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z/j: 20:00 Scandic Hotel, Norrkoping, Sweden + B & &
8/27 | Place: Swedish National Graduate School in Science and Technology education
Mon | research, Linkdping University, Campus Norrkdping, Bomullspinneriet, room 455
9.00-10.00 Presentation of the Swedish National Graduate School in Science
and Technology Education Research. Director, Prof. Stromdahl
Coffee/Tea
10.20-10.50 Presentation of research,
PhD —student Carl-Johan Rundgren
11.00-11.30 Presentation of research,
PhD —student Karin Stolpe
11.35-12.05 Presentation of research,
PhD-student Lars Bjorklund
Lunch at Arbetets museum,; 6™ floor
13.15-14.00 Presentation of CETIS, (the Swedish national Centre for School
Technology Education) and technology education research in
Sweden. Ass. Prof. Thomas Ginner
14.05-14.35 Presentation of research in technology education,
PhD- student Klas Clasander
Coffe/Tea
15.00-16.00 Discussions of mutual interests
18.30 Dinner at restaurant “Gasten”
8/28 | 8.30 Presentation of Linkdping University, Head of the department
Tue Thomas Achen, ISV, Kungsgatan 36
9.00-11.00 Visit at NVIS - Norrkdping Visualization and Interaction Studio,
Link&ping University, ITN, Campus Norrkdping.
http://www.nvis.itn.liu.se/
lunch
13.00 Leave for visit at Katedralskolan, Linkoping.
14.00-16.30 visit Katedralskolan high school, Linkoping.
17.30 Dinner host by 3§ 2 & £ jguv i %
19.30 Return to Norrkoping
8/29 . e
Wed Traval from Norrkdping, Sweden to Helsinki, Finland




8/30

Seminar room MINERVA K115

Thu | Current research activities
8.45-9.00 Coffee
i Opening
9.00-9.15 Jari Lavonen and Mei-Hung Chiu
9.15-9.30 Short introducing of participants
9.30-10.00 Science and Science teacher education in Finland
Jari Lavonen
10.00-10.30 Break
10.30-12.00 Student learning in science
Research on students inquiry skills
Jarkko Lampiselka
Science learning and conceptual change research in Taiwan
(r' /ﬁﬁig g 33 b%flf £ p;cf’% = )
Mei-Hung Chiu
Lunch at the University main building hosted by the Science
12.00-13.30 education research group at the Department of Applied Sciences of
Education
13.30-15.00 Instructional perspectives
Student Interest in Science
\eijo Meisalo and Jari Lavonen
Research in Taiwan about Science Instruction
Chun-Ju Huang
Teaching science based on science news and socio-scientific
issues
(MPEATEZAAEE TR AAZL P T RT)
Hsin-Chung Ting BT
Students’ Socio-cultural Identity and decision-making in
socioscientific dilemmas
(PEA e LR S H A AL RS R R
15.00-15.30 Coffee break
15.30-17.00 Research methodology
Design based research
Towards Primary School Physics Teaching and Learning:
Kalle Juuti
19.30- Dinner hosted by the Taiwan delegation
8/31 | Seminar room MINERVA K115
Eri Possibility of co-operation, visit to secondary school.

9.00-10.15

Research in Taiwan

Shu-Nu Chang B
Scientific Literacy and informal argumentation

(5 4 % 2 229, X )

Lee-Huei
Integrate discourse analysis into qualitative method to
investigate the communication situation in science classroom

6




GEFA YT T 2 NFETPAERE Y 228 &)

10.15-10.45 Coffee break
10.45-11.30 Sl.lmmar‘ising the experiences and possible. short presentations
Discussion and plans for further co-operation
12.15-13.00 A typical s_choo_l Ignch atan univers_i_'g_/ practice school, hosted
by the Main principal Markku Pyysidinen
13.00-15.00 X(l)i;; ‘;(; 1‘;}11;821\1/{6;21‘?; t;1)1r2610tlce school, Helsingin
15.00-16.00 Coffee break and discussion with science teachers
o Sightseeing
Sat
9/2 P
sun Travel from Helsinki, Finland to Copenhagen, Denmark
9/3 | Place: University of Copenhagen, Department of science education
Mon | Morning Presentation of two departments (Exchange of research work)
Lunch A short walk around campus
Afternoon Presentation by Prof. Chiu
Dinner Common dinner at a restaurant near hotel
(a short tourist walk)
9/4 | Place: University of Copenhagen, Department of science education
Tue | Morning Visit at a school
Afternoon Discussion of the visits
(issues of common interest and possibilities for further
collaboration... )
9/5 .
Travel from Copenhagen, Denmark to Paris, France
Wed
9/6 | 9:00-9:45 Pr Méheut
Thu Presentation of LDSP (Laboratoire de Didactique des Sciences
Physiques)
9:45-10:30 Pr Viennot
Attracting students towards physics: the part of coherence
10:30-11:15 Dr de Hosson
Relations between History of Science and Science Education
11:15-12:00 Surprising experiments in elementary optics Dr Kaminski
12:00-14:00 Lunch
14:00-15:00 Dr. Mei-Hung Chiu
Research on learning and conceptual change in Taiwan
15:00-15:30

