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I . International collaborative research on subjective and continuous improvement of
lessons among science and mathematics teachers
- Collaborative research among Japan, Canada, the US and Indonesia using
e-learning system-

KUMANO Yoshisuke, KUNIMUNE Susumu, KARAKI Kiyoshi, NINOMIYA Hiroyuki,
KAYANO Takahiro
Shizuoka University, University of Tsukuba, Saitama University

Summary Science and math teachers in Japan have extremely busy schedules, making it
difficult for them to participate in training workshops. In addition, funding and time off
for attending such training seminars is becoming harder to obtain. While this is the
current reality, simultaneously great advances are being made in the fields of IT and the
digitalization of educational materials due to the support of a national project. However,
very little e-learning based materials especially for math and science teachers exist at the
present time, and it is our hope that a web-based system will be available for the next
generation of math and science teachers to raise the quality of classroom instruction. This
paper presents the results of our pilot project done under the above mentioned conditions.

The results show that while there is a lot of potential in this field, much of that potential

remains untapped and there are several problems that must be addressed.

[Keywords]
education

1. Introduction

It is only appropriate that IT should be
introduced as the embodiment of a
movement towards a more advanced level
of education and as part of the movement
towards global reforms in education.
When IT was introduced into higher
education, the concept of being able to
learn anywhere at anytime became a real
possibility. Fifty-six percent of American
Universities now practice some forms of
distance learning. However, cases of
actual e-learning are still quite rare. The
hardware may be in place, but the
e-learning software that can raise the
actual quality of learning has yet to be
developed and more researches need to be
done into the specific needs of the area
In this

paper, we hope to shed light on the current

specializing in teacher training.

situation 1n Canada and America 1is

examined, and examples of how this can be

: e-learning, America, Canada and teacher training in math and science

applied to the situation in Japan are given.
2. Purposes

In order to improve the quality of
skills and

individual teaching skills, what is most

educational leadership

needed is to train and nurture professional
teachers. The of this

research is to show that through use of the

main purpose

internet and advanced technology internet
conferencing systems, a small number of
people can mentor individual teachers,
helping them to educate themselves and
actively participate in research, and assist
the mnext generation of teachers in
becoming professional science educators.
Furthermore, keeping future
reorganization of course study guidelines
in mind, we will be seeking cooperation
among the fields of science, math and
social studies. Accordingly this project
would include the participation of social

science educators. As many developed

1



countries have already made advances in
these areas, we will be seeking cooperation

from Canada and America to study content

and techniques they have already
developed to  further expand the
possibilities of our own research. In

addition, we will include the participation
of Indonesian researchers to assist in
developing a program based on our
research and translating it so that it can be
used in Indonesia, a country that receives
assistance for science education from the
Japanese government. During the first
year, we conducted a survey in the US and
Canada to examine the latest trends and
determine to what structures or contents
existed in the e-learning can actually
improve teachers’ quality. We did then set
up a research organization to put what we
have learned into practice. A model was
created, based on the model of the
‘Community as Learners’, following the
model of Canada and America, in which
each country uses the intent to improve the
quality of science and math teacher
education. Data were collected, and the
extension to examination of which teaching
quality was improved, with the aim of
constructing a workable system. Based on
the research conducted during the first
year, in 2004 an actual community of
learning was put into operation. Using
schools and universities already set up
with  optical fibers, wusing various
hypotheses, it was necessary to construct a
data bank for the training of professional
teachers. Construction of a system was
completed with the help of specialists from
the US and Canada and researchers from
Indonesia and Japan. Also, a research
committee was established to discuss to
what

education in Indonesia was improved by

extent the quality of science

using a translation of a Japanese version of

the Community of Learners, with

adjustments being made as needed. Data
was collected and attached to the 2005

Report. The results were summarized in

interim statements.

3. Main Research Goals for 2004-7

02004; 1st 2004 Shizuoka Math and Science
Education Workshop to be held on November
18th, 2004 at Shizuoka University, Department
of Education, Building K, Room 504

02005 January 2-7; Canada e-learning survey

02005 Jan. 18-23; USA e-learning survey

02005 February 2-5; Invitation of Dr. Mackinnu,
Associate Professor of Science Education, State
University of Malang

02005 Feb 2-4; 2nd 2004 Shizuoka Math and
Science Education Workshop to be held, Feb 2-4,
2005 at Shizuoka University Department of
Education, Building K, Room 504

02005 July 17; 1st 2005 Shizuoka Math and
Science Education Workshop was held on July
17 at Shizuoka University Department of
Education, Building K, Room 504.

02005 August 10; 2nd Shizuoka Math and Science
Education Workshop was held at Shizuoka
University, Department of Education, Building K,
Room 504

02005 September 14; 3rd Shizuoka Math and
Science Education Workshop was held at
Shizuoka University Department of Education,
Building K, Room 504

02005 November 11; 4th Shizuoka Math and Science
Education Workshop was held at Shizuoka
University, Department of Education, Building K,
Room 504.

02005 December 18; 5" Shizuoka Math and Science
Education Workshop was held at Shizuoka



University Department of Education, Building K,

Room 504
02006 January 2-8; Indonesian e-learning Survey

02006 January 11-15; USA e-learning Survey

4 . Shizuoka Math and Science Education
Workshop Web Page and FirstClass
Conferencing Function

The Shizuoka and Math

Education Conference web page has eight

Science

domains and the FirstClass conference
could be

teacher’s locations. The conference rooms

rooms accessed from each

can be used refer to other users opinions

and exchange ideas. (See Fig. 1).

Shizuoka Science Education Research

Conference Web

*Scientific Literacy

*Development of Scientific Attitude
*Achievement of Scientific Processes
*Development of Scientific Knowledge
*Development of Scientific Creativity
*Development of Scientific Application
*Assessment for Science Education

*Understanding of Scientific Big Ideas

First Class

User Certification

Contents of the 8 domains and model

classes of selected teachers

Conference room: self-improvement tied
to being able to confer and contribute

your own writings in your own time.

Fig. 1

Papers and reading materials concerning
to the conferences in each domain are
gathered and placed in appropriate folders

accordingly. Users can refer to these

papers and respond as they see fit. (See
Fig.2)

Domain Conferences

Messages

Documents
Messages

Papers,
Messages bibliographies, etc.

Fig.2

i) Science Literacy Conference Contents
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5. Conference Contents

In the conference, the eight domains can
be considered above, and teachers can view
and exchange opinions about classes that
have been video-taped and attached to the

video clip.
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G1 : Yoshisuke Kumano as mentor of a small-group
learning community

G2 : Mr. Morita as supervisor of a small-group learning
community

G3 : Yoshisuke Kumano as mentor of a graduate student
small-group learning community

oMr. Kobayashi’s science classes, lesson planning and
protocols can be accessed for conference members.

oMs Ohnuki’s science classes, lesson planning and
protocols can be accessed for conference members.

oMr. Ogawa’s science classes, lesson planning and
protocols can be accessed for conference members.

oDr. Shiozawa’s science lessons, lesson planning and

protocols can be accessed for conference members.

5. Conclusion of the past two years of

Research and Proposal for Further
Research

There is a definite need to reexamine
what is really needed to train and nurture
professional science teachers. This
research had taken on the very necessary
aims of taking a good look at the current
state of science education and showing that,
with just a small number of people,
technology

through wuse of advanced

internet conference systems. Individual
teacher’s could educate themselves as
professional science teachers, improve
their daily science lessons and at the same
he or she makes advances in dynamic
active research. It had also touched on
the need for science, math and social
studies departments to be more integrated.
Input from professionals in Canada and
the US had also

Furthermore, the results of this study were

been 1included.

translated into an Indonesian context and

a model put into place.

From surveys taken concerning the
situation in advanced countries, it was
learned that many universities have
introduced the use of e-learning systems.
However, not very many e-learning
systems such as this paper proposes, for
the purposes of science teacher training,
have been constructed. A meeting was also
held with Dr. Mackinnu, who was invited
to Shizuoka University from Malang
University in Indonesia, to discuss further
research.

In 2004, as according to the original
research plan, science teachers were
actively engaged in self-study at their place
of employment and develop their own
original contents that could be displayed on
the web page. During this process, not
only was the importance of the role of
specialists in areas such as science
education for the creation of class contents
proven, it was also shown that both the
structure and accessibility of the contents
for science teachers at their workplace as
well as ability to participate in mutual
communication for continual improvement
were of great importance.

However, teachers are burdened with a
heavy daily workload, and asking them to
actively participate in the making of
contents may be asking too much.
Basically, it became clear that to a certain
extent face to face workshop-type meetings
are necessary, but also training is needed
to make the system more easily accessible.
Furthermore, we were able to anticipate
that small collaborative groups of five or
less were able to produce more productive

results than larger workshops. @ We were



also able to anticipate that if one of the five
members of the small groups was able to
act as a mentor and take a leadership role,
the quality of science lessons could be
raised even further. There are various
models on which mentors could be chosen.
They could be

teachers who have developed special skills

university professors,

in their fields, co-workers, or graduate
students. In 2005 using the Community
of Learners as a model, we developed to
make a model for Indonesian teachers.

In 2006 we continued to use the
FirstClass e-learning system that was
developed in Canada and whose users are
growing not only in North America, but
also in Great Britain. This system
(FirstClass) is easily accessible and by
developing original materials for science
teachers, science teachers can raise the
quality of their lessons and they become
The Shizuoka Science

Education Study Group, was formed which

active learners.

consists of about 25 science teachers from
elementary schools, junior high schools,
high schools,

board-of-education.

universities, and
Meetings were held
using Face to Face on the internet. All
the conversations between teachers were
recorded and analyzed. Using the
Community of Learners as a model, data
were gathered, and to what extents
teaching quality improved were discussed.
Also, surveys about further developments
in science teacher training as compared to
the last year’s studies were conducted. In
addition, we were able to visit Malang
University in Indonesia in January and
hold three explanatory meetings for Junior

High and High School teachers where a

variety of opinions were expressed and
noted. These final research statements will
be completed on March, 2007.

From 2004 to 2007, this research project
was carried out according to the Ministry of
Education, Culture, Sports, Science and

Technology grants-in-aid for scientific

research (Base Research B: 16300251,
research representative: Yoshisuke
Kumano, Shizuoka University ) We are

very grateful for this grant.
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Further Planning for 2007-2009

1. While progress has been made in schools
making various efforts to use the internet,
Japan has been very slow to come up with
suitable e-learning research to
accommodate the needs of science and
math teachers in the classroom and for
The leader of

the project outlined in this paper is

professional development.
experienced in this area and has
constructed a model project in Shizuoka,
Japan, and furthermore has formed an
of Learners

international Community



through the use of the internet. Japan at
the present time has done little to provide
aild to developing countries such as
Indonesia and the Philippines to assist in
the process of professional development for
Although

considerable research has been done in

science and math teachers.

developing a Community of Learners in the
field of engineering, little has been done in
the area of improving the quality of science
and math teachers. Too much emphasis
being placed on cognitive science with the
result that little improvement has been
made in the important area of quality of
science teaching. Much progress has not
been made in the development of software,
and web-based e-learning have been
overlooked.

This research projects specific purpose
of improving the quality of teachers in the
science or mathematics classroom, and the
possibility of developing a Community of
Learners specifically for Japan, based on
the Research Project B 2004-2006, has
been achieved. As a result of this
research, the creation of a package that
makes a bi-directional e-learning system
possible at a minimum cost will be
developed. Moreover, instead of just the
development of English and Indonesian
language versions for improving the
quality of teaching in the science and math
classrooms, but the opportunity to make
versions in Japanese, Indonesian and for
the Philippines will be approached.
Further results of this research should be
presented on a wider international scale.
Meaningful results from this research will

be expected.

2.  While keeping in mind the assessment
standards for teaching and learning, our
aim is to train and support teachers with
science &

enough understanding of

technology literacy. Rapid progresses
in the field of e-learning for science
teachers and professional development are
being made yearly and information on the
situation in developed countries needs to
be gathered, as well as an inquiry made
into how this is being applied in a
classroom setting and the results of the
evaluation of such projects. Moreover, in
order to conduct joint research products
with other countries and receive research
aid, further examination of the contents
and techniques already being used in
developed countries is necessary. dJoint
research projects with the US, Canada,
Great Britain, Australia and other
countries are need for further development.
With

development of science teachers from the

support for the professional
Japanese government, Indonesia and the
Philippines will be invited to participate in
this kinds of projects and it is our aim that
the results of this project will not be
limited to domestic application, but also to
English

languages so that they can be used in

translate into Indonesian or
Indonesia and the Philippines.
The first year of this project will be
spent for taking surveys and gathering
information. After wvisiting the US,
Canada, Great Britain and Australia, a
survey will be conducted to the most recent
trends in the field of e-learning and its
practical application, and an additional
survey on the impact that has had on
Most

professional development.



importantly, a comparative investigation
needs to be made into the differences
between using free software developed by
already

researchers and wusing an

developed system that charges a
membership fee.

