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The Effect of Climate Change Teaching and Learning Using Havruta
on the High School Student’s Attitude toward Science
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<ABSTRACT>

The purpose of the study is to find out how the classes of the Earth Science I 'climate change' applied to the
Havruta class affect high school students' attitudes toward science. By analyzing the 2015 revised curriculum, the
2015 revised curriculum teaching and learning materials, and textbooks, set learning goals for each class and
selected the Havruta class model to be applied. Based on this, the 6 lessons of teaching and learning curriculum
and teaching materials were devised, and the content validity of the expert group was verified and curriculum and
materials were revised and supplemented. This class was held for about three weeks in September 2019, and the
students' attitudes toward science were analyzed using the Havruta earth science class by conducting a t-test with a
pretest and a posttest. As a result, Havruta teaching and learning had a statistically significant effect on high
school students' attitude toward science. In particular, there were significant rises in the attitude toward science and
science learning (emotional factors) and the participation in scientific activities (behavioral factors) among the
subdomains of attitudes toward science. And, based on various data, the learner-oriented Havruta teaching and
learning was conducted on the factors of climate change and the effects and countermeasures of climate change. In
the Havruta class, learners actively participated in the class by making questions themselves, asking and discussing
them freely with their colleagues, and this gave them positive perceptions and feelings about science and scientific
learning, and also led them to participate in scientific activities. Thus, in the earth science climate change lesson,

the Havruta class can be presented as an alternative to traditional teacher lectures.
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II. Materials and Methods
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2. Procedure

B3 = 201999 29 AT FAe; A Y,
A A = o]2H w7 FAF o]Fo]H 9¥Y
of ¢F 353t StEFE Todol FA A, AR
2 508 3 AR F 6AAS TEHY VS
G o] o] Fof AT

A A4 R olE A T’*?ﬂOﬂHL Azl =3
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<Table 1> Framework and items of ‘Attitudes toward

Science’
Scales Sub scales of  Number Relia
questionnaire of items  bility
Cognition Aci%(iglmsg\l;?at 4 .836
about value of :
science Social value 4 .749
Individual value 4 751
Affection General affection 4 .767
toward scien Self-concept 4 .833
oward science Anxiety 4 776
& science Eni 4 361
learning njoyment .
Self-efficacy 4 671
arggfglg‘:ilgg in Participation in
p scigntiﬁc scientific 4 735
activities activities
Total 36 934

Brain, Digital, & Learning, 10(4)

3. Data Collect and Analysis

Heto] 3k Bl= HAIA 2+ Choi, Kim & Kim
(2007)0] Mgk AALAE AR ‘#Eke] 7hA]
of thgk AA (A, ‘e H sk Szl gk H
=AY, ‘Hs dEde] FA(dE)E #Hte] o
gt =& st F 36 F e 59 Likert 3 %E
2 FAFEY. <Table 1> ¥38to] U3k el HA}

A9 45 el AFE Cronbach a& .9349]
o StEFE Fgd digk A5 gAs 43

71 #8 AEAR AR S Shin,

W AR =
Kim, & Sohn (2010)°] 743 Z& 4 B st
ALESEATE A B3 StHFE AFHet £
of g S &V, SFEFE FHAA Al
Fol, R FE o] Tl =& e Ak,
StEFE ol Wi AL ol S Lot =
Likert Hk= @2 423 stRFE Fo FL2
Ao o4 HE dolRE AFAEY 28F o=

TAsk .
SPHFEF alShg A A
AFE PR e R SPSS tieRd TS F oA
=

=9 Fetel i ejI=el w|
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III. Results

1. Development of Lesson Plan based on
Havruta Class

B AFelAE Jeon (2015)9] StEFE FHRY
S Z8ste] stHFEE HEF ugdhy AL
Tekeslth stRFE FHRAME F, BE, A
A BEE2e] Al 7HA FxE 7HT & ATeA =
Jeon (2015)0] A|A gk stHFEF TAl A PR
< ATHetT V1Y dede] AAAY Y S
SRS Ao A M4 FARIEEFTA SR T
g =4 T4 stEFE, I 7tEAY] R FEHS
A

434 (Ministry  of
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<Table 2> The learning topics in education curriculum of climate change

