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Development of a Program to Improving Scientific Argument Skills for Elementary
School Teachers

Yamamoto, Tomokazu
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In this study, | developed a ﬁrogram aimed at improving elementary school
teacher’ s scientific argument skills and evaluated the effectiveness. From the result of my
investigation to in-service teachers, | guess that in-service teachers’ argument skills were deemed

insufficient. Then | developed a training program for elementary school teachers that will improve
these skills. | integrated 12 pedagogical strategies that Yamamoto et al. (2013) administered for
elementary children Into the program. We applied these strategies to in-service elementary school
teachers. As a result, within the construction and evaluation of arguments, significant improvement
could be seen. Moreover, teachers gave high marks to the program’ s development of their
understanding of arguments, as well as the experiential exercises. Therefore, we can conclude that
this program is effective for elementary school teachers to improve their own argument construction
and evaluation skills.



22 12

PISA, TIMSS

PISA2015

Zembal-Saul et al.
2002

Zohar, 2008
Yamamoto et al. 2014

McNeill & Krajcik, 2011

o

@

2013

27

2013

57(1)

28 29

27

76



12

5
28 4 H~7 3
6
57(4)
7 28

European Science
Education Research Association (ESERA)
2017

H29
@
76
2015 6 —8
5
2012
4
10
2012
2

17

mdoH R

NEOELE

2
2
5
1
95
0 80
80
50
5
ns
2
1
9
2012 2013

El T

Bl {tit

0% 20% 40% 60% 80% 100%



@

o E3R-GERL-E AT

> Il Z35-FEHR
ER-EHMST
‘ ‘ =SXROH
45 =73 "ot
= L
[ ]
2013
12
1
12
4 Activity
4
2
3
4
3
23

TBBAR LTV VER

[ BT

Thyxa5hanEH]

FE - FFL - BT RBT —Fa A bl M EREAELGDET, B
FED B HERET D,

MERTAETFT—F1Ar FOBRE]

FHRIL, ML TH D ARFRLECMNIT D, FEIUL, BTTH 5 RERET R ARG
1B, BRI, BT TH MERE GG T B,

[7—Fa14y FEEDRT]
BT, ERETFHAE TS &I L L E, REMICKH LIRECET
BEIERT B,

M—4v— EDZREAIT)
T2, EREEMABUFOTLEVIZLE, RBEMCERALET—2—
R EMERT B,

WEERRE

i P A S _
[7—¥24y FEEDBRE]
FROWNEZ I LD HOREILICH LT, B¥ENREF 0 &MV -mb s st enE
ThdILEHRATS,
ARG L OBEST)
AU~OEECHE~ORBL - AEFHAD S B, FE - 0 - BaftiTon
FROBRF TS EMET 5, Lz AETFFICoWT, FIR - E - 58
T EREL, T—F=2 AL FOMEER L LE AR L OXESH R
W5,
[7—F2 A2 FOBEROFEA)
AEORM;L L TOXEIEME - F5 - FBRMELZTVL, BB TEREEL7
BERLT—F=2A Y PHRARTHS D L ERHET D,
M #% & DRESH )
R oFH EZE L, FIK - aEll - BEFTERET S, MAER LM LM
RO FH] L ORG-S ERAT D,

ivi [ — b - .
[7—F2Aw OfREHER
EIR - AL - BT RAWILT —Fa AL b LFBIRT —Fa A M E
BIRT 5, BERATAGHLE FREBACE T TS0 ENE N IBENL,
BlR LI 7 —¥ 2 A > P OBEHEIC S TOZ#E OHETEEHET 5,

Activityd (404) ;| 7—H2 XA v FOISH & FEIC DN TRESN(-FERT 5 HE
MBEAANDZ 1 —Fiius)

98 - AR - BT B 5, Bl a0 L FEEEDICE R TS0
LOOBADE, ZWE-ADEDBRELET—Fa A X FORVALEN AL
Z4—FRw T3,

TR E

FE9E - AR - BT E 5, BTSRRI FEEEDICE R TS0
EVHEANE, PAROERBRERLTBEVOTR LT —Fa 2 PORVA
CEOAEFLSEE D,

952 LETOFME

2 7 ARKOZTHRER LT, FR L BEATLLRET—F 2 AV FEAR
T5. EiE- L - BAEATABH L0, BEMATHEERE EREBHNICETOHT
WHENEVWIEANS, T—F 2 A FOBRVARENAEZFESEA D,

Activity3

10g 20g

90%

41)



10
2
22
p<.05
p<.01
80%
11
9
2
9 7
2
3
a
1
a
c
a p<.05,
c p<.001
2
A% FA R i
A% 2 1 0 2 10 OO
RO _i& 22 0 0 23 0 {_} .000
i #9091 13 18 0 5 -2.168*
T MEfgifth 19 0 40 21 0 2 -816
NED F® 2 0 1 230 0 -1.000
FaEw AL 7 2 14 18 0 5  -2.668**
ELE HEmfir 8 6 9 12 0 11 -453
3
7 HA R
i 1 0 1 0
g Hifla 16 7 23 0 =
Fiplp 20 3 23 0
Hifle 2 20 23 0w
o Hifla 16 7 22 1
Figlp 18 5 23 0
Jifle 2 21 23 [

4
2
Activity?
Activity3
15
4
Activityl
Activity4



Activity?

Activity3

Beliefs

McNeill, K.L., & Krajcik, J. (2011).
Supporting grade 5-8 student in
constructing explanation in science.
Boston, MA.: Pearson.

2012
36 3 252-261.
2013
53 3 471
-484

Yamamoto, T., Yamaguchi, E., Muratsu, K.,
Nakashin, S., & Inagaki, S. (2014).
Evaluation of Japanese pre-service
teachers’ arguments on global warming.
In Constantinou, C.P., Papadouris, N., &
Hadjigeorgiou, A. (Eds.), E-book
proceedings of the ESERA 2013 conference,
Nicosia, Cyprus: ESERA, 2284-2289.

Zembal-Saul, C., Munford, D., Crawford, B.,
Friedrichsen, P., & Land, S. (2002).

Scaffolding preservice science
teachers’ evidence-based arguments
during an investigation of natural

selection. Research in Science Education,
32(4), 437-463.

Zohar, A. (2007). Science teacher
education and professional development

in argumentation. In Erduran, S., &
Jiménez-Aleixandre, M.P., (Eds.),
Argumentation in science education:
Perspectives from  classroom-based
research. Netherlands: Springer,
245-268.

57 1
2016 53-61.

https://doi.org/10.11639/sjst.15076

57 4 2017 387-401.
https://doi.org/10.11639/sjst.sp16009
4

66
28 8 6

40

28 8 21

Tomokazu Yamamoto, Shinichi
Kamiyama, Teacher beliefs about
argumentation in Japanese in-service
teachers, Poster presented at The 12th
Conference of the European Science
Education Research Association (Dublin
City University 2017/8/23/ ESERA2017)

41
29 8 30
@
YAMAMOTO TOMOKAZU
70584572
®
®
INAGAKI Shigenori
70176387
YAMAGUCHI Etsuji
00324898
©)