The second year of research would
involve a concrete organizational model
involving about five domestic locations and
two overseas locations. Japan, Indonesia
and the Philippines would use the internet
to make qualitative improvements in
science and math education, a test of the
validity of the Community of Learners
model conducted and data will be gathered,
assessments will be made for the
improvements in teaching quality, and the
system will be reconstructed. Schools and
universities that already have optical fiber
capability would be sought out, and
construction of a data bank of professional
teachers will be constructed based on
various previous hypotheses.

In the third year, further revisions
would be made to raise the validity of
presenting a practical and reliable model
that will be distributed through the
Prefecture Education Center. Specifically,
teachers who take part in the Improvement
of Professional Science Teachers’ Program
would be selected to take leadership roles
in the action research project in their near
future. In this way, science and math
teachers will have an active interchange
with university professors, and straggle
individual

with specific problems of

teachers. Developments can be made in
the specific qualitative research needs of
teachers. The results of this research will

be submitted to international research

magazines. In the third year of research,
there would be a compilation of the
three-year project. A final edition of a
DVD-rom would be completed, data from
the three years of research would be
collected, presentations and papers
submitted. Results could be presented at

international and domestic conferences.

3. In order to further promotion of the
scientific meaning of the “Zest for Learning’.
What is needed when considering the next
revision of the government guidelines for
teaching and learning as well as for
promoting the ability to teach according to
each student’s individual needs is the
towards

training and cultivation

professional teachers. However, teachers
are busy at their various schools and are
already overwhelmed by trying to keep up
with the new revisions recommended by
the government. The aim of this project is
to enable such teachers, by using the
internet to

promote an e-learning

professional development system that
involves only a small number of teachers,
to educate themselves to become
professional science and math teachers
through ‘action research’, meaning a group
of five to six teachers who put their classes
on the web and support each other in
In this way, the
could be

trained and cultivated to be more effective

producing better classes.
next generation of teachers
in the classrooms. We were able to
achieve success for developing a model
based on our research from 2004-2007, but
the Canadian software, the FirstClass that
was used with a minimum of about a

million yen per area. This time, instead of



using the software from Canada and other
countries, we would like to develop simpler,
independent free software that would use
the know-how we have already required to
construct a system that would be
user-friendly and low-cost. This could be
used in the second year of research being
conducted by 5-6 teachers in four areas
(possibly, Saitama University, University
of Tsukuba, Yamagata University and

Miyagi University of Education).

ASTE 2007 International Conference, Jan
4-7 2007, Clearwater Beach, Florida (ZT
R
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for learner-controlled training, Human Resource Management, Vol.43, Nos. 2 & 3, 147-162
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1T LR SN HPOERR & E e, & BICEBREFS TRFEOF IOV THRE L, X
ZE LD D,
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HEMITIERE L TV D RAE OXEECHEAB MY, KERFE CYREL ST 52 LN KYUITH S,

22



Fuchis & Woessmann (2006) 1%, BEDERRCFEREILH LA Ba—X a2k LIz En-oT
WHDITTIERL, b —E, FRBEECEEHRB IO Ea—FDOHINEXEEEZHT I LN
KUITHLEVNSTNWDLIDTHD, kb5, LV, AMMRESORIEICTIT T, X7 A0HHH
BILLTWKMERHDEFELTWNDIDOTHDH, FANEXCHEHEOKALRRIT, ANHTHD VD
ZEEEOXIDCHMETENE NS 2L LD b, KRS EEFRAFHIMERICE O RHLT R& L
W) ZEITHENEINTE TN RNE W BETH S, Thbh, ANEICE ST, ED XD H
DERTED X 5 N R LREITDRNDEDENIREEZ LoD #ED TE L TV LER S
LDThHD,

5. IREAFTIFIARICFEI LTS

Franek (2006) {2 LAV, A F U AT I 19 OIREAED 350 1 83mH, A< by
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VEEGDA—ANRLS ZEER ST EE LML WD, Fo, EBICY =T ETEDEZITTER
BAEENA%H ST NI T—ENHDH I EEELS ARTER S0,

F v b ETCONRESEDEDOFMHITEZIAEN2WNWEDIZ, £2, T4 v ETOTRMEZED
HIOOERELTUTOEIREDONH D,

O  EHEE#E LF%2 (International Society for Technology in Education) 3MERL L7-2K#E T
A M 2 — K (National Educational Technology Standards, NETS); http://cnets. iste.org

O ZRBXy b= 0100 E#E T Y =7 b (a project of the Consortium for School
Networking) 23ERk L7-. Safeguarding the Wired Schoolhouse (www. safewiredschools. org )

O I-SAFE (www. isafe.org) &9 WREAENL L L TEERMIZA o F—F >y FORERZ SO D 7=
D OIEERIFURDN BRI O T O DRI DFE 70 757 NaER LT, 2z “i-Mentors” &9 %
BIru 77 L5Ths,

O TR IOEEENER LTI-REE T O a7 Y BMER &=, Z X, Parents Guide to the
Internet (www. ed. gov/pubs/parents/internet) T&H D,

6. E-learning R°F ¥ Z ML I N T Bk OBIFE D 72D D EE 2B

2L OBEEBROEET HERBEN OAOBIRKETIL, 2 Ea— X FBALLBEERNEDLS
SLWRBEBAEOFEERD TNDINENI Z LD, BEOMWE 72 EOHBEOANH RSN TVD,
B, INHLOFEEOZDOFH LVER (v Ba—27L) 28 AT5Z L1280, HEVEfick
T2 DA DEH SN TS, RITKREIZ2DIE, KV EWRRIZEIT 29058 & ENBRE)T
HHZEIFFEETHS, HILOENEEALZFEICKLY, BREAFEOFZENLVEDDL LB TED
DINE D EWV I JREL 72V DNT 2SN TEIWNT R, FLnwrZ /ey —TIHEIcLy, e
HAEOFEOERE D #AEHH L TWVDED, SHITIE, RO LV OBBEALZH L TWHENENSHE
FERKEUITHD, 2L OEE. SESERaLva—F Y 7 FNRAFIIC, PR C L 5 8
ThHEVWIMESTEEZZ Lo TWDHEIN LW, MIROBB LALLM T LRBRIATNWD Y 7
MILAMZ D IO NBIRTH 5,
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Web editors (FRfE) : 36%

ATy Ry— b : 6 %
T N_— 2 : 1%LLTF
E XA —/L : 1%LLF

() =Y F a—& v VMITBIT 2L T, 1999 035 2003 FEDOIRFTEE O N % @FT D 24T Fn b DT —4% ¢ E A—
JUIFEARHNHER T2 Z LIXTERNI EIZR> TN D,

WEAFEIZE > TR ZLIE, VN L THEROCEZDREE LD ENTELENEINTH D,
ZIONIERT, AT Ly Ry— T =X —2%5 V7 b b 2 iX, HBEERT AT A

(Geographic information; GIS) DXk 572V 7 hdZ & T, i L2ARA 5 RN 2258 O 725
BEATO ZEBAHEE o T D, ZDIENICH 7 — 7 /VHIER (Google Earth) 7e &NV 7 KT
»H5,

ZIZTHEH2ODOEMNE 2 NS, FIXHBREZSOEmR L~V OBE L LT EHIROH D H
T2aET LoD RIIDTHZETHD, TORICHFRTHEHATE 2T 7 /nv—2ifEdT oL 9
Do BAX, BV X2 T AREERE, FHOHV »TICERELTHIETHD, 2R, MEEHF
BRFHIZEATDOBRR L= 7 7 7 « 7% (Southwest Educational Development Laboratory”s Active
Learning) Z"EWWIITH D, F/o, HEEFEHRT AT L (G1S) OXIREROEEZELZVELTLHY T
NEERATHZETHD, SIHIT, HAFFEBEDORNPTHNANARY 7 ML, k0, mERY 7 K
THENRT WL DA KR T IVLENRNH D, ZNHDY 7 EBRFFo TWAHIRNEMN, B =T LEERH
HE DD BEIEIZOWTEE L TWAHh, sHli TS M- TW D7 & BRI HER T 21F¥%%
BIRHIRETHL,

7. BHBEBEUVT~OHEEEHEOREN

FHEXT 2T LT, T ICHEELTWASLDOT, RRERERHY, ARE2EL LICTFL
HLIZHLMBELAT, A RNELZEZIAALVTVEBERO V=7 ThbD, ZhbDy =7 T
5 LGRS AEREOmMENA L 20, FIKRE LTI B2z senz &id, b
BT 2 ANEHRORFEFOMETH D, £z, ®HFRXTIE, AFEVA a2y h TV RLTW0H &
ZALBIUL, REAFICEDIIICLT, FOX IRV A FEBITIMNIBEL TOFEE Lo 0T
WHEED TV D ERE S D,

BRI, #ZEhb RBEAELMES 2 FEEZ2HEF L. KVELZOH HFEEZED BT 5 leEER &y
EWVWHIERTHDL, MOTOT=TEHLWY =7 EIE NI HFRMEORESC, L 7 —FX—2%
EY FIF AL, WFEOEEHRBINARELE o722 L Thd, 20X I BHERIZIASH b4 KE
LTV EEBZ LD,

BIWOL=—T 20 2T ;
(1) BEREROEZDDOY—
D Wikipedia; www. wkipedia. org
®@ California-based Knowledge; www. kn. pacbell. com/wired/bluewebn
3 WebQuest: http://webquest. sdsu. edu/webquest. html

(2) a3a=kF—Tarn-HDEE
Web logs: www. bloglines. com
Mr. Blake”s Class Blog; http://incsub. org/wpmu/nwa/index. php

Podcast; www. podcast. net

® 0

Romeo and Juliet; www. netc. org/focus/examples
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(3) Xy hU—72
@D California school districts with Web servers; www.slocoe. org/resource/calpagel. htm
@ Networks European schools; www. eun. org

® School libraries networking; www.sldrectory. com
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in Shizuoka

1. Seientific
Literacy

2 Feater ing
scientific atitude

3. Feuter ing
scientific processas

4. Cenatracting
scientific knowlodge

5. Feator ing
scientific sreativity

& kel ication of sientific
hnowlodge o concepts.

1. Assossment
in science education

B Big loans
for ull seioren

The natura of technology

Historieally spesking, 1echnoingy has skays bean niertwned i the Jdgansse culturs. A with
science, technokdy must grow and change. A National Science Education Standards wat created i

the Unded States n 1996, and n 2008 4 Bational Technalkgy Standrds mas similaly crealed
These have been translated nto Japanese All oiher areas of study were affected by the
publcaton of The Katonal Scence Educaton Standerds Subects that were teen asbene

ce and technology were converted 1o being seen a5 complementary. A paradem

unrelated 1

shift has taken place n how scnce and technokay are parceived For more on ths subject
please refer tn the Frs Glas tie (members aniy)

1. Seientific
Literacy

2 Feater ing
scientific atitude

3. Feuter ing
scientific processas

4. Cenatracting
scientific knowledge

5. Feator ing
scientific sreativity

& kel ication of sientific
hnowlndge o concepts.

1. Assossment
in science education

B Big loans
for ull seioren

Science and technology for the sociaty

Saciety = bacamng mare and mare eomplested and the nilisnce 0f science and technology

B socisty is ncreasing dramatically. B it

01 N exsteeration to say that the chances of cresting &
huslanabie socmly mil be docided on hom n order e suciely 1o devnlp al a hoallhy rate,

5 of

beience end technokogy e desh with, We are lving in an age i which the heshthy wop

B i & time when

cunnected o natienal snd workd pro

scmnce and technolosy are dee
cialization m these fields needs 1o be comverted to science and technolagy for all cizens

napics are Sealt with i detail n “Science for all Ankricans, Aneran Ascosiation for the

" and the “Hational Science Educaton Standards” Sordhe LES which

. [ifelone kearning for cilizens and the need for fhe caglbilny 1o

# for scien

1w the el Toe heallhy and sale devn bpalnd gl s en< s

technology.
As globalization ncremes & couniry’ s sbdity 1o survive mllEe n & way be decanitent gn wheihar
for not they have sporoprataly neorparated seience snd fAEhna ey nio'gociety.