Teaching methods
Teaching friends havruta

Topic
The natural causes of climate change

Class

Unit
The causes of

1

2

Teaching friends havruta
Argumentative havruta

The man-made causes of climate change

The hypothesis of climate change

climate change
Anthropogenic

Question centered havruta
Question centered havruta

Argumentative havruta

Climate change in the Korean Peninsula

Solution to climate change

4
5

climate change

Effects of
climate change

Convention on Climate Change
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<Table 3> Instructional design (Chung & Lee, 2019)

Brain, Digital, & Learning, 10(4)

Teaching methods Class

Procedure

Description

Teaching friends

Studying content

Divide the range of textbooks into two

Teaching a friend

One friend teaches the other first

Asking questions while learning A friend asks keen questions while learning

havruta L2 Changing positions Changing your position and teaching others
Questions that I do understand  Discussion and organizing questions
Whole class discussion Teacher holds a discussion with students
Researching the topics Setting a topic and deciding for and against
Argumentative Pair controversy Controversy is generated by pairing two people
, 6 Group controversy Explaining each position and discussing
havruta Presentation Presenting the group’s position and grounds
Whole class discussion Teacher holds discussion with students
Asking a question Reading a textbook and then asking a question
Question centered Pair discussion Discussion between two people
4, 5 Group discussion Discussion by group about the best questions

havruta

Presentation

Presentation by each group

Whole class discussion

Teacher holds discussion with students
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p-value
43
.00
.00

t
-0.80
-5.26
-4.38

Std. Deviation
7.19
6.62
12.74
12.00
3.53
2.73

Mean
4438
44.96
58.51
64.11
10.23
11.89

Test

Pre-test
Post-test
Pre-test
Post-test
Pre-test
Post-test

47
47
47

Scientific attitude

Affection toward science & science learning
Cognitive participation in scientific activities

Cognition about value of science

<Table 4> The paired t test results for pre-and post-measures in scientific attitude

Jeong & Kim

?woiao@%ﬂ,%ﬂﬂdr. WoRR T BT T W N wor%a«i
o o o U s dlo = o T o MooR T <o 0
ﬂww_ﬁ_ﬁﬁ7 MWW@.% s T e s T g
R g P E XE Rl ST~ e IO ST
EW6%?§.%%%P% T AW o R S H o= o ogr
3 = < 9 do T a BT HTE T o = T
,w;o x Ho = EEC) n © S~ 75 Mo op W <ol A o oo ;ﬂoMN =
TR TR PEpw ol T Py o W
TRELP T gy OB T o g R A |
o T - I TS Pty W2 o R
N - 3 SO S s B A n
© o .Iyl Tol- To o E1* Ot NS O#E AT . — o o ol Lt
Jroph X H K= o T = = 7o W= T " x L o oL
ot o o - ROROE o o ox <P L o
ol [ wp it B T T o o W S op g o T PR
MOATmnATMELﬂ%E%ﬂ Eiiowbywﬁ%%%%ﬂi W 3%
I I e Tm o W g g o o H o N
o) %om B al] = o r_,r._o o N __o—o ol ol jat " J- ofp - A_urf '~ o ._:_mn ..Wﬁ H w
P 2o R g o o W T Wt A de O T
EeoA iy Ll]a..ﬂx Wbﬂﬂ o o B L.Lﬁlﬁ;og n ) El
mo?ﬂai%ﬂ,w';mﬁ@% ??Qiﬂ@}%aﬂoﬂmﬁ%ﬂ% ATm)Moaﬂ
FEWARE T BT A DaTEREe e gy A ST T L
ﬂ?ﬂﬁ%ﬁﬁﬁ%%ﬂ L TLITEREN mEl 27
uH . . f ~
< w| ;HoWﬂm«mT nrmr_@ru%@rdr%;ojm Wﬂrx My B g o
S 7 oo T oy <0 oF U Vo 9 o) ok 5T il = v 8] F
T W W ool ® oIy B m kW TR XTTE TR O B W R
TP T O ERBEERATT NG R T ®G M @A T e o )
o W T ﬂ%ﬁ&a@%ﬂﬁmﬂﬂ%ﬂaﬂ%ﬂl% umuﬂ_u,_ﬂﬂnﬁwmm_wruu
. @O - R ) — . ‘A\.LVO< — )
:_.LO ﬂ.ﬁv CLA ﬁo%iﬂo MQJO ﬂoﬂﬂﬂ,ﬂl,ﬂl%\ma T WOT JD,HIL#O‘UIX X R ZT
pj o) XX nggfl,m_ﬂwrﬂw%ﬂﬂbc_f A %ﬂﬂ%%mﬂﬂw
i __ ) o e ‘I_I‘Iy = T \_L| o -
PFSy SEiTE oTioTtigs ZpgrriFic
Bz ® & F oy T TTFENT Ly T g FE g By e B
D TR R R R T T i
TPRT Fhctefenp eIl et we® P oSy
T o \l/_/ -
AP ,aoﬂoa«ﬂmrzrdo%o%éﬂ%?m«wﬁnﬁmﬂﬁﬂ@%@ﬂr
Voas® wEF@E~w ol W T B T B
N i o~ 9 oo W= V%%]%W%ﬂﬂﬁ,o.i%#dé oo H
2N BTy B P o lTae ST HREaTTL o u e
M_u.gre \m&_! o ﬂu.ﬁ 1 ”y QL H R fuy m‘_ z.zo o) ,W;L O#U =r R :LM Oﬁ N ﬂa Eo A
o° o = zi 1 .ok Lf ﬂrL ol T o= 9e) W _El < S w5 A =< = 1:! ~n —
T I e e I I T T A TN B RN
oI _NEeE,  Ras _sLERRNT ST _ V= _®g
<5 o 0 _ T ‘ ™ —
IR I e T T T A S e
AomaogL@o#a%%@ﬂﬂnn@7ﬂfrﬂg%ﬁ%%lﬂﬂ%%@%%%%ﬂ@
o ﬁ&_&oﬁ_ao%_wxrl %ﬂoﬁe%ld.mdwawomuL%%ﬁe%AWwa_%W
oo B o E o 5 o i aedﬂ._ix&%ax},_mov}oﬂ R Ty
N wm T T R o< T R ) =% o T W -
O O R A T e e - B IS IR

