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The development of physics education curriculum in high school and university
focused on the cognitive approach and investigational activity
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Modellus

We have developed a teaching method and teaching materials for high schools and
first year university students regarding acquisition of scientific concepts and comprehensive application
of scientific knowledge to objectives and phenomena which students see and experience in daily life. In
order to make students overcome a typical misconception in the field of mechanics, we developed a
teaching plan of active learning type by introducing a viewpoint of modelling. In the course of
development, we referred results of Physics Education Research in the US and a teaching material of
"Modellus™ introduced in the "Advancing Physics" in UK.

The teaching plan is planned as follows: by let in students confirm fundamental concepts of mechanics
step by step, students solve problems of mechanics by using Modellus software at the final stage. We put
this teaching plan into practice in several high schools and universities, and proposed a program which
can be applied in normal classrooms.
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Interactive Lecture Demonstrations

ILDs
ICT
)
AP
Modellus PER
ILDs
AL
3
Modellus AL
Modellus
o AL
o « ”
(@)
2014 3 16
28 2 27 1
21
28
34 1 9
1 Modellus

FMCE

o 1995 24
(e)
(€Y
@
©)
O
®)
1.
2.
3.
4.
5.
6.
7.
4)
Modellus
AL
@ @
®)
®)

“MIF




X-t
0.11
o)
o AL
F=kx
O
p<0.05
O
p<0.1
0]
(o]
0]
AL (5)
IT
X-t
4
Modellus



2 3
50
F=-m>=<9.8
F=-kx
(i)
24
1
90
ILDs
o AL
o
76

(ii)

F=kx

F=-kx-qv

FMCE
0.5

AL

®)

MIF

(6)

Modellus

Modellus



5
2013

64-1 12-17.

J. Ryu, K. Taniguchi, T. Murata, ( 5 )
"Trial of “Force and Motion Conceptual
Evaluation” tests in Japanese high schools
", The 12th Asia Pacific Physics Conference
(APPC12), 2013.07, Makuhari Messe.

29
4 Modellus
2014 2014
9 7
Modellus
69 2014 3
30
Modellus
69 2014 3 30
ILDs
69 2014
3 30
69 2014
3 30
2013
2013 9 27

ILDs

1)

2

3)

2013
2013 9 27 .
K. Taniguchi, T. Murata, "A Practice of
Interactive Lecture Demonstrations for
pre-service science teachers” training in
Japan™, The International Conference on
Physics Education (ICPE) 2013, 2013.8.7,
Prague, Czech Republic.

ILDs

30

2013 8 10 .

T. Iwama, K. Taniguchi, J. Ryu, T. Murata,
(4 ) "The Evaluation of Active-Leaning
Programs  with  “Interactive  Lecture
Demonstrations™ in High School Physics in
Japan, The 12th Asia Pacific Physics
Conference (APPC12), 2013.7.17, Makuhari
Messe.

2012 2012 09 20
ILDs

2012 2012 09
20 .
2

73

2012 09 12

29 2012 08 12
ILDs”
2012 07 15

MURATA, Takatoshi

TANIGUCHI, Kazunari

RYU, Junpei