1. Dasar—dasar |lmu sains

2. sengesbargian tikig | lnish

Dasar-dasar teknelogi

Dl sejarsh Jepanie bivs dilhat bshws tednolegi di Jepane shr den berhubungan erat dengan
ami konversi

hebudayaan Jepane Sama halnys denesn sanc daser-daser ilau 1eknokes pes m
Stander penddian sans Amerika diuat pads fahun 1990 dan pads tahun 2008 daerbitkan stands

3. mengesbangkan pendidka 1¢inologi dan diterjemshkan ke dalam bahazs Jepane
peoath LIRUE | cabagns kacsmpulan, pack mlanys bonvers (arubahan) parsapti tarhadup e dan koordnas
4 mengmetangn antara pendidikan sans den pendidikan teknologi dengan berbagai sudut pandang
sains | Kn Konder 20 loes
4 mengestiangian

kraatifitas dalam sains

B aplikasi
sznzec saine

1. penilnisn dalem
scisncs sducal ion

B, pemikiran pary
wntu general saing

1. Dasar—dasar |lmu sains
2. sengesbargian tikip | lnish

. menpesbengian
nrosss |lmish
pergetahusn sains

4. menpesbangian
kraatifitas dalam sains

B aplikasi
fenpeg-iensen saing

1. penilnisn dalem
scisncs sducal ion

B, pemikiran pary
ntu general saing

EHainas dan teknelegi untuk masyarakat

Zouial masyarshat merupshan masalah yane kompleh, diambah lagi dengan bertambahinya
pengaruh/etek dari parkanbangan cans dan teknologi semskin menambah komplkstas kehidupan
mmial masyarskat Tidsilsh herishihan jka ada parnyataon bahes ke magsan keseahiesasn masyrakat
Bergantune duri bagaimana cars menerschan telnoke dan taint delam kehidupan bermatysr skat
g s dan

¥ den

Fudah 1 aen dimana ears dan fakrolkogs barpee s besar dalam besgn pembaigunan

dunia, dimana saing dan teknologi tidsk hanya untul, ilmusaen den teknini saja, tapi ga 5

taknolag urituk misvr shat umim

Di rra elohalnasi il sava ki kemampusn untuk survie sustu negses ditentuandonesn
bagaimana menaraphan déngan tepat hubungsn antars Same. Teknoloel dan Sostal ssbacsi dlisu
Bastem

Ke Kpnderangi
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1. Ssientific P pi .
Literncy Festering scientific attitude;

er areas 01 * mterests, concerns and Altdudes n science” have bren selected

2 Feater ing I dagan, th
ssi e

. 2 i elementary and urior high schools all aver the country. Thare
for the areq of Scentiic Attitudes

% 10 how 1o create scwnlile sllludes durng scence ks

3. Featering
scientific processes Most important in the learning of science is to have surprises o natursd change and an

oracialion of the besuty of the changine natural morkl Ao nesded e an attitude of monder,

& Cetractlng inquiring mind, and ihe skility to concentrate on experiments and shrervations and vee them

scientific knowlodge

through to the end

5. Feator ing Ascientdic attitude should be brought 1
seientific sooativity |

% scwnce ingsans, bul up until now mich an attitude
nat recessanily been ncorporsted into

n planning
& kel ication of sientific
nowlodge of coroopts

1. Assossment
in science education

B Big loans
for ull seioren

1. Seientific . .
Litaracy Fastering scientific processes;

2 Fostaring Among the tegst area srmenis i lapan are & scmntite view and somntite wy 01

soientific atitude ehinking and seiantific shills and communication. Elementary and unior high schoals across the

hatin ae dovelipng assesament dandards n thess areas A scenamn nesds to be croated n

3 Fostering
scimtific processas| which scientdic view, scientific may of thinking. skills and communication are created in the

P #3 Improvement for the area of Soentrfc Processes|
Conatract TT =
Temntific proces o 1 red n the o o t atudents think th
scietilic edn cintific processes needs 1o be kearned in the tcience classrcoms: let students think the
causes and effects of nstural phenomenan: let students devekop scuntdic nferences and deducine
S Fostering e it tham decids what controls will be nended to verify the results i addition (o developing a
wsientific creativily

& tharough understanding of scientific o

scientific ace: 2 it of erest imporisnce

& Aol ication of sclentific
browledge or conopts

1. Assesament
in ssioncs education

B Big ldeas
for all scienen

a*
endidik:
$ 8 . The Comm

|- Dusardasar ilm sains | yy o mbangkan sikap iimiah

2 pan aikisg §Iniah Di Jepang pun, sslsh 53ty aspek “penilsion berbasis tupan™ adalsh “rasa senang, tertard dan
chao dalem dan sedeng dkembanghan di seluruh S0 den SLTP. Khusus dalam pandidican

#2 Mergembangkan sip imish| skenar i bagnimana cara mambentid muatu skap imish

3. mengosbengan Dialam pembelaiarsn sains. Doint panting dsn utama sdalsh rass penstsrsn terhadsp dejsls
proses |mish

perubshan alam earia raza ok e eiag rpn s

ingin kebih menyeldk

4
pergetahusn sains Siap ilmish brea diter aphan pads berbagai mata pelsier an. tdsk s dalam &
Ke_Koninrensi Frsclas
4 menpesbangian
krsatifitas dalas sains
6 aplikasi

sznzec Baine

1. penilnisn dalem
scisncs sducal ion

B, pemikiran pary
wntu general saing

1 Dasar-dasar ileu sains Menpambanghan proses ilmiah

2 s wikag il Zalsh satu "penilsian berbasm tupan”™ di Jepane adalsh "cors berphr iimish”™ dan

shill'kemampusn dalem saine™. yane ditersphan di sehurub S0 dan SUTP. Dalam pendidben sains
diperkikan skenerio bagaimans cara membentuk susiu “cara barpke ilmish™ dan “skill dalim sans®

3. mengeebangkan Cealam pembe Lajsr an
proses. ilnish

tab s skbat divi suaty fenomens membentul. penstaran ilmish. dan

embuik bk du, bagaimans cars mes ol v inbn| el parsg b i v dengan g,

gat akankan, Kemudian sotelsh mengenbangkan proses mish, dparkikan pererspen

i hemampusn sans

Ko Ennfarensi FesiClas

4. mengeshangan

kreatifitss dalss sains.

6. apliksai
keorsen-honsen saing

7. penilaian dalmm
science sducalion

B pemikiren bary
untuk general saing
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1. Ssientifie
Literacy

2 Fostering
scientific atitude

3. Fostoring
scientific processes

A Coratracting
sciemtific knowledge

& Fostering
sciontific oreativity

& Application of salentifie
anowledee or concepts

7. Assasement.
In science education

8. Big Idean

1. Dasar-dasar |lmu saing
2 menpeshangian §ikan

3. mengembarghen

protes i imish
un
pengetatumn Bains.

kan
krealifites dalem sains

8 wl i
kenseg-konden sains

an dalom
science sdusation.

1. penil

B pemikiran baru
itk goneeal sairs

The Qmﬁiﬂee on
-

B 4. BEREmEo T

mEI R ERTERRN LI AR, 4. BR0ERCCETY
SAMELDCLTUERT
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Science Education

Among the tareet sress of ment in Jaomn we ccientifi knowledee and soEntiic

understandne. and elemeniary and unior high schook scrass the nation sre develpne stondards

mant. A scens o needs 10 be crested as to how 10 encouraee for underslandng scentiic

ol as:

knawledge n the science classroom. B iz highly importent for sludents to identitying and recognize

e tormed during &  kanng submctively,

how scntite understan
¥ s imporiant for students to define what kinds of knowledee and recognition have been formed

and haw thess can be sopled 10 averydsy e, This can be done By &rswind concept maps.

PuamnRE the results obasrved i an SUDeriment, summarEing what scientitec concents can be

or using the 4 #nt questans at the end of sach

drawm from the resulis of experiment,

chapter 1o check 12 what degree scmAtife concents have been understond | & alo posadle 1o

sssess the deares 10 which scientific bnowladee has bean fornad theoueh such sctivities sz
periormenee tests, debates and wkits

Membangun pengetahuan sai

pas” salah “ibnlaitual do po mabamie

D Jnpuang, ealeh sabu acpak “pan i berba
jperkubkan suatu
o s

Hal ini diteraphen & sebruh S0 dan SLTP di Jepang. Dalam pendidien

o i3 hagaemans mush dpahami Sinlas

wa peCr

bagainans konsep-konsen sains dosham dan dosrokh vekiit

Mkt o el Lo v 5 i dgualriem) dan dickentdias) hagamans sl parget

Cpersepsi dan dnerapkan dalam kehidupen sehari-hari Misalya dengan menulis pets konsep ateu
darieen memirkan hasil ekeperiman yang 1elsh Slehuban Dimurghnkan s untuk mengukur
perpstahusn sarg yane dimilik siows dengan cars performance 1est, debat dan drama
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(T

=

m5.

N

P

LEL
BRRUTFIY—
HYEERGAR
ey DT
R A T T
HTRCMANOAR
(L e B
HPRNETENE

BORERTERATLAL

FHARE TR 2 AEEB DO F Rk

SRABETRS

The Bammittee 6n

I 350 SERE RO § B Improvement for the area of

Bcientific Creativity;

RIS, L
15, MIREECY FHENTHEY

BFTIT TN
Pl

 ED LM ERBERSTINE. EAREESRLLAL. LYY
WASLLTIFELT IENGL, EWOFED ZNT @0 MMEREL, BT, RPN T
L EIER LS AT AN,
HF T WL R M T L o R SRR 0 LR RF D B
EEIBBDTILLLD

iitee on Science Education ,

1. Saientifio
Literscy

2 Fostering
scientific atitude

3 Fostoring
scientific processes

4 Corutracting
wsioiti s koow|edgn

5 Fostar ing
ssimntifio crealivity

in Shizuoka

ific creativity,

Although not specifically stated as une of the Laget sress of & ment in Japan. the sreaof

Beientific creativity con be mterpreted a3 belonging in the doman of the four scientific viewpoints

Japan has laeeed behind n any concrete ressarch in this aea b the

reom also, Japan has shown a1l progress i research a3 1o how 1o

Even while reco L

Eontext of the ssiens

of moroach to sience

Hevelp 4 sense of crignality anil creativity, A completely different ki

teaching in needed 1o help teachars deal with what kind of inquiries 1o make and how to develop

né that encoursts & sence of crast vty in the classroom. Workng undar the current

atinal guidsnes propasals will not isad 10 Aew soproachng s eomathng noedyin be done to
& Gom sattng

11
pramate changes snd revisions aporopriste 10 & particular ¢

& Apel lcation of ag|{ TS lTgRovEntS

+ i of Soentc Crivivityhat © Feumstances nnd semAtite nowledes i crnated

n

krowledge or conosots

7 Assesement.
in soience education

B Big Ideas
for all science

1. Dagar-dassr ilmu saing

2 mengemhangian §ikio i mish

3. mengesbangkan

proses i imisk

engetatuan 1ains

4, mengombanghan
kreatifitas dalem saine

i
konsag-konasp sains

alen dalem
science sducation

B pemikiran baru
wituk goneral sain

wnd the historicsl sontexts of such kind of crestivity needs to b8 Tasht 1o the naxt esnsration of

Inaness

Mengembangkan kreatifitas dalam sains

paan prrilaien di Jeparg adalsh “doman

Wialwpuun alsk disrakan secars kusus, salsh ¢
breatifitas dalom pendidien seint”, Di Jepang dewasa ini penelitisn konghrit tenteng lrestifitas

aaimanahah cors

fuldean £amce guin

m tant barksbang lambsal Datam bl KEM

mengembanghan kreatilitas sans, belum ads penelitien yene mendubung. Unfuk. meningkatkan

Prmatiias sams vy berganitung jsads agaimans o gurs mangapdn purlaysen ke soma cars

menyelenggardhen kegiaton belsisr mengaier (KEM). Bukan hanya meneracken s rang hanya
teriul dalam e -ea m becar promam penesisan, L ea perlu disdshan beber apa perubshan.
Fevini dan satting kol yang sesual
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iitee on Science Education ,
in Shizuoka

1. Saientifio

Literscy

of swentif knowleder and concept; not specically s1ated in the
the area of knowleder and understandine. when

The area of ‘sl st

2 Fostering

scientific stitude) bover sreas of sesesvmen Jupan. Howsver, n

how scientilic concepts and knomiedes are erasped it
sed ther knowledes of previoushy taught

0 &

P it came 1o for mine guestio
seientific processas became sposrent that questions that only sddrer

o b 1o apoly knowledes of

miarmation mas ot sutficent, bul studsnits need to be questio
atursl phenomena 1o sveryday (e, This can be regaeded 33 application of & seince concept
“proaressive Barning” can be used snd in

4. Coratract ing
seiontific koowledge
Marsavar, all the contents karned within this kind of

this way previously acqured knowledge can be sppled 1o lbarning
B ientiic knomledes can soon be scplied into svarydey s, scllntifc
eoncapty will take despar undessstanding and scientdic lsanng will be giih aw mors ol gl

5 Fostar ing
ssimntifio crealivity

selting a s1age vhar

& Mgl ication of salentifio
krowledge or conosots

in soience education

B Big Ideas
for all science

Komtqf‘end dik

The

). MRUPSL— HEHE (50 25F48: Avsevsment and Evaluatio
Education,
2. WEHBROAR
m s Lc:, B, mc.lm!'[_d_rl et Lt U ot
3. wewssmmone | ALDL
FEEFE
LLNHPE, P _>'-‘-.
& NFHLHEONE T
5 MTHUNALOAR
0. MPECoEeEEosm
7. BPRNCEITENE
8. BOBERTFIZAR