Dr. Chun-Ju Huang
To improve the scientific literacy and media literacy based on

science news and social-scientific issues learning




15:30-16:00

Dr. Tzu-Hua Wang
Web-based Assessment System and Teacher Education: Improving

Pre-service Teacher Assessment Literacy

16:00-16:30 Dr. Chin-Cheng Chou
Creativty Course on General Education in University
16:30-17:00 Dr. Shu-Nu Chang
Scientific Literacy and Informal Argumentation
9/7 |9:00-12:00 Workshop about videos of science
Fri classes in lower and upper secondary schools Dr De Hosson
12:00-14:00 Lunch
14:00-17:00 Discussing projects of collaboration
9/8 .
9/9 Back to Taiwan
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Place: Swedish National Graduate School in Science and Technology education
research, Linkdping University, Campus Norrkdping, Bomullspinneriet, room 455
8/27, | 9.00-10.00 Presentation of the Swedish National Graduate School in

Mon Science and Technology Education Research. Director,
Prof. Stromdahl

Coffee/Tea

10.20-10.50 Presentation of research,

PhD —student Carl-Johan Rundgren

11.00-11.30 Presentation of research,

PhD —student Karin Stolpe

11.35-12.05 Presentation of research,

PhD-student Lars Bjorklund

Lunch at Arbetets museum,; 6" floor

13.15-14.00 Presentation of CETIS, (the Swedish national Centre for
School Technology Education) and technology education

research in Sweden. Ass. Prof. Thomas Ginner

14.05-14.35 Presentation of research in technology education,
PhD- student Klas Clasander
Coffe/Tea
15.00-16.00 Discussions of mutual interests
18.30 Dinner at restaurant “Gasten”
8/28, | 8.30 Presentation of Linkoping University, Head of the
Tues department Thomas Achen, ISV, Kungsgatan 36
9.00-11.00 Visit at NVIS - Norrkdping Visualization and Interaction

Studio, Linkoping University, ITN, Campus Norrkdping.

http://www.nvis.itn.liu.se/

lunch
13.00 Leave for visit at Katedralskolan, Link6ping.
14.00-16.30 visit Katedralskolan high school, Link&ping.
17.30 Dinner host by x4 & % & fiuv i 2
19.30 Return to Norrkoping

(- ) FontD %3*

87 17 p % B 830 d =424 1 LiU. Campus Norrkdping> #4:% FontD #7 fee= 2 {5 »
Director, Prof. Stromdahl ¢ & #7™ 2o 2 w0 ¥R £ dx #x4 ¢ fr Prof. Stromdahl % Malmo(ESERA
EH)RLEG > LBy o d LT P HET - AP F KT 3t ¢ (EARLI, Budapest,
Hungary)# 8 > 3248 453F % 3042 ¥ 70 fL 542 > 2 i Director, Prof. Helge Stromdah {r Ass. Prof.
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K sken g FARE 0 40T AT
8 # 30 : Seminar room MINERVA K115

Current research activities

8.45-9.00

9.00-9.15

9.15-9.30

9.30-10.00

10.00-10.30

Coffee

Opening
Jari Lavonen and Mei-Hung Chiu

Short introducing of participants

Science and Science teacher education in Finland
Jari Lavonen

Main cornerstones of the education policy: 1. Common, ’ -
("'-‘ﬁ

consistent and long-term policy; 2. A broad commitment a vision

of a knowledge-based-society; 3. Educational equality;

4.devolution of decision power and responsibility at the local
level; S.the culture of trust. The Finnish education system
consists of: l.comprehensive school (grade 1-9); 2.upper
secondary school or vocation school (grade 10-12); 3.higher education (3+2
years) and 4.adult education. In 2000, there were 65,000 seven-years-olds. About
60% of the students continue their studies in upper secondary school. Nature of a
teaching/learning process in Finnish national science curriculum: 1.the starting
points for science instruction are the student’s prior knowledge, skill, and
experiences and their observations and investigations; 2.the purpose of science
education is to help the students (1) to perceive the nature of science; (2)to learn
new concepts, principles, and models; (3)to develop skills in experimental work ;
(4)cooperation; and(5)to stimulate the student to study science (interest).
Expertise needed in the profession of a science teacher: 1. Subject knowledge and
skill: (1) well organized knowledge structure, (2) understanding nature of
knowledge and how knowledge is acquired in the subject; 2. Pedagogical
knowledge and skills: (1)an expert teacher can plan, implement and evaluate
learning activities and learning; 3. Competence for continuous professional
development: (1) readiness to learn new subject and pedagogical knowledge and

skill; (2) skills for reflective thinking and collaborative working.

