 8
Sl M= HHsARE 7% o
ol gomz Az

=% Aol glo
g7} 9k

<Table 4> New and renewable energy experience

activity

tasks

in 'energy

and transportation

technology’ unit of all textbooks

Publisher | Author Experience activity task
G Choi Making portable solar power
0moo o . .
yom ! generator, Making eco—friendly
nsa et al
solar cell.
Kyohak | Lee Making electricity using wind
dosoe et al. | and sunlight.
Kyohak | Jeong | Making solar amphibious car
sa et al. | model.
Kumsung Cho Creating solar smartphone
publishi .
ng et al. | charger, making solar oven.
Donga . . .
= . | Wang | Making photovoltaic charge using
publishi
et al. | waste products.
ng
. Yun | Electric charging with solar,
Mirae N . .
et al. | wind, and chemical cells.
Bisang Kim Making solar car, Making a toy
education | et al. | using piezoelectric elements.
Samyan | Chae | Learning about  neighborhood
g media | et al. | energy projects.
Moon | Making a  flashlight using
Cmass . .
et al. | piezoelectric elements.
Wonn Kim Creating a solar racing car
textbook | et al. & & '
. Choi | Creating a solar  treadmill,
Jihaksa .
et al. | Making a fuel cell car.
Cheonj L . .
texetcl):)lgjli ot 6361. Making a wind power generator.
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Necessity | Suitability

temperature
electric
plezoelectric

Experience

<Table 5> Rank of experience activity task topics
activity task

generator and electric

refrigerator
Making a wind power

Making solar charging
charger

lights

Creating a solar car
Creating

element flashlight

Creating
difference
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F 59 Ao Agstarh dEsgol o Fold
AR 499 FAER @ wES FAHEoM,

F3 ofoltjels =AY & Y= 8 3

& =k 9342 Kim(2014)0] SEA #hel-
Ag-dg-g7p 4qA 2 BFF A A S
oFxt Aol Al oldl-ofelro] HAN -2

-Understanding problem conditions,

Undgrst limitations, and conditions for
anding bleshoofi
problem trou_ gs ooting _
-Clarifying understanding of the problem
v
. -Exploring a variety of ideas related to issue
Explori -Comparing, analyzing and
ng and~ evaluating the created solutions to
developi .
ng select the best solution

ideas ‘Planning the use and development
of materials

v
-Selection of tools and equipment
suitable for material characteristics
Executi ‘Producing  products that meet
on problem conditions and constraints
-Identifying and improving issues in
the implementation process
v
-Evaluating problem solving process
Evaluat and results
ion -Correcting or complementing
problems or improvement points

[Figure 3] Content elements of problem solving

process

3. Development of Experience Activity Task
and Teaching-learning Process Plan

1) Teaching-learning Process Plan and Instruction

Material
M-S A R SN BEAL F 8RN 59
o AL APLERAS FAFUA A
ol & AES BA olalsyl-cleltie] wals)

T8 g5 &y 7 WS Fa YE&ow A
tH(Park, 2018).

S AR 0 A BEAG

__>|4_‘1
o

o
of
=
ofo
o

o

=)
Hog
o,
o,
%
k1
il
O

o
>
&
%2,
=
B{
o
2
o,
o
2
[gulC)
o e oo
2

- OH
ols

-

2

p
)

(o
=

o =
r:@ oo mY
N =
<
N,
2
=
b
=
o% 0110
o o
f
AN
N
T
ofN
ol “:‘m

)y
Y
[t
o
>,
S
fr
£ B
ofo
tjo
o
%
ol
=
o>
)
)

&
3o o
!
R
-
oX,
of
o

o 2
T
=
~
[\~]
()]
—
x
Y
g
oft

2 oo fu
o

AE A% 7

o
ox FAHIJL A el dAdAE=

op o

tlo ki

Mroroh ox oo X o g £ £ opd 1o fo i

o o, 2
>
_0|L
£
Lo
Al
-
o,
(o,
il
o

S

B
=2
=
:(:)L_',

pasa
{1 M
h
-4
oX,
ol
2
&
g
~
[\
S
—
x

[Teaching-learning process plan]
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[Student learning materials]
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[Figure 4] Teaching-learning process plan and

student learning materials

2) Contents of Experience Activity Tasks
b AR LACEE ] 2hE FEF LEA WA

7] RFE7]

<Table 6>°lA
L7 AlsE YEetAth

Brain, Digital, & Learning 8(4)