1. Dagar-dasar | Imu saing

2 mengembangian 4ikas i imish

3. mengembangian

proses |imish

4, mengesbangun
pengetahusn saing

4, mengesbangian
kreati

Las dalem eaine

slence pducation

8. pemikiren bary
untisk. genaral sains

Penilaian dalam pendidikan saims

Npian di Saguang Guthente: sctecement) merupskan st kebijskan pang
hiolah, Walwpun penilaisn

x chial dhan ragaes yang

Paniain barbise

dewssa ni shan dilshudan secers hongkr it di sekiolsh

e apkn ) beber apa negs a Ero

hal in:

Heatnrigan et Panifalban dor penilain bagskan dun i maba u

erat. Seperti yang telsh diketohui dari seisk dul, bahwa penilsien bissanya dateng dari quru, Tepi

Lotk el meripembsanghan siowa be s secara sklil, mulsi timdul paranysn bagsmansksh cara
menilyi proses yang efekid dan efimien. Hal ini sudsh sejsh lama menjsdi masalsh pendidban di
Jepang

Kz Konipre

The QE’ID}_#MB.E on Science Education

in Shizuoka \

1. Danar-casar ilmu saing i
Apli

s konmsep-konsep saims,

Jaguang aclal 1 kreg dor

Salah asped. g pandidian cu

2 mengemhangian §ikio i mish

telekiual pemshemaen tekankan bahma

walsugun tidek durskan secera imlex, dalam po

shiah carn srma mumperalh konsep dan

s, tetapi juga dengen

o mongn=cat malah g

3. mengesbangkan

proses i imisk

terhadap pengs tahuan

pengatabusn saing tidsk hanya dengan dentithes

A alam kahi

st bk ampasan dalam soabsoal yang bareilal s

fife™ harus dituniang oleh

. Dalam pembe lujaran wuntub mewujudkan 5ains sebagai “power of
pengetatian saing hemampuan manerapkan sains vane elsh dive L i dalam kehidsn eehar hari
Es Konlerenyi FegiClms
4. mengesbangian
Kreatifitas dales saine

8. aplikasi

koo

a3 korsp-horoep san

7. penilaien dalan

science sducation

B pemikiran baru
wituk goneral sain

1. Salentifio
Literney

2 Fosterirg
scientific atitude
3. Fostering
scientific processes

A Comatracting

ssinntific knomlndge
5 Foster irg
soientifio creativity

& Appl lcation of seientific
ncw|odge o conceots

T Aspesement
in

noe education,

munt

Course of Study” ut ulimate edecatmnal polcy that

sment System Bssed or

embodies the concept of suthentic sssessment. Ahough many of the western countries se
. Japan can be said to be one of the most

iresdy employme 8 policy of qualitative s
consitent
t & evakiston) can be sard 1o be bhe

The relston between manne and evabiaton (ass
the relatianshio between wheels on a car or two sides of a coin in pawerful sducation and if ane of

them s missing then desn Barning can not be produced
Up until recanthy, it was  commonly held beled that evakation should b carried aut by

tion was raised as to how 1o

feschers but in arder to promate ndependent keaning the qu
Eifizmntly and stinctrely svaliate the lanng crocess. Much progrnss hing beon made in thess
e 81 schools hare in Japan. Howsvas, 1 attemating 15 spply thess 10 high schosl and university
PAtrance sxama. Iryng to hate arsessment n a prOreRsve way on {actors 80 differant from what
bias teken place wp 16 now has casted some confuson &3 10 how to relste this oBlsetively and

B.Bix ldess
for all scisnce

157 ‘iasessment ana Evauation in Soence EOUCAONL ., ¢ by unders

| lewsmng can be made a0t dngly
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1 NPRYTIN— Wit 27 L OHSHSETCILE T S5EZ; Scientific Big ldeas
such as Farth System;
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0. WPHCEEeEEonn

7. HPRRIZETEE

8. BEHENTERATHAL

The Qﬂﬁl‘hﬂfee on Science Education ;
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WD T2V ONETERETT TH D, £ D elearning ZHIEIH L7720, MFHED
FAEFTPMRSIZBM L=, I F—IZ&MLZY LT\,

® FEIFEER NPT L7 elearning %% 1F C e-learning I/ # - ZEfEDOFEH ITIT L B A A, T
BT B HRNZ 72 5 7o DI b RERITIED L ) Fe R W,

® il L TREAZUETIITUL, A F—Fy ML Tala=r—a 35700 TiEk
DipnWed, BEEGELAWDHEETH D,

(3) EL3WI—TFT 47
H H 1 H5H [ARER]

FREfH : 14.00-16.00
Bl LT VR HE DS B —L
ZE —~ T U REOHFR 4 A
— SRR B DR 9 A
— B R Dk 7 A
— FRl KRR 2 A
— BRI KRR P4 3 A
e : —elearning VAT ARV T N =T R EIZOWTOMHET 4 Ay ra v,

—Lesson Study {22V T D3,
— BABBEE IR T 5 8 SOEERBERITHOWTOMHE T 4 AT vy a L,
—e-learning Z il L CHBHFICBEE L7y = 7% A1 SO,

i i CHBEEICB T EER S BRI LTCIEA » RR U T HRELEBLE L TUTHI &)
IZL TV a0, FEEOBGITITS LN D L, FHFHMEOMERERTHDL, 5FETA o Ry
TR OREDOINTINE - AEDRI R G R A R TE 5 2 & L AT AT O 2 L,
e-learning I3#H & LC, A ¥ FXUTEHFEBHEE NGB SNTZN, 42 RRU T TlEIA ¥
—F v MIFFEELTERNL, arvEa—F—%F>TnD AL DA,
HEHIA » RRITRETTIERS BRIZBONTHEELWEE TH Y | BRI A B EEN L, fEEF
AT K AUE, AENHERNCBEE A 5| & P A I3 B CENORET T TR . #HEINTOR
EHEZ HND, 728 21F. Science Festival, Science Fair, [5O3 Mg~ 75770
ETh b,
FRZZ D &5 BRI E R E T
® celearning [FEHM L LT, 1 v RRUTEFHBEE D ORI S4L203, elearning 217> T
DFBITELE I, AL OBR A Ea—F—%FfbH A 02—y FOBRMEN L 2D L
A2 RRTUTIZHHEL Y e-learning MR TE 5 &5 2 D040\,
® FEWHEUZT L7 HARDERIHEICK T 5 8 DOEBERMHKD 200 TR FHEIZEB T HFE
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il EVIRA Y MBRREEHEZ LW JERNW, 5FET, A2 RRUTOEBOEAD
DR OREONT [HE-AEEVPR PR EMEA R CE 52 ThD ) L)%k
NEL WD,

A2 R 7I2H MGMP (Musyawarah Guru Mata Pelajaran) &9 Bl HZEHOM AL H
L, BROX S 7oA & —xy NREFRIRGOEMEDT, il L mro TORLEWZITT
b, TOMEEBLT, HEFNT—2 vavTawiTo70, EMEOFREEZZITT0, 7
A ATy ar LT HTENTED,

AARDEATBIX, EO XS I L THREAEDOIHRI OB S 5 D0, ZOEMIZH LT,
REMEIRITAARIZBOWTHELWEIE TH Y | BRI A D EENZ VW EE X T, EEOHEFHT
92 B A 51 & BT DITITEERNORIERL T TIERL, BENATORELERINDHRET
HD, =& 21X, WA TOFE, mtE~0 R, BAFE NG O34, Science Festival, Science
Fair 7¢ & L REBPBUR D RE LT,

HARITRHEEIFICB W TUI AR LWRER A LI, EREMIC LR SN TWDER, BHEEEIC
BWTEHE VW RERAOLND LITFA RV ERFEER B> Leole, BRDENRA VR
AT BIEEE LEE U TRAEZRIZ 7 2 aTRetE N R R & REEP R 0 8 L 7=, 2 DE%
FEISELOICT, HbEERZLIFEOGNTROBHR TH S,

Malang % 6 @& PR OEAELPREOUE LTI T 272012, 1 7 A Z &I 1 EIET 45047
DTN TVD,

DI =T 4 U TICBIM LTS A T ITRER B B L T\ 5 e-learning ¥ A7 ADNH
H<. elearning (ZOWTH o LR L=< b LW ELFREL LW,
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XO. TRAVHIZBITBZRNXF—FEBFEDOV 2T X=X 7 Y DEH
—SEDOT AV B OFENSHHF LI-NEE BARL DO —

R L BE L EOE X O—D2L LT, ITE LV EUICHE~SEAL, LV EEREEZ 2B
Lo eds@hEnionsd, L<IC, AEHEFOHICITZEAL, WOTHEZ THLFEEZATHE
ETDHDRBEMBEOED LI oT2, 728 21X 7 A U B TIET10% D KFENEFHE 2= RFE L T D,
L Z AN, e-learningNNRMIZR R E HIF TV D 7 — R TSN 72 <. /~— RHEINFEE S TN T
Y, V7 MHTHEEEDE DR FIZ27 N He-learninglZ B4 A AFFECE RIS % & B ICERBO L
FHThHY, SHRIEF=INF—HEDOTODOHMBED XL 512, L0 EENZRBRSCHEICRHME LT
WFZED BT 72 D,

ABIOT AV AOFEZLY, T AV I TEHE MDA ¥ —3 > FIMERSNTND Z &35y
MoTz, TV, BEH LA X —F v XU H100F A EDOAE— RT, M H M AFRMEREE S
VAT LEDZ ETHoT, TRTHEILIZIZE A ETRCTOEBSCHIANIPZ A L, 7
AT UV EER L, HEFFEEL WD Z ERboTz, 22T, AU F—Fy b EDOT = TR
—ADALTUIRAEKRFETETELE LT D THA D, elearninga 7 VY PRI —HKEH
RREAB X EMT 5 ECUERS ARINLIDHY— L Thd EWVR D,

(1) e-learning HBZE D~ DFHEEAIIEHL

Y 7 MEIZBWTIECLiffortd Stol1 (1997) 2NR~ 2% LBV | A 7 —x v I ANH D AERITEE)
R A 52, AIIEO BN D D &7 o T eI E R EEMERH 20 TH D, F—b
—UPMERSNDDLFETHA D, L, HRHACERTERD TWAHAEHZ VO TIEAR
WZA 9Dy e—learningfi#BEDE2E L L CiL, ” Web-based Learning, computer— based learning,
virtual classroom, digital collaboration” 72E & WolmSEMNEEL TS, e-learning® B
S, LTy THD,

o NOTHLEZTH, AANDN—=ATEHENPTELI L,

o FE[RIFFME L [RIRFED &6 6 THFEEHRENE > TWNDH Z &,

o FEENALENRTEZY, Hoary hr— AL TEE35HZ L, (NE, EFE, 58 A

v— R, FEOR).

B2 e—learning FEICBW T EIBRDO 3 SDHOEEN KUY TH D, ZOFEEIRME De Rouin &
(2004) 1% “Learner—Led Instruction” (FHEBIFIEROEIE) L4317 TCQb, Z®D” Learner-Led
Instruction” % e-learning CEI LT A7 14 DEZELHH & LT,

O FEEa b —LVOBRERT-EL 2 AR, B BDEZVZHIEERET DL L,

© WMz +nE25Z L,

@ EDOSHWEETE DL ITRDDDTZDDTRESNY LT SHELTBL 2L,

@ ZIEHE Lo 0iESZ &,

® HLFEBIMEIRZ L LHIRFEEEOMLER T LITRRD T L ERHRICT D I &,

©® LI FESELLEN, FVRVWLTV RN L,

@ ROFEDIZO BBINFELY RN &,

® HEAGEOHEDO LD L FHICEEIELZ L,

©@ BHANEZETHFETE N, HRICHEMICON T ko Tnd 2 L,

2=y NZTEDOFERNER ML LT, BN TEDL LI RoT0NDH T L,

@ e-learning @y b — X% —{ZEBE L2 b2 FHATEHZ &,
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@ BIEROFENRA L— R >TND D&,
@ e-learning (& T EHENEBIC BRI 2FIIRZ G ENTEH I L,

(2) e-learning ZH Y AN/ R /LF—ZHHF CTCOEE L T ORES
TRNLF—HEF Te-learningZ Fl D AN D FEERIIIRKEL BT TE52HDHENVR D,
O BFA—LELTOFMA
@ #bt - TR E L CoFIH
@ FHEANE - BURNEOE L &
@D AvE—3y bREVAT A (F
® O oL@DEARRFATH D,
ODOEF A —/ide-learning TIER N E L AR IND D, L DBR—LX—T21E, Email7 K

VADBREI, A—=ADR0 &Y ZROTWD, o, mERkROREFREIFERL, HORFHE
WDOT —<IZ OV THERSCRTRA R EINTNDE EZALH D, QDIFHRIFIZ OV T, HEIZBW
THHN LD TH D, FHHRPORZHIGOEREED THD L KERE L ~LVONENGLN
L3 TR, VT NAEA LTOERBELEONLDOTHD, OIXOLEERDL EZANHDHN,
el ZIE, 1007 e Y e hOFTITONIEERT [—ROB B OBIENMTbihl, ZhEh
DFRL T OBELZLFRD DTN LT, BATRRE B 1% < ORFRFEMTONI., 2o
FEEOf RIS & L0, KETFENB LIPS TTE L, QI OFKRTIIELEE T
TRV, S, X TN ETRTES, ZOHHIT, A% —Fy b EIZTYITAZA A
THEARRICR 2722 R HIT 6D, @I ERORNREMAGDLE T, TNENDFEROEE D