Break

17



10.30-12.00

Student learning in science
Research on students inquiry skills

Jarkko Lampiselka ™
Students' understanding of the phenomenon of combustion

has been under investigation for several decades. However, most

of the studies have again and again ignored the mismatch between

organic and inorganic combustion in students' minds. The aim of

this study was to cast light on the mismatch, find explanations for it, and offer
tentative suggestions for upper secondary school instruction in keeping with the
findings. Students' general and more specific ideas about combustion were
explored through an open-ended question and a cognitive test. The results
indicated that the students seem to confuse organic and inorganic combustion and
generalize the principles of organic combustion to the context of inorganic
combustion. For example, one pupil thought that iron wool would not burn
because it does not contain carbon. Overgeneralizations were also observed, such
as in most of the cases where the reaction products included carbon dioxide and
water. The results suggested that inorganic combustion should be used more
frequently in instruction to illustrate the general phenomenon of combustion. This
might help students to broaden their conception of combustion and also to grasp

the similarities and dissimilarities between organic and inorganic combustion.

Science learning and conceptual change research in Taiwan
Mei-Hung Chiu
Research And InstructioN-Based/Oriented Work (RAINBOW) for Conceptual
Change in Science Learning

For the past three decades, research in students’ conceptions,
knowledge structure and representations, mental models, and
conceptual change processes have been discussed and debated in
many studies. This presentation intends to discuss the importance

of research in science education and instruction in schools that

contribute to our understanding about the enterprise of learning
and teaching for conceptual change in science and then introduce a framework
entitled “Research And InstructioN-Based/Oriented Work (RAINBOW)” that
summarizes what my research lab has been working on in science learning.The
framework of RAINBOW is oriented from the contexts of developmental
research, science education research, cognitive science, and school environment.
It has seven perspectives (developmental, ontological, epistemological, affective,
evolutional, instructional, and integrative). In order to make good use the
RAINBOW model, we propose four phases to guide the research. Four phases for
conducting the RAINBOW model were introduced. The first phase is a
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preparation for constructing a research framework by examining the existing
literature of students’ characteristics in learning science, science content analysis,
and instructional tasks. The second phase is to design a series of research-based
instructional modules to overcome students’ difficulties in learning science. The
third phase is to develop a series of diagnostic test items as dynamic assessment
instruments to evaluate how well the instruction has been carried out and how
meaningful the students’ constructed mental models are. This intends to track
students’ learning paths. In the last phase, the students’ learning outcome is
compared with the objectives of the instructional activities as well as the literature
in order to develop a theory of learning science and to provide research evidence
for improving school science teaching in practice. Several empirical studies were
introduced to depict how the RAINBOW was implemented in our design and
what the outcomes and implications were in promoting science learning.The
author believes this approach matches the current trend of cognitive science that
encourages learning and teaching via multiple representations as well as the
consideration of social and contextual factors that play central roles in science

learning.

Lunch at the University main building hosted by the Science education research

12.00-13.30 group at the Department of Applied Sciences of Education

13.30-15.00 = Instructional perspectives
Student Interest in Science

\eijo Meisalo and Jari Lavonen
Factors interrelating with interest in physics learning are

gender, perceived relevance, contents and contexts of physics,
and teaching methods. Finnish ninth grade secondary school
pupil interest in physics in different contexts was investigated
with a survey conducted in connection with the international

ROSE project. The sample consisted of 3626 pupils (median age

15) in 61 schools. Means of all items that belong to school

physics context for both girls and boys were under the middle of the scale. The
most interesting things (especially for girls) were connected with human being
and the less interesting (especially for girls) was connected in artifacts and
technological processes. Astronomical context was rather interesting for both
genders. The main message of the study is that combining technological and
human or astronomical contexts can develop interesting new curricular

approaches and textbooks.

Research in Taiwan about Science Instruction
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Chun-Ju Huang -

Teaching science based on science news and socio-scientific issues
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report ; ~ " Explore SSI Rumor ; ~ " Publish SSI Newspaper ; % = % I 9
KEAL  THEPM KT RS P - HRAF L NFY Lore

Hsin-Chung Ting B
Students’ Socio-cultural Identity and decision-making in socioscientific dilemmas
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15.00-15.30

15.30-17.00
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Coffee break

Research methodology
Design based research

Towards Primary School Physics Teaching and Learning:

