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Build methods of science and technology communication and methods of STEM
practice creation through collaboration and cooperation among industry,
academia, government, and the private sector.
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In the coming society, human resource development with 21st century skills
will be required. STEM education has the potential to foster such human resources. STEM education
needs to be promoted in school education, but at present, there are not enough teachers who can
promote STEM education. Therefore, we considered the need to develop STEM practices while utilizing
the knowledge of experts other than teachers.

In this study, we identified what kind of communication activities teachers, researchers, engineers,

and others engage in to develop STEM classes. Then, using the findings, we attempted to organize
what to keep in mind when developing STEM practices.

STEM  STEAM

STEM STEAM



STEM
Society5.0 4

2030 2015 1 735
(
2016) (Science)
(Technology) (Engineering) (Mathematics) STEM
( ,2016) STEM
STEM 2020 K-12(
13 ) STEM 10 STEM
( ) ( ,2017) STEM
(Professional Development ,PD) 1
STEM STEM
(2015:p.15)
STEM
STEM
STEM
PD 1 STEM
Pedagogical Contents Knowledge( STEMPCK)(Bekir & Emine,2018)
Bekiretal (2018) STEM PD Pedagogical
Knowledge Science Technology Engineering Mathematics 21.Century
Skills Knowledge 6 STEMPCK 6
STEMPCK STEM PD
STEM
STEM
Stigler &
Hiebert(1999)
(Lesson Study)
( ,2005) STEM
PD STEM

PD STEM

STEMPCK



(2015,2017) PD

STEMPCK
STEM
STEM PD
2019
( ,2016) STEM STEM
STEM PD
STEM
( ,2010,2014) Web
PD
(2000a,2000b) CSCL(Computer-Supported Collaborative Learning)
PD
Web STEM
STEMPCK
Pedagogical Knowledge Science

Technology Engineering Mathematics 21.Century Skills Knowledge

STEM
STEM
STEM
Web Slack
STEM ( )
Slack STEM ( )
STEMPCK
( ) Slack
( )
Slack PD

, ,2008,2016



STEM

2020a 2020b 2021

[Pedagogical Knowledge]
[Pedagogical Knowledge]

[ Pedagogical Knowledge]

[ Pedagogical Knowledge]

2 [Pedagogical Knowledge] STEM

[Pedagogical Knowledge]

[Engineering][Technology][Science][ 21.Century Skills Knowledge] STEM

( )
Century Skills Knowledge]

STEM
Century Skills Knowledge]
[Pedagogical Knowledge]

STEM

STEM

( ) C )
[Engineering][Technology][Science][ 21

[Engineering][Technology] [Science][21

STEM

STEM
STEM PD



STEM

1
2020a  Web STEM
44 2 pp.338-352
2021 STEM
: : , 2020b Web
STEM 44

pp.231-234



44

Web STEM B 2020
338-352
DOl
10.14935/jssej .44.338
, , 44
Web STEM 2020
231-234
DOl
10.14935/jssep.44.0_231
’ 44
STEM Web STEM 2020
319-322
DOl
10.14935/jssep.44.0_319
, 7
Web STEM 2021
33-42

DOl




15

STEM loT 2019
87-102
DOl
15
STEM 2019
103-116
DOl
18
2022
STEM
1-13
DOl
20
STEAM 2022
STEAM
1-13

DOl




STEM Web STEM
2020
STEM Web STEM
2020
STEM loT
2019
Web STEM

2020




STEM

2021

2021

STEM

(Kumano Yoshisuke)

(90252155) (13801)
(Horita Tatsuya)
(50247508) (11301)
(Ogawa Hiroshi)
(90755753) (32204)