U % 27 AOHFIZHERIZe—learningF 2L E DT, FARMOILE T Y F 2 7 L EFEE L T
HLDOTH A,

—H Y7 MEIZBWTL, 2D OERREROEICTITFFE SR WIRE « AEIXED L I ITHEK
ENLONENVIERN DD, T7bb, EOX ) RRERERNLEE Lol BUSENS D
Bt BBEROTH DL, 0T DL = FRALTLY 7 NEHOBRMNAHEV S E £,
B DEEEZERLD Z LIENVITR>TLE ) WREMERE WS TH 5,

A2
[F5HE) & L TR

=
L

(3)  e-learning#(H DR MR

A=y FOERKITED | e-learningD BRI A HLNAH L I AT 5 2 & ITMEE
T& %, Bandrowski (1997) 1%, ZBE 12 BIMRE L 7me—learningDE I Hi1E L L TRE L 425 E LT,
B—DIN—TIIENER—RL LI2bDTH D, ZNHITHEICADICHEINTZ, O E-maildz)
RHIRFTAQE A A 2 — GERIEME) @B+ A % — (FEE) @0 =7 %0 Lz a— A5l
B, BZOTN—TPERIE L IERZHBRTH D, OFRIEEQEHRASH (BElit0) O MacH
(EfEFLD) @F —% _X—2OAKOBARE A CEENMER L= 0) OBEEAAE (B
FEDNER LT=6 D) OIRABIR/IT, BT N—FIIMEER 7 a7 b Th b, ORI
2B @WATRIMER . @ERMTEI Y e Y s b, B A—TFNREFOMOEE Y Th S,
O —F v b EFER LT Vo — 2R OERBRIE, ORKRAEEEHRABROI A XA, O
FERIFFa—R, @OA 2 —Fy MU T4 URFEEE, @FMTIEoTcd 74 DR 7Tay
=7 b,

FERONFIIARTH T TIATORLTWA Db 5D, FERKBHEDTE T A ¥ — L3R EBRO
LEVITBERL, ESCHRBEITFEMORFE SR AET 20WANAREME LI L5 &
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DEZHFEL TS NDAEDZ L TH D, RRED A X — L XM 5T VERE S AT L7 Ex)
LTCUTNAEALTHIGLTIND Z E2EWRT D, FAEEAHAE BIFEER) i3 xiEe
FHAxaRY FRT T AIOKIUEKNS T ADY TV o T L TWAROYA "R3HY . =
DR —=LRX=V %52 LI L 0, (RBOFNHEL T HZ L7k b, HE - LT,
e-learningZ /M L C, W UREIZOWTH A LN LB 2 ED L0 TH S, & xiE, Holib
RITFOFEICBNT, FEOBET —F 200052812k, FBLAVWEZARIDTH S,
ZAUTxF LT, TR & 13 AEN RSN T, ENENOFKTT—L%2>5< V| [E
gz LT DTH D, RFFELED L HIC L TR L T 7200y, FERIZE S THoTom
ERAWNTHOE, ZNDOHEL OT —F ORIV THERT D2 &b TE D,

(4) TRV IOZRAF—EBIZEBIT 5 e-learning DERETHE
A OFHERRE OF Tt e-learning 1212 AL TWA DL, W CILKETH 7=, 2D
T DFATEFIIEE L OKEO D EFITE O D,
AR DOFAENTEH 5 DOE (Department of Energy) 35 dONDOE D E H Web ~X— " EIA (Energy
Information Administration). KEEP (The Wisconsin K-12 Energy Education Program). NSF
(National Science Foundation) DF_X—IZHE L, F/-HYEF e TV 7L BT, #HE
FoE LT elearning IZEHR L TWAD E BT S A T 2 LL FICEEE T 5, 2R L7 _—T13LL
TOHLDOTHD,
ODOE : http://www. doe. gov/engine/content. do
OEIA : http://www. eia. doe. gov/
http://www. eia. doe. gov/kids/ (mFT—F v ARX—)
(OKEEP : http://www. uwsp. edu/cnr/wcee/keep/
ONSF : http://www. nsf. gov/index. jsp
F72. DOE MHITL TCWD =RV F—HEOREY A & F & O7/Mi-” Energy Education
Resources” (ZH#H SN TV A EE - HEOE Y A FEZBE L T, e-learning IZER LTS 4
DOELTICEHHET S, ZRLE—VIFUTOLDOTHD,
OASE : http://www. energyhog. org/
(OACEEE : http://aceee. org
OAEP : http://aep. com
OAPT : www. classroom—energy. org
(OCEC : http://energyquest. ca. gov/
OFSEC : http://energywhiz. com
(OGEO : http://www. geothremal. marin. org/edmatl. html
ONSDL : http://nsdl. org/
OPG&E : www. pge. com/education_training
ORCT : www. rrc. state. tx. us/educ_train. html
OUNI : http://www. earth. uni. edu/EECP/
OXE : http://xcelenergy. sawmac. com/landing. html

(5) TRAUVIOZRAX—HBIZBITS e-learning [ DK
KENCBT 5 =RV X —HE BT 5 FBM ORI OV T, e-learning (ZBHH L TV A KT
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Hozx5 e, LTO4 803 E -,
O ZERMORATEOEBRIZHE (FEE OB ERRFEMINELSHET D)
@ ATEICEAE LIfFmoRtt (=L —fitk OLB 22 L)
@ /T FOBIR - JFHERERLR KOS L OBEOBIR (FRR Y g L EAERSED)
@ ~NE—arTFTUYORE (V=X F2~OBITERELTD)
LUF . SRR OB EAT 9

O #HERMOEAMEOFHRRM - EFFH

KENZIBWTIE, DR - SEFROZEN L, BREFEONEICE > THRET 20 TIERL<, i
FIZH Y 2T L2 LA GINE LTEBBERZMEZ AN TREZIT> TS CKEL, £RHEICE
WTC EDH A ZMRERIFFE T 20220 TE, EMOBEELZERICIVRESNTEY, HHENE
RFEHERE - WAHFEED U A STV D, Bl NF 5 FAEOEBHI BT, EWiTEhn
ENERDHEREZ OMIKUIZ L VRSN TND ] & WO AFIZONTIT 4 ~ 5 EFEE T 2% T
HD, L UEAx OREEZIZOWTIHAIO B EHEIESIL TV D, LLEIZHOWTIEAREIORR
5% Arlington Public School B8 L O EDHIXDOHEEERERIZHTHE TV 7 THLEMNIZ2-72),

IO, FEEITHT 2 XBIIFEHBEMORMEOIE TR IND b DML, a2 HER - kK
DPEI~DIEFHRIRPEEIT > T D, £ L TDOEZHOHL L 2R DA, HE B ORI OE#
ELOHTND,

(DOE (EIN) 2B DAY VY — AHHROBAR)

A EDFRH5E DOE (Department of Energy : =3 /L¥—J&) Tl [Energy Education Resources —
Kindergarten through 12 Grade] (DOE/EIA-0546(2005-2006)) AKHEAITZ~72, ZHUFKEAN D
TN —HEEMICET DV 77 LU ATHY , FMREMIEEITS> TWAHEREEZ T L7 7y MIA
(ZHEE L T D, e BB A - (EPT - RS e (BE - 77 v 7 A - A—)L - URL) - FEARAEEE -
BONLERFETHY, ZNNDLTRVX—HELITE O LT H40NL, ZhzsRLEHshT
WHBEBIIZERE T 5 Z & T, ShHERE D b miik 3 RAEICEE Y T D & TOMEE OFE FM RN
AREL 7o TS, FAKED Subject Index IZX VT —~ T L OB ((RERE - Gk - i1
%) DARETH D, FomiBERaEUT 161 BB TH Y | KESHOIGHRAMEEL T\ D, [FIZFE T Web
LV 7 LTy Fe—RanTBY, £72PDF THLATFARETH D,

OHTML : http://www. eia. doe. gov/bookshelf/eer/kiddietoc. html
OPDF : http://tonto. eia. doe. gov/FTPROOT/other/0546 (2005-2006) . pdf

~ I Go

ela EI"IBTH ]I‘l'fﬂ rmation Administration Search EIA by FirstGoy

Released: September 2005
Next Release: September 2006

Energy Education Resources: Kindergarten Through
12th Grade

Energy Categories:
Alternative Fuels
Coal

Electricity

Fridryy EciviicpEnsray Energy Education Resources: Kindargarten Through 12th Grade is published by the

Mational Energy Information Center (NEIC), a service of the Energy Information
Adrinistration (EIA), to provide students, educators, and other information users a list
of generally available free or low-cost energy-related educational materials.

Conservation
Environment

Geosciences/Earth Sciences

Hydrogen The entries are listed alphabetically by organization title. Each entry includes the
Natural Gas address, telephone number, and description of the organization and the energy-related
Nuclear Energy materials available. Most of the entries also include Internet (WWeb) and electronic mail
Petroleum (E-Mail) addresses. In the back of the book there is a subject index cross-referenced
Recycling by nurber to the alphabetical entries.
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(E I AlZBT 2 BT RO

DOE ¥4 FPIZ 3 23 E F Web ~2— EIA (Energy Information Administration) TiX. J&%EAT
~OBEFEEDHEE SN TN D, B2 - KITFEOZR VX —IZOWTHRELZIT D & HEH
DT H_—UDE T, & Fﬁ@@ﬁ’?fﬁf@%%ﬂ(ﬁ L RGHREDIETERE ) & D Hg e &
BRI RE R Z N TED, ZOXR—VIREFTOMYEL - HE L LREEH SN TR,
BRETIEH Lo & 2 D80 - A£5EIT, :ﬂ”i’?}%ﬁﬁj‘é Z L THEMICAEFET~E{Z D Z
EMAREE 725 TN D,

OEIA: http://www. eia. doe. gov/cneaf/nuclear/page/at_a_glance/reactors/nukel. html

Go

o [ ]
elq Nuclear cardh ELA by FirstGov

Home > Nuclear > U.5. Nuclear Reactors 3 Nuclear Power Plants Dperating in the U.5. as of September 30, 20035

Nuclear Power Plants Operating in the United States as of September 30, 2005

Click on plant name for reactor—specific data.
(Many power plants have more than one reactor)

¢ Arkansas Muclear

- o * Monticello

: W‘é + Nine Mile Point
Braidwood * MNorth Anna

¢ Browns Ferry o Ocoren

: gruﬂsW'Ck * Ovyster Creek

! g‘ﬂﬂ ¢ Palisades
Callaway

¢ Calvert Cliffs e

*
e SR Peach Bottom

(KEE PiZRIT 25 M ~D ) > 7]

DA R MOV F—HE T 077 L THDHKEE PIZEWTIEL, Web ~— I TNN
DFRINEE 54T D BERE~DEAE N Y 7 S TWb, Bl XX FTRE= RV F—IZ DWW THT
B & IS DR OMFEBE O R—U N Y 7 el LTSN TR Y . L BARH72E
WME/HIENTEDLE DT> TND,

OKeep: http://www. uwsp. edu/cnr/wcee/keep/Renewable_Energy_Education/index. htm

Renewable Eneragy

Renewable Energy 15 energy from a source that can be mantamed in a constant supply over
time. Five main renewable energy sources exist water, sun, wind, biomass, and energy from
within the earth. The following links provide more nformation on each renewable energy
source. There are thousands of sites that focus on renewable energy. Please search for your
own and let us know your favorites.