Kalle Juuti
This research describes a project to design a primary school

physics learning environment which takes into account teachers’
needs, design procedures, properties of the learnig environment,
and pupil learning outcomes. The project’s design team has wide

experience in research and development work in relation to X9
science education, the use of ICT in education, the way students &

think about physics, curriculum and teaching method development, and the design
of ins tructional materials. This knowledge base was the starting point for design.
The project engaged in design research. Design research is here considered to be a
form of educational research, and offers opportunities to study unique educational
phenomena. It produces artefacts to be applied directly in an educational setting,
and thereby engages the researcher in the direct improvement of educational
practice. Design research can even offer a strategy for the development and
refinement of educational theory. The first main research result was a design
procedure. The procedure contained four phases: 1) needs assessment; 2)
definition of the objectives for a design solution; 3) design and production of the
material; and 4) evaluation of the material. The phases apply research literature
and empirical research. Phases three and four are iterative and include three
stages: limited use of the prototype, a pilot test and a field test. The second main
result was a designed learning environment as an example of a learning
environment. The research showed that an environment should be: 1) concrete

and illustrative, offering examples for the classroom; 2) mentally stimulating, for
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19.30-

both study and practical work; 3) physically and pedagogically meaningful 4)
usable; 5) offer peer and expert support for teachers. In addition, the research
uncovered many contextual features that are important concerning the usability of
the learning environment. The third main result was that qualitative level models
delivered by way of stories offer much potential for learning primary school
physics. From the Finnish perspective, the designed learning environment offers a
novel phenomenon to investigate primary physics teaching and learning in a new
situation where, from the point of view of this research, rather ambitious new

National Framework Curriculum for physics education has been introduced.

Dinner hosted by the Taiwan delegation

8 ¥ 31 : Friday, August 31, Seminar room MINERVA K115

Possibility of co-operation, visit to secondary school.

9.00-10.15

Research in Taiwan

Shu-Nu Chang -

Scientific Literacy and informal argumentation
(8 4 & 2207 2 %)

WELT AT ERPERTATERE NG w2
— o RipH R IR mﬂ}}ﬁg g 1 %"”M;ﬁﬁ,_\l@;&
w4 = Iﬁk}i B 225 3% EokcAza j\&\-‘-‘j-ﬁpi I I e
F 3 4 w3 % % International Journal of Science Education ~
Asia-Pacific Forum on Science Learning and Teaching » 12 %
ICASE 2007 F%F 3 € GRap Fap st T Q)I;Jck,)%@)

d oz B S RFR 7 A P EATE F Lakatos (i
L HARELT U RivZ B4 AN AL TP KA F 4 a7 g

¢ #p Do PRI BE LR BRAPFIBHFS o @i
ﬁ?“ﬂfﬂ.\iﬁﬁﬁﬁiiﬁg’J%ﬁJSWHﬁﬁﬁﬁ36W§4
{44 Lakatos enfl B 87 7 AR (¥ 5 8 PR F 2N BEL S mﬁ—; JELR: IS

PSR CHE 702 28 aﬁ‘"ﬁ@“ W Il w
TEBE G EING o AREFREFRZE F4 > TS I
R 5 hEZ B o EF N B R R F Y R
e (o) BrE g 4 4 FoBrEABEL R 1 P w BAER TR
A L) A ik TAR § FL 8 SR A8 (socioscientific issues)PF eh2hA5 3N 3 SN @
TEGT AR BEFREAAEHE ’iz%\m’*%f(awareness) ~ f& & (attitude)
l%?%i;“(model)?lfi? % e rEE I_ﬂi. P RE ‘:Er ?i'&gj\ i mfﬂjl,‘ %Fﬁ‘ g -5 éélz,ﬂ X
FannE s

Lee-Huei -

Integrate discourse analysis into qualitative method to investigate the
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10.45-11.30

12.15-13.00

13.00-15.00

15.00-16.00

communication situation in science classroom
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Coffee break

Summarising the experiences and possible short presentations
Discussion and plans for further co-operation

A typical school lunch at an university practice school, hosted by the Main
principal Markku Pyysidinen

Visit to the University practice school, Helsingin normaalilyseo, Ratakatu 6
Coffee break and discussion with science teachers
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Place: University of Copenhagen, Department of science education

9/3, Mon | Morning Presentation of two departments (Exchange of
research work)

Lunch A short walk around campus
Afternoon Presentation by Prof. Chiu

Dinner Common dinner at a restaurant near hotel
(a short tourist walk)
9/4, Tues | Morning Visit at a school

Afternoon Discussion of the visits
(issues of common interest and possibilities for
further collaboration... )
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1. Frederiksberg Gymnasium % ¥
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2. Metropolitanskolen 3 ¢

Metropolitanskolen & ¥ (http://www.metropolitanskolen.dk ) &_{z3t& &es 435 ¢ & -
TR ARG ICA B P o Tn R enE D4eat 1209 # 5 F]pt 2009 £ 8 i TR A 800 F A oo
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2R RN