- 448 -



Brain, Digital, & Learning, 10(4)

PN
=
4

oo = U)o oy oy

ﬂﬂﬂ%dﬂﬂoqimog S oE ) ®E o N~ Moy T R ol NN
Mo o B K NTRBPPT T TR A L F T W oo}
R T o A 1l = = =1 A gl = ) x| = T
TE _wewmwn P 2 ab%ol}dr.zogEMiMﬂevr%HiﬂM%,lﬂz x 0 CaE
of TN T 4t Mo W O TogmemAW T ad FTIFERTD T
w= oy O Gl 5 TN EERRyR T H Lz oy o &% = oo E o
auoﬁmﬂﬁﬂﬂ mﬂ% = ﬂiﬂu%ﬂ = EModl&rV Aﬂﬂ 3 ﬂu_/ o) R
= A B o N DA T T Ey wx® D ¥gww - 7 T
IS e TR e ~ ST - R I A G o B N S o o w W
aly o S o O o BN TRy B R O~ — o o ol
of B W M o = W OH = [ X o Y > RO 5 M
Toagd NI T e ad BT grarl T HEg TS * v wmy
momoﬁ@o_bmﬂﬁma > mMﬂT__qumMﬂﬁﬂe__o %ﬂﬂzoﬂid,7% N ﬂ%ﬂcgd..
fo % g RO UB R RO wm FR g BT g S ) M o Lo I R
%ﬂ%%ﬂﬁ# 4 1g5%uﬁumﬂﬂﬂ%ﬂzwamﬂﬁwﬁﬂ oAk T o X g
N o N 2B oo X - G = o N
oo WY AN T R R P ARAT gy Py E D S I
P I e T =l E T TP FaTX gy ow® 7 am
w5 T oo X T oW T oA M Rt L8mo NN H_,m%_]mo% o
T W m oy T b ¥ DE L R m A WY U e T
e M o AT W F & E B oAr e T oo o °f of - o @
S g °F o] 7 B W o A W T ) o N o ™ ) L N N Y AR B s
SR Emodmm ORT pohpwHE W T Wogr o N 2 g N S X W oE T R
4 = 3 o i Boop 5 N ) ™ Y ) 00 o U X (S
Be Tor Th HR KO W ok o J T o " 7o =0 ! <
s Pme® _n Pl I xmpesdmdrd d TP T xR
[, ™ T ho AR W AT TR oS AT w C ®
o) R T oW T VG T xET kT T s WA N VEIwohww
TR BH T ND M T OIRHAPTTHET WD EETET TR T T wT
TE IS W AR F K floom o w e T o T OETEUERTFEFEYTTMNFTET DN R
T " o o ; S
é.od_nahsﬂaﬂz%ﬂx%ﬁ#e&% = %ﬁ%w%ﬂﬂﬂgxuo%%NH% WL
L o ) B N I S 0y El T N B Ny
) Mo - (S S R N = ) o Moo 0o W R 7L o0 N
=0 W 0 o X ol ofp o AT
© o o o 2o e Ko Do TR B3 T s N X e N N
X2 o 0 T o N R o _ T o = do — al| N K T R = o o o o
" Wﬂ_%ﬁu.ﬁﬂfd..imﬁgﬂbﬂui 5 %%%m@@%ﬂ%%%ﬁw_xafﬂm% N
LK = -5 ot £ . ~ —_ S ai7] o B oo o o
HsTEestTrdpldE oy T Yroduls 58T I2°E &