1. Selar Electricity http fwww nesea orglbuildingsiimfols olarele ctricity html
Solar Hot Water hitp /fwrarer nesea orglbuldings/info/solarwater himl
2. Wind httpwwrw nesea orglenergylinfol/wind htmml

3. Hydropower (water)
it fwranae sere energy govhmndandhydrofiydro basics hiral

4. Geothermal hitp/fwvrw. geothermal marin. orglpwrheat hitm#Q2

Ground source heat pumps
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(D E ORI & O L)

BAENIZBNTHRFED Web ~N—U 7 ETHERM OSSN TWD, LiL, |k
Q%%ﬁ%n%%*%f%é%ﬁmi&wfmé%wiﬁ%’iﬁwkmbné BEFEMEET
LCEHT DR —F YA ORI, HFERETOERZAEE LT, ZRETHLLETH
D,

Q@ AEICEELFER - BEANRT T v MEEEFROEMLE

KETIE, =Tl DORERYIT — 2 CRBINCBIT D RERNOEE R L, TR E T
W95 720D BRI R E RN SN OIRE SN T\ D, ZOOHEEE « 85T, FHEEAEELO
FEOHBR TR, HEEOEEN— 2 L CHIBEEH#REZ Ff- CGREICEY flie 2 EBNATEEL 72 o
TWn5,

(ETA 1231 2 =R L X —Alikk DRF RS T — & ]

KENZBWTIE, ZO24EMTH Y U o OMiEN 2512 ERT 570 8, =X — ik na LA
LTHY, MTROAEEZENTETIZESTVD (2005 FFBIEIZ 1Y v ¥ —5H7=0 100 HE#B x5
FCEREL., HARL OMEZETIZE A SFELRY),

ZHUCBE LT, EIA @ Web NX—IZB W TIE, by 7 =I5 = X — ik OV T ORI
SO IERIRBEDR FRETH D 7 & VETEICE A LB BRI OV CORMRIAFERNIC 2 ST b,
O EIA: http://tonto. eia. doe. gov/dnav/pet/hist/mg_rt_usw. htm

W.5. Regular All Formulations Retail Gasoline Prices (Cents per Gallon)

[ Wooki | Weokz | Weekd | Weokd | Wieks |
Vour donun [ Endiute | Voo [ExiOute [ aive [EndDute | alve [EndDsts | vilue Exiiuts | Vakie |
1890-Aug 0&520 1181 08727

1890-Sep 09103 1242 0910 1252 097y 1266 08724 12?2

1890-0ct 101 1321 1002 1333 1013 1339 10522 1345 10029 1339
1890-M oy 1105 1334 1112 1328 e 1323 11128 1311

1890-Dec 12003 1341

1891-Jan 0121 1122 01728 1168

1991-Feb 024 1139 021 1104 02ne 1078 02725 1054

1891-Mar 03104 1025 0zl 1045 0zne 1043 0325 1047

1891-Apr 0401 1052 04108 1066 04115 1069 04722 1090 04720 1104
1991-May 05106 1113 05113 1121 05520 1129 03727 1140

1891-Jun 0613 1138 0es10 1135 ey 11248 0af24 1114

1891-Jul 07l 1104 07nE 1098 arins 1024 oy 1091 o2 1081
1991-Aug 02105 1089 0&f12 1112 09 1124 08728 1124

1891-Sep 0902 1127 0909 1120 09116 1110 08723 107 08730 1092

(ETA (2331 % I+ /1 & FE T D IEFRIR L D B 7R )

KENCIBW TR AT EFT OFHERITT TIFIE LTV D2, =1L F—FFEDOEE KNG
BHREITL T T > FEXEHREIZ Eméﬂt%ﬁﬁﬁéﬁxé%%%ﬁofméo;ﬂ_OwT%EM
D Web ~— TIIFEMBANICIZ L L TV D,

O EIA: http://www. eia. doe. gov/cneaf/nuclear/page/nuc_reactors/reactsum. html

KENZBWTTZ O 24E-TH Y U o Offids 3 2512 ERT 5728, =23 F—offifgna k5

Net Nuclear Generation vs. Capacity, 1973 - 2004

1000 — 160

Vvhile Nudear Generation has

risen to record levels, Muclear
| Capacity has barely changed in T 140
_| mere than a decade. )

Capacity

Billion Kilowatthours
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LTk, MROEFEEZENTETIZE > TN D, ¥2005 FBET 1Y v X —H7=bh 100 Ha#E
HETEEL, BAREOMEETITZE A EFELRY, ZHUTB LT, EIA @ Web ~X— 28T
IE. Ry T _X=U bR F—liEIC DN T ORI D IFHRIMRR N AIRE CTh D70 & AIGITEE
L2 BRI OV TORMIZIEDIERAIZ 2 S TV D,

OEIA: http://tonto. eia. doe. gov/dnav/pet/hist/mg_rt_usw. htm

TRV X—HiKE A (The Alliance to Save Energy) IFFASEREBUMS, BREE, = R/LF—0R%%,
EROZEOHEZ B L LITIHEE OREDOES THDH, =XV F—DHELY =)V — Ry
TR EWVWD XTI Z—IIHIZ, EDRE S — L TRoD1F 5 Z EIZ KV AEFEOPITHE AT
HIFNX—DOREEZRNIEDHZ EEHE Lz, RFERO NG RANE TELALRD L
TX % web-site TH D,

OASE : http://www. energyhog. org/

TRV —DFEFET ORI LR RIERCE ) 72 = RV X —HE DT D DEM OFEN 72 L% LT
%o ACEEE 23bH SN TTHEE D2 D DFERE TO T R )LF —HifI1E (Consumer Guide to Home
Energy Survey) | R [ 7 —2 T w7 —H N T v 7 OEEEH A R (Green Book-The Environmental
Guide to Cars and Trucks)] 72 EDFEST=, ACEEE OIFENOWMEN T TN D, MkOTEEHE
MENEL . FEEME L TRATE 2 a7 o2 3dkn,

(OACEEE : http://aceee. org

R T 4w« HAKBHELPCEE) A Y 7 A N=T DHA - BHEATH D, Web-site 1X
HA « BN S TEOZXNF—IZHlT HIERIRIN TN D, RS, FE~OE GO
MR ZRMEICEAT a7 Y RE N, HA - EHSOER, FEEESOTZODO LD THD
EWVO AR > TLE I DIIEDR, LNLERETHD = 7 Y TIIFRORETOT R LF
—HHEIFHTELI DL RLND,

OPG&E : www. pge. com/education_training

b7 A F U K% University of Northern Towa) D [T LFXF—HB\EH ) ¥ =T bfETu
I (Energy Education Curriculum Project)| 12X 5 web—site TH D, /NERETFTEL L O
WEAEERNRE Lo RVX—HEEON U ¥ 2T LB X OB COEMEEZ DN 03 <R
LTW%, #hfimiFot A FTho,

TRV F =TT D HARR R & A ATE O O BKR e = XN X —(CH T 07— F R AR
L. TNOEER LTRERESCERIER EPRINTND, Fm VX —HEIIHT 5578
FHEZRESHITHNTEY, PG TOZX X —HFIZAIICHND Z N TE LA M7z
YT UV BERRIN TN D,

OUNT : http://www. earth. uni. edu/EECP/

Xcel Energy I X7 AU RZHLERBL, BRERARTAODELLTHD, m—Lb_X—V2Fx
INX—HEIEHT a0 T YR RINTND, WEAEN DB, RS £ CiRAFIATE
DA > T D, RE L, TEA, [HA] D2 0DHMIZ/R>THDEM, EH 5L HMTTO~
—URERFRIC L 2o TR, —BUEDRH > THIH LT WILRAEN TN D,

OXE : http://xcelenergy. sawmac. com/landing. html
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(D E ORI & O L)

BAENCB O T, =RVl AL E LTV DA, 2T D BE0% gt -
—AESNTHIASIND Z B2 (M OMERFIZZED TWET ) FOSFORM), L LR
A7 M OFRMERC, AR T Z FTRRIC T D IHROBMEI L N O MBI D L s b, FnsE
TIXEFD Web _— (BJRT R /LF—T) TIET R F— Mt DOEIIZ OV TERE STV 2R
D3 ARG SRS OIRER ST — ZIE, BRI PE S ARE R E 3 R G IR 1L — BR B A hRR
R (W) ARV —REUIT A g E o 2 —ERREEE T T D,

@RT v N OHR - IR S L DREOBR

KE D 3 X —E e-learning HH OFFH & LT, /37 v hOPIRSC, #H2 & OREOIRA
FELTNDLZERDITOND, ZIUNFROEMNGE D THY | FEE T RLX—IZHT
AR 2 C, FRFE IS LS OE 2 ETRSEE OTEIFEEC, =X —[E~0
KRELTHALEDRET 72 a N OWTHEBZRED LY, 2O FR TV MELE IR TS
BERICOWTEETLIENTEL LR THEY, PEFICEERNREY a L2 EESED
ENRTEDLDE/R-TWND,

(EIA BB DHRE DTV N OHR)

EIA A>T A k) [Energy Kids Page] Tid, A1 7178 & OFKFE T R L X — DG
MMz T, =RAXF—OIERZ ATRE L T D8k~ 7ol - BEORBE THLA Y b— T4 —EL,
TAT, AL L—OFERRIIOWT, EOBHEE - TG L7237 SO Z R L7220 bR e
1ToTWD, ETMEOPEER LB L V2N E S B LTeDn, =X — LI T 5
FEREBH L TCEDBALHMITEL LD ER>TNS,

O EIA: http://www. eia. doe. gov/kids/

Ne. 608,845, Patented Avg. 8, 1298,
R. DIESEL. .
INTERMAL COMBUSTION ENGINE,
iApptiatien a4 Julg 15, LARS|
Mo Madel_i

INVENTOR:

Fuaols Diesel,
BY
i nu’ﬁri

7 Ey

v b —BEORFFHEERF O

(KEEP #Af 123 1) D2 & DBEDOIIR)

KEEP DA T A #H kT % [Energyl0l] (FEmid) Tlk, = F—DOMEIZONT, #
NFEOBFANSEA L, 2 20 DI 2 =V F—ZRBESC, FERMICHE 7= bR D & T
7 a OB~ HEATHLS, ZRF— AR E OBEIZOW TR FH LTV 5 O E:
Mmchs,

OKEEP :
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http://www. uwsp. edu/cnr/wcee/keep/Resources/Teaching Resources/OnlineResources/Energy%20
101. ppt

The laws of thermodynamics Consumer Responsibility

< VB

O You can’t win O Where does my
O You can’t break even energy come from?

= O What does my
O You can’t get out of the game energy cost?

B What are the direct
costs?

B What are the
indirect costs

O Education is key!

F7-FEREDO#EHMM TH D Who wants to be an energy geek?] CUNFAEMIT) TH, ZTXLF—D
HORSPH SR LA IR L7223 B | BT W HFIZOWTERIICE 2 SELE b L o> T b,
OKEEP:
http://www. uwsp. edu/cnr/wcee/keep/Resources/Teaching Resources/OnlineResources/Are%20you
%20an%20energy%20geek. ppt

Many!

Solar — to grow the
bananas

Human labor — to
tend and harvest the
bananas

Petroleum — to
transport the
bananas

Electricity — to cool
the bananas

TAVT e b7 MU w7 « XU —(AEP) X7 A U Wi KR OE 124 Th 5, B HIFE I
HLLNZ, web-site CTHEEIEBE I —E X E1To72 0 | FAIDO TR X —FE OB 172 21T o572
DLTWD, 2T Y BXGAER (F4F) Z 82N TEB VR L3, Electric Bandit (58
ROBRHTHE) LW F ¥ T 7 2 =185 L AREROREAEIZOR LALTUVWMED 1T > TV D,
OAEP : http://aep. com

KA APDIE, T AU I OAM « KIRH ADFEEGHETH D, T3 LF—ICT 5%
BHM 28R T L TV D, AEHOa T oI, A —AREEOMG « T = A— g Ll
TEHLLEZRAF—IZONWTERETHIENTE S, FREMHAa 77130 ¥ 27 208k
RZ OMMDMRIEWER &R L T\ D,

OAPT : www. classroom—energy. org

BV T HN=T « TRLF—FEE S (CEC) 1%, MAND T 3L F—FFRD 72D DOFH « EEHIA T H
%, TDWeb-site THDH [mFV—+ 7= & b (Energy Quest) | Tl WREARE, Hbli, (R#EEIC
B, bR A X, NRANRETRLARNPD T RILF = IONWTERIENTEDL L) e
YTV ERELTND, A w0 RFT AELIRLTN T, FIH LT,

(OCEC : http://energyquest. ca. gov/
7u ) ZKRBTRLF—% o H—FSEQIEIH VY 7 /=T PR RFEOMIHEE Th D, FETL
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W=V NG ITEY, ZTNENKRGTRLX—ICB L TERS— A, W28 T52
LINTE D, EBMMT O T oY bfkaedH 0 BIFEAZ 2= RIAILTIZA Y F 2T 505
BREAEH R EDRR SN T D, Web-site EDOFRFIT KRBT RALF—IZRENTND,

OFSEC : http://energywhiz. com

HIEZEE FH5 T (GEO) Tl B ARSI L CHIBVE B ICBT 2 B Rk 2k 272 > T 5,
FEOM e E AL L HEREF O AR 6  HIBAOFIH O FEFRIZUN - 2 F THERICH L T\ 5,
FLFERBECAELTRMITE S 707 =Y =N =7 ETEZTIND, Bhmtto=a 7
YV ThhD, Web-site ETIE, HETHHBAT KA F—IZEHL TONH - FEHIZRON TN D,
OGEO : http://www. geothremal. marin. org/edmatl. html

TR AMOA, HA, REREL, BRI TEA2 BT 2 =RV F— RO web-site TH 5,
RIRBIFERCBRIEOFE LT o720 FACHIEA S DR ENVEZBE L, FEREOIRECREA TIE AL
DR ZEIT>720 LT 5, Web-site TIXZ 9 LIZIEEINE ORI, TRIAWERBIZHS T
XDLHEA LT UV ERRLTNDS, TG AEO T b H 0 LN LFERD
HARZR N R SN D, E-HEIOT-DD 25 DL v A B L SN TEBY . =X —08RE,
fitr. BREHZBA T 21 2EIC BT 2B BNBRIR TE 5, KM ITERGIMEDO TR N | HEEMRE
. BELR ENRMESNTEY , BHEBSG CAZMIIER LTV D &> TN D,