Laboratoire de Didactique des Sciences Physiques, Université Paris 7

PR 4332 W% -+ & ehLaboratoire de Didactique des Sciences Physiques (LDSP) > 2 & §_
d Prof. Martine Méheut{% 84 % 7 B X g3 iFd o - X 5 =21 & d LDSPend#4R 2
AREBFEGETRF TR S G RBEFFLRLEL R S 5 AP R LA
4+ =4 Dr de Hosson/i jg 4 7%= 5 % Mvideo™ ;A R = Ko B Rk v F %53, T 2Pl L2
RECEFABARE S EFAV A NT ASPHARNEPP FIEHE YR > 2 B 1

(TG @A R o

d Prof. Martine Méheut /i %3 LDSP e73 £ 77 F 2 & » 4o
€ Students’ conception and the ways of reasoning

B Mechanics: Newton’s laws, friction

B Electro kinetics: sequential, constant current, ways of reasoning

B Optics: rectilinear propagation, vision, colours, transition from geometric to wave optics
B Thermodynamics: heat/temperature, kinetic theory of gasses, second law
|

Chemistry: physical/chemical change, chemical equilibrium, titration

€ Design and validation of teaching-learning sequences
B Cognitive confliction approach: optics (rectilinear propagation, colours)
B Modelling approach: particle models, kinetic theory, optical images
B History of science: relativity of motion, vision, pressure
|

Using: surprising experiments, computer assistant, populating comments

€ Physics teachers’ practice: how teacher interpret and put didactics intentions explained in
programmes into practice: epistemology and psycho-cognitive components
B Taking account into students’ preconceptions
B Part given to experiments
B Modelling in chemistry
B Investigative approach
B Diffusion and expertise:
communications, papers, books
pre-service and in service teachers’ training
masters (research and professional)
Physics and chemistry secondary school programs
Multimedia teaching materials
La Main a La Pate

Eurydice survey of science teaching and teacher training in Europe

L 2 2R 2R 2R 2R 2R 2
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d Prof. Laurence Viennot /i 34 77 7 #4% » 3¢ 4 3 X & Attracting students towards physics:
the part of coherence ° A7 F ¢ g & 4w 3 F H 2 BY H @4 o 3 T HBEESFY
€ Scarching for exciting topics:
B Relevant (physics in context)
B Exciting (new, beautiful, makes you dream)
B Perfectly: both
€ Provide students with some tools for reasoning in order to help them to further than being both
vexed and excited
€ A need to evaluate the innovative sequences (Komorek & Duit, IJSE 2004)
€ The research results regarding students’ learning interests:
Concrete, visible, sensitive content
Students are active
I have understood everything, it was simple
Link with everyday life/recent developments
Surprise
Beautiful reasoning, coherence, links

Spectacular phenomena, dream

No mathematical formalism

B Debate, developing critical sense
€ Teacher optimism to be increased

B Rational factors

B Emotional factors

Wanda Kaminski #73F 2 947 7 21 42 5 Surprising experiments in elementary optics: some
propositions to help understand the surprise © 7 T 71|75 58 & Bh {8 17 %%
*  Some new intention for elementary optics in grade 7:
e Starting from 1992 curriculum
B Diffusion of light by all lighted objects
B principle of vision and role played by light
¢ New possible interpretation of shadow
B role play by the light source and the screen: not only in forming a shadow but also in
making possible that it is seen.

But it didn’t work!!--> more explicit 2005 curriculum

¢ The link between theory of Descartes (reflection of light) and image formation in the mirror
B [s the image made up by the light?
¢  Issue from different objects points?
¢ Reflected by the mirror?

*  Received by the observer’s eye?
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Research And InstructioN-Based/Oriented Work (RAINBOW) for Conceptual Change in
Science Learning
Mei-Hung Chiu

National Taiwan Normal University, Taiwan

For the past three decades, research in students’ conceptions, knowledge structure and
representations, mental models, and conceptual change processes have been discussed and debated
in many studies. This presentation intends to discuss the importance of research in science
education and instruction in schools that contribute to our understanding about the enterprise of
learning and teaching for conceptual change in science and then introduce a framework entitled
“Research And InstructioN- Based/Oriented Work (RAINBOW)” that summarizes what my
research lab has been working on in science learning.

The framework of RAINBOW is oriented from the contexts of developmental research,
science education research, cognitive science, and school environment. It has seven perspectives
(developmental, ontological, epistemological, affective, evolutional, instructional, and integrative).
In order to make good use the RAINBOW model, we propose four phases to guide the research.
Four phases for conducting the RAINBOW model were introduced. The first phase is a preparation
for constructing a research framework by examining the existing literature of students’
characteristics in learning science, science content analysis, and instructional tasks. The second
phase is to design a series of research-based instructional modules to overcome students’ difficulties
in learning science. The third phase is to develop a series of diagnostic test items as dynamic
assessment instruments to evaluate how well the instruction has been carried out and how
meaningful the students’ constructed mental models are. This intends to track students’ learning
paths. In the last phase, the students’ learning outcome is compared with the objectives of the
instructional activities as well as the literature in order to develop a theory of learning science and
to provide research evidence for improving school science teaching in practice. Several empirical
studies were introduced to depict how the RAINBOW was implemented in our design and what the
outcomes and implications were in promoting science learning.