<Table 6> Tools and materials for making
temperature difference electric generator
Divi ,
sion Name Standard Qty
Tool 'Sc1ssor‘s, ruler, 1
insulation tape
. 40x40mm?2,
Peltier element 05748V 1
Aluminum
(copper) plate, 50x200mm?2 2
aluminum foil
Plastic cup 2
Mate Minimum starting
rial voltage 0.5V,
Low voltage DC 1 1uiing 2V, 0.0884, | 1
2500rpm, or
similar products
Propeller Dia. 140mm
Wooden 1
chopsticks

@ e} &Ash FFUE(T) # A2
I2HF(100°C Eell &

4 )
C 2l ¥ dFvE B 9dEE0] w2

oR e 4

T 59 oA Abgatglnh o #EA wEeld

AZHGE ALH Afole 222 4Hgletel
1

=

kil

@ Aol 2x9 DCRE A2

EEEE g ddel A02~1V)7F gleiA
s

Al A A5 F AEH AAY DCRE S

DY
oo rlo

<
-
P2
NS
1
to
o
ofo
_0|L
9
it
b
)
=2
)
O
[l
)
il
!
o

AR = ARl el oiE] EhA

2 28
Sol Al gxslol su, B A AL welste]
o AR 278 A,

® @17

of ¥ Bl DCEEE AT F o FEHBE
217 g

@ B3

FAsta ot ZRAYE RUA SERE s

- 173 -



Dong-Yeon Park & Kyung Taek Lee

[Figure 5] Making process of temperature

difference electric generator and measuring

current
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<Table 7> Tools and materials for electric
refrigerator(body and outdoor unit)
Diggs Name Standard Qty | Remarks
Scissors, knife, ruler, glue
Tool gun, wood glue, driver(+) 1
Mate Peltier 40x40mm?2, 1
rial element 0.574.8V

CPU
40x40x20mm cooler
Cooling fin (recommende 1 or
d similar
dimensions) product
s
80x80x25mn’
Heating fin (recorr(limende 1
dimensions)
Heat-dissi 0.038A, 1 Obtion
pating fan 2500rpm b
DC ~ Driving
adaptor 1712V, 2.5A 1 Peltier
element
DC I i and
terminal n; (lefnnia. 1 h(.aatjdis
jack(-) ) sipating
fan
Foam A3 size 1
board (420%297*5m’)
G!ued
faminated | 0. 10, 500m | 4
rectangula
r timber
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[Figure 6] Electric refrigerator making process

and internal and external temperature

measurement

4. Validity Verification by Experts
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Improvement Phase
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<Table 8> Expert Validity Evaluation Results

No Classifica Question M | D
tion
Is the experience
1 activity task easy to | 457 | 049
understand?
Is the experience
2 activity task easy to | 457 | 049
Suitabilit use?
uriabtity Are the experience
3 activity task organized | 471 | 045
systematically?
Is the time of the
4 activity organized | 429 | 04
appropriately?
Does  the  experience
5 activity task include new A% | 035
and renewable energy
lesson goals?
Is it structured
according to the
instructional model | 471 | 046
that can realize the
educational goal?
Do you think that this
experience activity
7 task helps you learn | 48 | 0%
new and renewable
energy?
Is this experience
activity task
8 appropriate for middle 483 | 04
school students?
Can you practice at
the junior high school
9 level if it is actually | 457 | 049
applied to your
course?

Relevance

— Performa
nce

Field Test
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A HJaL St xR AR 2RA oA
A7l A 7F w714 Pzt A 2
b= EgelAd SvE =zlew, WA ZAE vt
EE AR FRE HUOE SEEES S8
YA Ay 258 9 ¥ 7 due e o
Al S A =R gl A Aled staAek AA
7t A5 5 Y AR At Weel dAE]
ol ¥ & wolw d Ewel ® e Azt
i AEE, 2 Ay AddE AlRte] AAs)
tan weba glov, Aol e Amel A
At 2Hs ofedefsta glojA oo s =4
o] dast}

<Table 9> Student satisfaction survey results on

experience activity task

Classifi

2o cation

Question M SD

I was interested in the
experience activity task

for the new and 42 | 067
renewable energy unit.

1 | Interest

I was helped to
understand the contents
of new and renewable | 406 | 076
energy by this
experience activity task.

Underst
anding

I have been helped to
recognize the importance
of ' environmental A3 | 06
protection and energy
saving from this
experience activity task.

3 | Attitude

I think that the time of
this experience activity
4 Time task for the new | 412 | 071
renewable energy unit
was appropriate.

I had no difficulty in
carrying out this
experience activity task | 44 | 059
for the new and
renewable energy unit.

5| Level
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Conclusions and Implications
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