ORCT : www. rrc. state. tx. us/educ_train. html

(FRDE OB & D L)

K[EH e-learning Bhf >, LLED 2 JUCHIBET HREIE, TR/ AEEH L T D= ¥—1%,
ZOIFEEAERIRGOLOTIHRL, BIBORESE L RN D, HSETAPEAH LHEET DL
DTHDHENWIHRTHD, TRNX—LEER - HEF OHSHEENICONWTEHLALIIRT S L
DEIpo>THRY | HMZRFEAMFIICIEE D B D &3R5 TR,

TNE TS SN D T RLX — i e-learning b TIX, /3T > b OFIRIC £ THEZGA A
TR T 2 b DIXF LA ER OGN (FEMOBRBECTIXROND), L LFEFICK L T
HATEI~OEREST T 21T 2 72 0121%, LLEDOTERIC £ THAGA A TR MEE & o b,

@ AvEZ—Fv F2EFERA LAY —aT Y OR% - BfE

(Ao ¥ —% v k2]

AROFHgEDOONE > TH D NSF (National Science Foundation 2K M) 2BV TIX, &
HREEHEL Y T —7 VAT A=A X —F v F 2 ZFH LR - 55 0 27 A OREN
RELILTW, ZHUTBIEDA v X —3y NEIFBRBR AWM LTV AT A THY . BBENS TIX
BEICHHE L CHET 2 Z LIIARARETH D, A F—F v F 21F48KD 200 KL EOKFELEH 50
DEERBINT DRMARA VX —F >y FOFET B Y =7 hTH Y KFZMFAFE O UCAID 234 L,
Ry NI —27 & L CIRIARA % —3 > b7 e b 3L IPv6 72 E O IERERIRF O 5E0,
TV = a OWFSE « BRI TR DTV D, 1996 4F 2 FIC4 KR EME (NSF) o HE I &
DAZ—KLIEHLDOTHY, W% - BEHRY NU—7 ThH7D, EHRy M7 —27 2Bk S
naTnizn, KEROBEH~E—a 70y @E%) XZoxy NV —27 20 LCHMiish S
LEEONTWD,

(O NSF B3 : http://www. internet2. edu/
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ERERT O 2O VRIESRE (NSDL) 1, B, Hiit, = o=7 0 v 7 BFEOHE LBk %, A
EAESCHIMAMELT 2T VXN TA T TV —Thb, EICET A7V v Oxfaiilla 707
Erfft LT\,

AT VIR D 2V REEOHIEE, /NEH SR VIABRB LR L TN 2 &R T
EXHTOFH LT, s d a7 U IIREARERT O L O L EEINDFRZETEHEFHT
XA DOFE TR, El45ar T 200X [text GCE) ], [image (Hif8) 1. [interactive G J7[A)
PO, MED) ] EORT B H Y | BIRLLT U,

L —ICT 5 3 T V37,

O NSDL : http://nsdl. org/

(FDE OB & O L)
EMRETHRFBEHERMORMEE LT, () BHEEIMREERE N E S 3 2 R HE R 4E 2
Biaobb—< | NMEHEL, £z fAX—ETIE () BARFEF ) SUEIRELE 2585 9 5 57
THHEEXEYA N INUCPAL| DHEELTND, AiE 1SS IR X BB BIFRE O A fif ik <
N CWENBREITTFEDOE LN T oI LT b RSN TS

(6) ASHOHAEDZRNVFE—HBIZLBITS e-learning D AEEME
ERENZB W TR bR NEE ’73%:)\2%(1/\5 (AEBEIZBWTHIBERNERUCE R ZH L
TW5) KIRIRICBIT 5260 & KECIT 5 A 72 5 1B O BB IEHe it O % ik
#5 EUTDOZ ERnbiroi,

CBPEICBWTET A% o — AR EFEZ IR L TLE-oTEY . BV a CofRfin
fﬁﬁm 2o TWND,
2 HBBPEICBN IR F GOV TORE L « FHIENRRZEETH D,

KENZB W TR I BIZOW ISP ORG AR A B X 2 BN 72 STV D Z & D3l
IRz BTV D,
LEBOEFNX—FERMOIERBE L LT ENGLUTOHEANET D,
IEfE 72 B IO TRt
RKETHE Y 3 ot
RE&E T Y OFF%
BHEDORTZ LT EEI ORI 7o ik
HHOmY £ &0
FEFIHLTORAY » Ot
S a T Y DS
Al 7 AU I OTRF—BIEOBKEIONPO, K5 - FREF D Z LIk, TA YV hD=x
NF—=FRDOT D Z N a T Y Re-learning R DIEEED T2 O DRA o b ZFIND Z LR TE I,
T AU BT X—EDMER LI-F i He-learning=m T 13V BLEoN-2 5 YT
Ho7, e-learningHD a7 Y ZVERKT 5 2 E1XFRO HARD = R )L F—BORK DI EIZ K E 72
WBE RITTI2T T, Rl AARZMEHE L T\ BT, REREERA V7 M bx 52
LiZ7ed, ZoLE, BUICHREMNRERZIIRT L7210 Tlde <, BIEEC B2 25m, 38
Lme 8, fEoay br— A0 a0 % U, RIS U Ci7Ze F L— KA 7 247> T\
SHEIE AN TV BERH D, TOEMWT, e-learninga 7 Y HElk T 58546, 7ulx/

SECRSECECRCNS

76



NF—LZB0 ZEI - BENLRTFT—L2EY) X b=V —hicENTa T Y 2 AR TN
ENDHDHTHS D,

B 3R
James A. Shymansky, Achieving Local Systemic Change in Small, Isolated School Districts— The
Science Co—op Project; University of Missouri—St. Louis, Larry D. Yore, University of
Victoria, Brian M. Hand and Joanne Olson, Towa State University, Leonard Annetta, University
of Missouri- St. Louis, Susan Everett and Chia—Jung Chung, University of Iowa
DeRouin, R.R., Fritzsche, B.A., and Salas, E. (2004), Optimizing e-learning: research—based

guidelines for learner—controlled training, Human Resource Management, Vol.43, Nos. 2 &
3, 147-162.
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XI. 7AYFZBIFAERERED e-learning AT AIZDONT

JEK D e-learning DHEEDYOHNE D IEFEL O BURKBET B E LHBEMBE TR ERA /37 B
BEHZDHOTIIRNNEWS BZ X L e-learning N b DK A& RS D 72D D WG & BHFET 5 DI,
HETHETIIRL ., BHRHBBEFLOHEBEICL > TEBIIRBTE DL VWIBEZ 2R TE T, K
WFEOHRT T AV I THERTEHEDH D 3 ODOHFERID e-learning DIFEL TS Z L &2 FR
L7z, F3 561X “WebQuests” . 7 web log” . 7 Moodle” T®H 5,

1. 7=727=X}F (WebQuest)

1995 FI YT VAN, 77/ 0V—%FHTHHEE (BT 4 7 IMLKRED
Bernie Dodge & Tom March) |ZX-» CTES7-, Ry P, =77 A MNI, ET4L2HELE
Wiz, A &2 —3v b ECOHFRERCMOFEER & FEEPHEIZLVERY 235 L o %%
EREALEZFEHOZLETHDH, OO Y =77 2 X hOFREEIZMREZEE L, SEIEA
HER TR OBRE RO DIEETH D, RERR TS 51X, 2, SKHMOAL Ly 970
X9 THD, 2L T, IV EWEBNTTOY =277 = A O BRIZFROEEZmD 5 Z
LTHHBELTNWSE, LVEWHENTTOU 277X M2, —BE»S 1 » A2 RE%
RLTWDS, 1212507277 ZA NMIIEERHY ., 6 DOERBH D, TbiE, O b
nZyvay, @FEHIIBERHDIHFRERY A b, @EDO X I L TEEFEEN 2 I D0
HFEEOTaE A, OFICANTZERRERENOEDILIICHEGDEZ T L OI0MNNET I
AKX A, @OFEICKH LT, fERELTEDL I ITHmDOT D0, £L T, V=77 A MEFH
LIZFEOREE LT, OZA—T7 277474 ThHDHI L, @Qu—T LA R EOIHgETY
B g TIRHIC, BRINCFEE N R ShAHHIRH 528, Qb r#RFETHLhEbAR VL,
BAEWREGN 2 FE Ch-oTH IV, SHIic, BERX L E LT, OikT 5, @nET 5., O
REMICE 25, OFEBENICE 2D, OMENESITT S, @OXE AT LA THDHD T A
T LOREE, OEZE L5, @FEICOWTOBANRBLEEZE D5,

I, BMcblo Ty =27 /= A NEBRT 5 & &, SESERBEEZZ T AT LA
R0, UTICHBET B2 2 HAEZT D,

(1) FEEALN., RBFRERDDIDBHOT —HN—RAE@EERTH L,

(2) FEHENT —HRX—ANEITHTZ VKD THEDOEEBHER SN TND I L,

(3) FEEFZ X > TAE SN WG OWEERr — AR S D = &,

(4) DI OFEED T AT B VR & KO 86 6 DOSIIGOE RIZHOW TR bl

TWBH Z &,
(5) U7 ECHEYEEIEMNTEDLZ L, TOFEHNRICIOWT, ELS HffE L2845
IZE T, RPUTHHS LTEERID 2 S0, BB S35,

TAYBTENRDVOT 2T 72 A NEFHLTWE T L—T RN EEN TS, “ClassAct
Portals” CWIHALRIT, Va7 7R +D7 ) —Y 7 N2FIF L THIRK LTS e-learning D7
JL—TBIFIE L TV 5, (http://www. tommarch. com/writings/why prtals.php) 27 A7 7 hiR—
HIOVOEOIL Z DR —H VD FERR TR OFETESE) (Constructivist Learning Activities) &9
FEMIEDONWTTNTBBEIND L WVWIBRAFZHNAICIEL TS ZETHDH, ZOTN—T
DRFETHDL ML ~—FF, V77 AOT7 )=V 7 "Lz T7 o237 SAE
IR MR ERE OFEEH L WV IH BN OR T EOENW LD LIENEDORH D Z L x2 D,
FOFEMNS, BOBWEL DO ED TR —Z )Y A k23 Best WebQuests. com THH E LTz, ZD
R—=ZNH A NMITHLDLHABNEENTEY, SR IOLRDIONMNBLETH D,

2. vx=z7uaZ  (web log)
T aZpNEESNTT a7 LIRS K Do 72, BARTIL 2006 4E Z AW B IBEFREAIIH
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AEND Lo TE, 7T A Y BDWikipedia i L, 7ur7oE#kwE FHLWIEIZTE -2
ATV EWNRTORLTHL =T YA b EIRRENTWD, 7T AU A TIE, 1997 7o 7
100 D HEE LRy o 7208, 2005 4R121E 2 F MO B AMFET D XL )il ->7-, Z Z CHREIZ L
RIS DlE, BB HFEE LTHEE LD TIERL . BUAHEIC bbb 7T 7, ¥
¥—F U R, SHHARSEICILZSEIERT O IBEE L, Badx ST IEREZR0FENA
BRSNS L9170, —EHOBIECREFEOHANHEL KFTICE-ST-Z L THDH, TDO—FHT,
T s EOA BRNENRICAREND Z LIk o> T, B0 Y MENRIE L 220 . gt
IZEDN LD, BERCHKIZE > TARFREEHANAN BB SN LICLY, ESNDZ &
LHEAETE 720, SFRMBEICKELZY LTWDZEbEEW, 20— T, #RABICE
W7 e ZOFAEIEE . OO ERPREE OREPHRE S TWAHIE 20V, NERIZ
v =7 72K (WebQuest) 7 R HEDOEVVEE LT Y 2D LIzt DOIXZ OREEITA
BILTWD &z b,

3. A— Fw/L(Moodle)

LA—=RyE, v=7a R0z VAN TNWDEZALHDLN, Y7 MU =2TZDOHD
DA EN, WITHELT AL NI AT LIRS TNDZ E TR S TWE, T4 v DFE o
Ra=T 4 EWET LDV T NT, MURERFEAEH L, H D A IR
R D= REH AT EDY T "N =T ThHDH, LINoT, ERTEETHLA—Rw L aT T
n—RL, POara—X B THLRHTLZENTE, 5 TAOFAENSH > THREEARL
< VAT AT TN D, 2007 FEBE, HHRFIZ 20 B ADBERE DB, 75 OSEICHR I
THEH S, FICEEREATWLHEEER O Y 7 hy r—UTh 5,