W T WD o o— mom M L m T W v Mg ZF Hop o= O o= B W x
2T X AW TT Vo d Ty M g B o PaodlLw A oy
W g M ETE g TR o Ty A 0T I e ) B
Tx U Mr R g X T gy : _ W T oA EY oL YT
— %o X o o N o oo gy M ~ “ o g R W = Moot & R o oy Al
%u %ﬂﬂﬁxﬂ o R ) mmoge o] Mo m oﬁ%ﬂﬁ %W%uﬂ ol ol N ,mogvﬂﬁ 2 &
4@E%%%%%%M@dﬂﬁ@%ﬁ > MEn_@%4@%%%%#&%1@% W
0 _ - i "y M_W ﬂA_I — = ol O?._ MH j— 6 0 ' ﬂe 73 = 0 = T
SRR EIe T el nEiET ¢ FivdriLziatitsRoa w
W T g N Mg oo T A oS b r xR eT gy ¥ oy
S M kg ls R T e 90T el mE oy T T A E ko @or
T o= o) =y ~ ~ U= 0 oy M T 0 o) e oo
EROONY _ W _ WK omm 8o o r SRR E w o _ 7 W T
R X o 0 ‘m_rx_ AT ~n oﬁo U,.# H_l U_r.._ W:.._ H; ‘Iv_yl EE X AT L.W Ea ,H_OI o B ‘UF H_Vl U_r.._
T W RN H e T R op " NV I T o I S R T VI
Mo o T BB TP T HT T BOx T REERTETRONT R DR T

- 449 -

ERNE

o

kA

k)

sue £ o

5



=

ul
o]'7}

1
=

S

FolA e

S99 <]
Bwsh e E o o

R

-

9
yul

o

el

347

95241 =

}

o
gl

ol

kel

Ak, e} ofw

& 7F = o

S

°]

i

ke]
pa

Jeong & Kim

o

o

Al
Tor

el A

A
=

olgl & & Utk oz H

J=

[S1
1,

Eis

O~
=

HAtha A

o] W

A

)
N
"3
)

sk
=

g]

=

=

h=}

e

a4

ot Aol

i

<
il

o

ol

1

h=}
1

1

o

3} el

54
714 F2EF g3}t

A=}

A, snse 7]

[e]

RLE

N

=
K3

]

PZs

5
o}

=

at7] el o=

S

A

=

bk w3 1, 2304 ¢
A o]

R

=3
Iy

Atkar A

]
==

W

ol

SHE Al ]
3+ g9, o

o

g =7 3 2s

=
=

=

AR FAol SSIFHE B Abs A A

IV. Conclusions

A
o
-
El

mX
—_
1o

o

G
]

48 7HA7F

g A9t 7%
3}

of o
A dAelA

[<13
of

5 o]

2 Al

]

ol mEAe 3}
H

=
T

ol

I} 2015 WA

=
o

7}7]

o

]

L

ul
=

wg oy 4H7E

aEr

sl

},

WEetee 6N, 4

o]

}

O]
pad

L
R

}7] )

°©

3}

o

5kt

)

Ag et

=

°©

o
ao

"

el

Ajm
Tor

e

e

N

H] ol

<ol A
A

AT,

A7}

1

<
pil

L
.