The author believes this approach matches the current trend of cognitive science that
encourages learning and teaching via multiple representations as well as the consideration of social

and contextual factors that play central roles in science learning.
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AEHERUEY PR RS S AT APA L KR
RAL S REERA T S SRS o R A A T P EE ] S A
LAY 2R EERT A G 0 008 2 i peka 3 0 LR (nf 847 {86 6>t Kuhn
(1970) #r#& & "% 414 | (normal science) /E® o ¥ EAEFT A L2 1 L2 L8 F
FI2RLFAT TP E IIHAL I AFFEFALN Y P FAFAL S E 0 FHEHIEH
E¥te~p L2 BEEAORY C8edz 2rRmp e 21 BFAd o AT LEFR
Be 2 PRFEE TS A GPFL PrdpET T2 hifg AR LBV EPE S -
B REEF—( M mOE R (584% ) ey i ke et - A& hp KL E P h
AR MR B B AR (47.13) ¢ BRALEIN L o A AR T RATE ik AR IF
(46.3%) > H = Ficit (40.5%) aF 7 & S ehA s+ > 5L p 28 b 45 (94.29%) ¢

ERERAAL > ABFRIRERY - SR PEFHEF LIRAE (95.0%) 0 aKF
R A S A gAY o S EITE T EREFES - (538% ) FA iR eLE - wr
(47.9% ) B3 4 - 8 (198% ) 27— HEMBRA T § FRE G P 4ol
BN SRR GIF C RAPROTH W RS A T RS TR 2B F 4 PR

GI77 o BT Al PR AL LRV BIMTROLE

Wr}

ERBEWLFHPAETRTEHMELANTL  F R4

MAERTR I AL G PR RS RHL P EKE

Teaching science based on science news and socio-scientific issues

Ih/
T &G

Chun-Ju, Huang

EEFRFAORBE PR OP R R A2 TRV DA RBBF LI [ FFEFIREP
__i% meF\: ,g\‘\q—frm?( K*T"‘ ’i‘ ’ rﬂlbg—%ﬁﬁ,kmﬁlgé‘ﬂﬁ%i,u% i) 7‘\ g_ '—g rﬂﬁvnh?ﬂ
#. (dynamic learning ) * 4% &_F¢ £0% K3 6 & ¥ B (static learning ) » & &5 s/ e
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BEEEFL N FP LRI NPEIEL AW SE T2 w44 354 ,(Student as a Science
Journalist Model, SSJ—model) PEAE  RFINPREITEAD 5 AT RFEREFE - 2 0
5 péﬁ’f? Br BT 4 *55' REEPEIERNT ZFEYAE AT RPN D R
BUBFAKE >R V- 2ol FERnt5235- B2 ﬁvp,ufrvk’;fiﬁ% ey e
- BRI EALE m;fi#std—‘,sf‘;c* P A oA R e By G AA 20 T
F blena % 3 SSI-Model 5 E &8 172 % 4 = T Single report | ~ I_Explore SSI Rumor | ~ " Publish
SSINewspaper ; £ = 8% bR E A > T HEPM K petadzd] P - HHAFA
B AT o

References:

Huang, C. -J., Chiang, C. -W., Jiang, M. -J. & Chin, C. -C. (2007). To develop SSI curriculum
based on science news reading and writing at elementary school level in Taiwan. ICASE
Asian Symposium 2007, Pattaya.

Chin, C. -C., Tuan, H. -Lin., Lin, S. -S. & Huang, C. -J. (2007). The development of
socioscientific-issue-based teaching modules for enhancing 3C literacy of elementary students
in Taiwan. Paper presented at The 38" Annual Conference of the ASERA, Fremantle.

Huang, C. -J. & Jiang, M. -J.(2007). To improve the scientific literacy and media literacy based on
science news and social-scientific issues learning. Paper presented at The 2007 World
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Huang, C. -J. & Jiang, M. -J.(2007). Searching for real-time science learning materials: A study of
the structures and implications of science news briefs in Taiwan. Paper presented at The 2007
NARST Annual Meeting, New Orleans.