L— Kb (Moodle) 1%, FEHBEENEM ESNIZFE AT v 72TV 2 — VIBRROFEERE
(Modular Object—Oriented Dynamic Learning Environment) DWEEETH D, L— K w b 1990 F1X;
BT T, A—ARTVTOI— N REOU 2T AZ—% LT\, ¥~—T 42« KUT
~ A (Martin Dougiamas) {173, WebCT OFEHZ L72N D, o LHEWBTFORWY 7 FOBIFEN
WETZEEZ BAIDOY 7 ML, HECHMETED Z L AFFITHRICAR LD TH S,
L— Ry upngFEzi, IRKHLERREEZ, BEFOAED e-learning ¥ A7 A, fHilziX, 77 v 7
A= R WebCT 72 ElX, a7 Y OB EER L THDIADIX, e-learning BNFEHLTE D DEMN,
L— R, A RET A RMESEZTRL WD Z LIk b, T7bb, fix A\o=—X
L, & DOAEFTOELEZRD A, Y7 7 ual I AZ0OE0NL 0 RWIZIGC TERRRETH
HEVNHIRTHD,

L— KoL PRI X9 LAY 7 S bIEk S vz, #lZ21X. EduCreate, Covidia, LogiCamus
RENFET NN, FIHEDOHENETREN Y 06 /BT, JEEAIC L — Ry L OFER B DA
BRI TH D, 7 TAT 7 MAR—=FNVORKATHIRNTZMN, A— RV EPBOERNAN 2SN
T %, Dougiamas (2003) DEFRIZ LAUX, L— Ry /MIIREAFETLOMREREICH &3
REZHMEST D Z LICBELD D 22— — () 23R LINET 2 B TG SN b D TH 5,
L7-728-> T, Hannafin&Land (1997) 287 L7z, 5 DOHULEFNH 5, TN HIE, BRFEHINE.
ODHFRIRNE . B8 LPRNGE . SUBIZRNE . FFHBRNETH D,

BATRRIEF L LT, gih L7 K 912 Moodle 1. MR ERICE AW EHET VAT 55
BABIT T D, MRERICESW-EIRET /LTI, lx OEEN B3O FEERA 2578 T Lol
SRR S ALY, FRIC, AR ER TIEFEE DN S o & BIEMH LT 200, N & AN HE L7
5, RREMR-OREMR 2 TR DV M b ERESND L& THD L LT D, (BEFFEI
2001a, 2001b)

DEZHFEHELE LT, 2= Fy/AHEL TS L0, RIUTIE T T, WEAREZ S OISR
D BBEOEWVFEDHERTEDL IRV AT LALEETL L Thd, 2L, ZOLHICEE
TRETDHZLEFEG THLIN, BARMITIRIUTIS U THRIG LIV AT A EREES 5 Z Li3# L
LWz b, FNTHEELE LT, HEEMEZRDTND Z EIETIE6 Luy,
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HEITFORFEE LT, 2= RNy ARHEAELEL TV DFER S D, Ziuid, Mk EREN
V7 MEFL LT, HlIIE, EOUv=TIZHAET, BONED X ) Rl CREL L TCE e’k
—H CTRIEEND D72 EORENSEDIAENTND, EDOLIpfRHE LTk, Mb
Ziik. BOOREBREEZRYIRDFM AR OZ SICBERY BRERFITRD LV T EEER
Z BRI 7Y — VB BIST D 2 L THBL L TWA EWR D, LT-> T, bA— Ry L&/
WCRIHT 2720120, BlERE VI ILBEOEZOENLELROTH D,

SULRIRRE L LT, Rl ER L BN EE X T, o— F v WIRIHAT D Ax D27 Y
ERKBICEEHL TS ENI ZETHD, 2F0, FEHITL332=T 4 —DOEEEDILT
WHDTHD, ZOEHINBHVOEEDEZEmDIUEED HIFE, BN SULDORICEN DT
FTIEe < BILWHRROIZAICEF 5T 2 Z LIZBR L0 TH S,

FHRFEEE LT, A= Ry /WIFIHT DA DZ BRBEETHLZ 0%, BHDT
VT NEWETT DA ERT DT LADRNWE VNI BN D, TDTH, FEARNRERE L L
TUHERE D B BT L NCKFOHBIZ E > THEWBERBNWLD Lo TS, T742bb,
EEOSFIFRELAELC, TELHRTMBEICEHTE aEEELHLT0D

PLED X 5 e RSN 7 ) —Y 7 FThDHL— Ry L, BARICE T BB E O/
TIRELELHHADBROLNTWD, 5%, BARIZBWT, BHERFIZHIT D e-learning D7D D
HEAYZ7 RE LT, EOIITBBEE - BEBRBEOH TCIEIERKRFOFEVEHL, £V
HEZRDAKRKOHEBOHAIOT- DD Y 7 b ~LH#L LTV ZERZEEND,

BTN
Bernie Dodge, Some Thoughts About WebQuests, http://webquest. sdsu. edu/about_webquests. html

Dougiamas, M., Taylor, P. (2003). Moodle: Using learning Communities to create an open source
course management system. Proceedings of the EDMEDIA 2003 Conference, Honolulu, Hawaii.

Hannafin, M.J., & Land, S.M. (1997) The foundations and assumptions of technology—enhanced,
student—centered learning environments. Instructional Science. 25, 167-202.

Tom March, Why ClassAct Portals, http://tommarch. com/writings/why portals. php

REMF AT (2001a). A — K7+ U ARl 2 0 AN mETE—F—|vr T4 v I T®AA LV M E
ﬂﬂ&% TR 5 e b R RAZE R — | R OZE ., Vol.50, No.583, 20014F2 H, 16-19.

REHFIEST(2001b). BRI FRICB T 24—k T 4 v 7 (HIE) 7EAA L FO&RE, BROHEF.
VbLSO,PJ0584,2001fﬁ12}%,16-19
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XIV. SEBOMEDOE LD LESEMEDHY H~DIRE

B LW RFREEESCEI S U758, BARICYEIL U732 X HICHEED 272 012h - & bl
T2 L, TROHEIOERMR TH D, AFFETIL, PABTOA 2 —Fy bEN LEZEERS
HBUAT LAEAHAT D LT, e OGN 7o OB & L THDEEREL T ERYR
T a U AEED NS IR OBEROBHIHE OH Y HERErT 5 Z EAKREARAMT
b5, F1-. SHOFESEEEOHER HIRTICANRD S, B - Bp b SR 0L ED 5
VEENRBH Y | e I SR BEOHEMZIC LI LThHL b o, -, #AELbDOIES
Z B0, BEIMNENT TICEB L T ARNESLTHEZ D, S LICREIEL 0, HENEE
BT AV, AFFITKRD, 6T, BARBINF (JICA vo=s ) & UTHEFREE O
ELTE, A RRUTOMREIZLSMLTHE LI ZEIZED, bilbhOize A Kxryv
TOXARIZERL, FIALTLL Y ZEbhboT,

RERF DIX T A U A, B FF &b, BRI AR D721 e-learning ¥ A7 A3 ED X 5 I1TF
AENTODEDIZONTEUREZ F LD, A V& B o —OSCEIFTE B 15 B 7 REIZ DV T B
W2 LTe, HEAMIZE K elearning & A7 AE0 72 ) O RFTEAIILTND D, AWFZED X H 7
FHRERBEE O 7= D NHEL: e-learning AT A DRES BT A RIEBIIRIIH TH L Z LN
Do To, TDO—FHT, KESEREIIZ elearning & i#FR & IRA SET-HEIHE OFAE L EECX
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about Mr. Ogawa's lesson-preconception

In the daily life, we are often hearing the term of “power” but the definition of power, the children do not reflect. In this lesson, Mr. Ogawa very
well to introduce the concept of power and raising the interest of student. With the simple instruments, a lesson can be interesting. But in the
experiment, the students didn’t have a written instruction and be separate to do the experiments. So, the student didn’t know what the conclusion of
this lesson. Or, this lesson just give the experience to students about power and its working.
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This lesson focus on the term of "Force" not "Power".
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Mr. Ogawa Lesson's - good point

I see that the distance between teacher and student in Japan very close, indeed very well like a friend. It is different with Indonesia, which student
and teacher have a distance and its make difficult to build a good communication between student and teacher and the communication is only one
way, just from the teacher and student just hear and write.

In this lesson, Mr. Ogawa is very well to make the good atmosphere where the relation between teacher as instructor and the students as
learner very familiar like there not border between them, thus student have the freedom to say the opinion or ask some question about lesson
contents or experiment procedure etc.

Ay ~ L | kMEH,1 H 31,2006 2:10 “F#% +0900

good atmosphere

Mr. Ogawa is very respect with student’s utterance and student’s opinion. When he ask about how to move the ball without touching the ball, many
opinion come from student and Mr. Ogawa can receive that very well. Thus, the student was very glad and they will ask the other opinion. I think is
very important in science lesson, which the good atmosphere will generate creativity.
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William F. McComas, PhD (Professor, University of Arkansas)

The New Science of Science Education:
Considering U.S. Science Education Research in the 21st Century

In the past few years, those interested in science instruction in the U.S. have seen the
introduction of content standards across the nation, new assessment requirements, renewed
consideration of the constructivist basis for science teaching and learning, federally-mandated
programs such as No Child Left Behind, the negative data from international comparisons of
science learning, challenges to science education content from a variety of interest groups and
newly-established specifications for educational research. Each of these issues has, in many ways,
greatly impacted the preparation of science teachers, the nature of science teaching itself and the
direction of science education research. This presentation will provide an overview of each of these
issues and end with suggestions for what the science education community must do to respond to
these challenges and opportunities

For decades, U.S. science education has moved through a number of cycles of crisis and
reform and is emerging to become a mature discipline with an exciting theoretical and practical
base. Unfortunately, we in the science education community are not sufficiently in control of the
agenda. Particularly in the U.S., many groups have a voice in the teaching and learning of science
that extend beyond those with the real expertise to provide advice in these areas. For instance,
the debate continues to rage regarding who should have the final word with respect to what is
taught in America’s classrooms. Unlike most other nations, the U.S. constitution reserves the
right for making educational decisions to each state. What this means is that there are fifty
educational administrations scatted across the country. In turn, many of these state education
agencies permit wide latitude to school districts and individual schools in deciding what is taught.
In spite of the development of the “national” science education standards, there is no widely shared
view of what science content should be taught and what pedagogical strategies should be employed.
One of the most visible controversies regarding content is the ever-present debate about the
teaching of evolution. Some states have even attempted to enact laws that would demand that the
science of evolution is taught alongside the pseudoscience of creationism in the science classroom

An interesting product of research in science education is the understanding that science
instruction should be grounded in constructivist learning theory which places an emphasis on
knowing what knowledge students possess before instruction begins. However, a “conception
guided” teaching can only take place when teachers and curriculum designers have easy access to
what research says about what kinds of ideas science learners already possess before instruction
begins. A line of research that I have been pursuing, called the Misconception Synthesis Project,
will result in the production of a web-residence searchable data-based of students’ prior knowledge
educators can access to gauge the appropriateness of any line of content introduction. = The U.S.
is also challenged by the results of studies such as TIMSS and PISA that consistently show that our
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students do well in comparison at 9-10 years of age, but fall behind our peer nations at 13-14 years
of age and even more at graduation (17-18 years). We seem to know that the problem is found in
the uneven U.S. curriculum, our desire to teach too much in too shallow a fashion, the
encyclopedia-like nature of our textbooks and the relatively poor training and working conditions of
our teachers. Unfortunately, the distributed nature of the education bureaucracy, the “traditions”
of past practice and the suspicion of educational research has made improvement impossible.

The standards movement coupled with the No Child Left Behind legislation have been seen
as one way to improve the science education setting in the U.S. All U.S. states, but one, now have
state science content standards and most states have now instituted some kind of periodic
assessment external to the classroom. This assessment trend has caused a great deal of stress on
the part of teachers and students but may be a necessary tool to guarantee that core content is
taught. Coupled with the development of standards have been the proposals of instructional
frameworks across the country. Such frameworks provide guidance in how to teach the required
content. This too has been a source of controversy. The National Science Education documents
strongly advocate teaching science through inquiry while some state frameworks, such as the one in
California, barely mention this important tactic. We lack a shared vision of what to teach and how
to teach it!

The challenges are clear but the solutions are not so easily found — particularly in an
educational system that is distributed rather than controlled from some central point. It is clear
that the science education community in the U.S. must take a stronger advocacy stand and provide
leadership in solving these problems rather than simply following, or worse, not substantially
participating at all. As a case in point, consider the research agenda in science education. In a
word, there isn’t one. The science education research community is even more scattered than is
the education bureaucracy in the U.S. Individual researchers, only occasionally working in small
teams, pursue problems that are of singular interest rather than working as part of a larger team to
solve well known education challenges. In the natural sciences, entire groups of scientists apply
their expertise to “big” issues in some cases by investigating sub-problems and then coming
together to share their findings. While there is much research going on in science teaching and
learning almost none of it is problem-directed and even less of it make use of a community of
expertise. Only when science education research has the same status as biomedical research will
we be taken serious and invited to help frame policy rather than react to it.

Our challenge as science educators is to work together in ways that have not yet been
attempted both within nations and between them and extend our influence into the arena of policy

development by providing the suggestions and guidance to renew the science of science education
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