- 450 -

ol sEstael vt

51 o] 3H ol

=

o~
e



olglg dATAF}E EUZ ted e Ade
stz ghek AA, 71FHsgdeA F ool AEA
A =4-EE &go] ofFo|A7] f7 FHAREC]
Mg dert o &% FARA 3 3k A
= slEx wi T FHs AAsta FeAERE
AEste] AT SFHEAA tE FAHom
AFE 719E & de 715N 4ol 2 Aoln
ZA, B AFoAE FEFE 549 a9E v
A 7)ol 715 Hsr dhelel] dhdste] 89 A
FE BHGAT FF ATHEe] e 2o ¢
o] stEFE 3ok =90l g5y FrIek dstel] et
=, o debrt 3 AFHEe e dAH Gl
ol®l JFe FA AF7F dastth AA, oLl
StEFE A3t o]l A FAANA de &
57 Sl = FHHEs 2E ¢ e A4
<A W7 el ghel aldbe] gl AgejH g9
Gt wabgol A AR RS Aw
4 Fark v

References

Choi, S. Y., Kim, S. Y., & Kim S. Y. (2007). The
development of instruments to assess attitudes
toward science of students and their parents.
Journal of the Korean Association for Science
Education, 27(3), 272-284.

Chung, E. J., & Lee, B. H. (2019). The effects of a
havruta method on the self-directed learning and
learning motivation. Journal of Problem-Based
Learning, 6(1), 3-9.

Go, H.,, Min, H. D.,, & Song, J. S. (2017). The
effects of question-centered havruta lesson on the
creative personality and problem-solving ability
of preservice early childhood teachers. Journal of
Learner-Centered  Curriculum and Instruction,
17(13), 253-278.

Hwang, J. E., & Kim H. S. (2019). The effect of
jigsaw ii cooperative learning on students’

science process skills, attitude toward science,

and creative personality in ‘atmosphere changes’

Brain, Digital, & Learning, 10(4)

chapter in high school earth science curriculum.
Brain, Digital, & Learning, 9(4), 293-306.

Jeon, S. S. (2015). Best strategies in learning secrets of
Jewish havruta. Seoul, Korea: Kyunghyang BP.

Jeong, H. D., & Lee, H. N. (2017). Development and
application of scientific inquiry-based steam
education program for free-learning semester in
middle school. Journal of Science Education,
41(3), 334-350.

Kang, E. J, & Cho, C. K. (2017). The effects of
havruta class on  high  school students’
geographical attitude and academic achievement.
Journal of the Korean Association of Regional
Geographers, 23(2), 420-436.

Kang, J. N. (2016). The effect of science class based
on havruta learning on the logical thinking and
the science attitude related of elementary student.
Unpublished Master's Thesis.
University of Education, The Republic of Korea.

Kim, H. J, & Kim H. S. (2020). Analysis of the

science education objectives in textbook of 2™

Busan National

grade middle school following the 2015 revision

national  curriculum: Based on  Klopfer's
classification of educational goals. Brain, Digital,
& Learning, 10(1), 123-135.

Lim, Y. N. (2014). The trends in the korean middle
school students' affective characteristics toward

science and its correlation and effect on their

science achievement: Utilizing the results of
TIMSS 2003, 2007 and 2011. Journal of
Learner-Centered  Curriculum and Instruction,
14(6), 1-21.

Ministry of Education. (2015). 2015 Revised National
Curriculum. Sejong, Korea: Ministry of Education.
Oh, S. M. (2013). The effects of self-questioning
strategy on 5™ graders

'

logical thinking and
scientific attitude in elementary schools, depending
on students' learning style. Unpublished Master's
Thesis. Korea National University of Education.

Park, S. Y., & Kim H. S. (2018). A study on the

effects of science teaching-learning based on

- 451 -



Jeong & Kim

future  problem-solving (FPS) programs on
scientific communication skills and creative
personality. Brain, Digital, & Learning, 8(4),
225-236.

Shin, H. Y., Kim, H. S., & Sohn, J. J. (2010). The

moox
o 2

effects of concept sketches on the understanding
and attitude in high school student's learning of
weather change. Journal of Science Education,
34(1), 12-22.

o, i
e

- 452 -