I3 ERPEFL G MECTE AT T R AT

%@ﬂt‘-&;ﬁi ;J &i;i%%ms ?iﬁﬂ;)l—_ﬁ% % 3 Pi
ESR

¥ Er =8 % % (assessment literacy) EREBRF oy > L AF AL F R KEFaEE

'% AF B o AT H* WATA i 3t (Web-based Assessment and Test Analysis system) 7 &
A 7 # > 1 American Federation of Teachers (AFT) » National Council on Measurement in
Education (NCME) £ National Education Association (NEA) = 478 £ 4 B J1 k2 [ 54
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KR 2 HFFa &% (Standards for Teacher Competence in Educational Assessment of
Students, STCEAS) j 3 A# > fb » 2 &7 “TERLFFR TS F BRI - BLA T A
@ DB #4a e-Learning 3] i 2 %EF: =8 % % 2 7 #37%- T P2R-WATA | (Practicing,
Reflecting and Revising with WATA system) © i i 5% 38 58247 3 chan 7 > 7 02 e WATA
% ¥ Triple-A Model (Assembling, Administering and Appraising) ® i& {7 i %] i 32§ iy &
WO WATA (5% v MR R E R w8 Y L4000 & uﬁﬁl\« 7 K EF R 1T ¢ 48 (Practicing)
BHETHF RIAHORE LT N ARRFEFHAAYFE D LT F L LR ITE 0
BT R R R A R AT MR F AT XY w AR L ERT ST B R
BF 5% 0 4585 2 F % (Reflecting) p @J%\mpp?‘r AR R f B L4 TR (TIRE R iT
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Bofs o HAd SRR HBRFLFUHPEZRASENNBEDNETL AT

HEREHAY R
Scientific literacy and informal argumentation

3
Shu-Nu Chang

WRELY ATt E AP ERTFAY bk’i'%v:% IE BES w2 — o AR WYE LRI il
g ;iﬁ# Xv u;ﬁc} HBAHEIZBF MU RBOFT RAZTHEFT 2% 22 B
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% = % (Sept 7th)eni7421 & £ d Dr. Cécilede Hosson 4 % 4 747 7 > i 48 5 Students’ ideas
about light and vision: a source for an alternative reading of the history of science. * &R & B:p %
4ol

The research questions:

*  What can be the role played by science education (SE) in apprehending the history of science?

*  How a didactically-oriented reading of the HS can be used in order to help the children admit

that vision occurs through the light passing from a lit object to the eyes?

The results:

The new approach to benefit from links existing between the HS and science education is proposed:
paying attention to children’s conceptions or difficulties while learning science can influence the
way that HS can be apprehended to favor a specific conceptual learning. In this study, children’s
ideas about vision and light form a background for an alternative reading of Ibn al-Haytham’s
(Alhazen) theory of vision developed in Egypt in the 11" century. This reading spotlights
conceptual aspects of Alhazen’s work almost ignored by philosophers and historians of optics.

Those aspects are staged in a short drama created to support a step by step learning process.

by BISER  d TR R LR S mf ;%™ > Dr. de Hosson B|&_14 video 7 ;¢
R FRT SR A A RRRORT AR o BRT IR G 0 F R RS R
LR A AR T ““ﬁ’ﬁﬁ&ﬁ%ﬁ’szﬂ*%a@mpr*gﬁsm
Tz4pd > EiFE- ’53‘;"}*"?’“ H Ao £ 825 ek 3 Dr. de Hosson ey it » 7 123 IR
2 R B e 8 B 4 F €30 hands-on activity 1 2 B A Iy a0 4 iRk 2 o i F A4 /éﬁvm‘rﬁ
V**’“ﬁﬁmﬂ“Wé?mﬁﬁﬁﬂ’J§@47@§§4@1@$’mikﬁwk@

A LR o A HANPRERE G SR FIRE RAL € [ BELPFE T o
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BRASER AREWMERRE 7 W g Ktk v 3 0 2005 & B4 F %5 358 40 T
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Bt eI BRALECPRNELe 25T o cd 18P 26 HkHD D
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BFz0>2007)c X EHEFHFAT P 5 2 :0d 1 R E P2 - > TEHEAEFETT Z RN
8 B (rendre la recherche universitaire visible a 1'échelle internationale ) (MESR, 2007a ) - % if 3|
g2 E P AR > MESR(2007b > 51 p 5 PRf= > 2007)# e E 2 % Dok g <~ ERHB AR F8 >
BeAAF LAY RS R P EERFEFY A B R IR
oot X S ERY - AFIF T RBEEERE FTREFTEREF DL o

1395 % — OECD2004 # i 4755 % AEor > JRE < B4 b i~ Sofg=i2 ~ H =0 852
Bl s B2l AR AR E T 2 APE mRfmer f g 4 A B A B 5
EHRAMFF O LA REFAI B D

- 2004 FFRLFFERT A A B ERFVE
FE kS ?/ cgE)
i AL B3
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4k Data not available Data not available Data not available
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LI SRV FET
ERERY ﬁwﬂ%mﬂ*ﬂ’#ﬁﬁ&ﬁﬁ Posner % 4 (1982)c % 4 & & chif i+
Chi(1992, 1997)#%g %] £ 4 (ontological categories)c7 £ % (incompatability )32 # ~ Vosniadou(1994)
eI 4 28 Tﬁ(framework theory) ~ diSessa(1993): Phenomenological-primitives (or P-prim) ~ 12 %
Duit & Treagust (2003)=0 % & % Jfﬁ(multlple framework) ° Posner ¥ 4 jEZRENih ELELI PR A
irgene ik Chi AFEA AMHAEER NMEA A IR A2 2 PR P L %
Vosniadou PJEFE K ~ 2% ~ ARG BEEER D SN Ao X B F]E 00 2 BRI 4
B g diSessa RGP 323 7 B Ariiand) s AT S B eniS Sk B (% ) 0 2 Duit & Treagust fi_
WG S AMH S FARTAEE G v E 2 o AJIMA R Y o BT AR P AL ifuﬁ e
B RE A 2T s ehI2 % Research And InstructioNal Based/Oriented Work(RAINBOW, Chiu, 2007)
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fedB PR L T BB R TP o Stromdahl (2007)£_ 5 55 (seminotics) FIBLEEIF LA iT R 0 ©
AL EEY J" &"q‘?r FREFMAKN T P #JE] #tr (referent) g % » % @a‘ﬂ H o HpF

T REY FEECF RN EFS P ML o Stromdahl 3R F R A APEF Y P ARE
ﬁ*‘”*’*fﬁﬂ&ﬂka&RMmmﬂ%Q%&%‘%%@)%ﬁﬁhiﬁﬁwﬁ%ﬁ
NeF R = A (semiotic triangle concept)#r 1 &£ ¥ > | * = A~ P~ (triadic approach

analy51s)j\év\’}"r—?’1" PRHA2FRIAEFZ P I ER R B2 e R AR E I EA5N (T

ML R ’fﬁ‘r'fr#i‘*’ £ o A i M Pew (dyadic approach)® > & ¥ Jﬁ" ¥- ®p
7R #ﬂ &R % F K F W oL & (pre-instructional conception) # # I| § & H % £ (Duit,
2003) (4Bl - #771 ) o B4 F ¥R R (12 T #-2 TEMPERATURE # 7 )eift & 2 38 $£ £ (scientific
formal, SF) » # & j&_p % 2 7 (every-day non-formal, NF)&#%£ 4 TEMPERATURENr #& #5 T/
TEMPERATUREs; * X @ &4 5.5 /3% % <8 X 5 + 8 & ¢ & (TEMPERATUREg) 2 ¥

7
7 & &k (sense-spectrum)e g F o~ ,T*u{?fu v A ﬂ FEFER R k- A A JIEE
ko £- 273 B8 £ (NF} & 2)e @ TEMPERATURE &% + chi, £ 0] 2 4 #
£ i B/ F (scientific property/quality, SP) » 4 TEMPERATUREsp %\ CE «fﬂiﬂ’_ﬁ
(physical quality, PQ) » 12 TEMPERATUREpq % 2. © 1§ iz i % “v']i* ERAR I IR

FE ML LF 8 E 1 HR & (Distinguish the meaning of qualitative and quantitative quantltles) °
Flpt#- B R D AAMAREE L REBRRE AFV P UMAF Ao & Y s o
LB fEF 2 R E g et g +REY A éﬁiﬁ#fu I fEAR R BN il o

{ccy, CCp, CCa, ... CCx}

CONCEPTsk

(“scientific

(“every-day

conception”) concept)

Bl- ~ B prL s B
Note: {cc, cCy, CC3, ... CCp} N & THEA 228 | — Wh* hFrinf s 235 ehf 4 7 \(,fig ) FEA kT

e

Stromdahl %% = & @ ¢4 457 @ TEMPERATURE & % £ 2 % chi 5 = { 4P £k > I
AR G R B ALY PEL S fedd o AT A T e R AeiE T 2 B Pl
o ELE = & % (semiotic triangle) T # B A iE (7 5 5L F(F)~ R & frda A4 (referent)
ZIRL mIRA AT 0 deBlZ F A - AT e
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Iy, I, I3,...1;

TEMPERATUREpq

TEMPERATURE

TEMPERATUREgp
Bl = -~ TEMPERATURE #£ 4 ic % i1z o

- s HUER-FOERET

TEMPERATUREgp TEMPERATUREp
\ EAHFE | R EE
FUsT 5% £) feirs @)
ER AE PFAR | owapas
BR TR | LR TR (Quality / ”;‘?]J 2
T e T E Ap¥E R B e W property) =

#& ~ 1+ Stromdahl #73 d eh= ~Perp o ¥ fﬁd L& EFH NS E A (polysemy) k B-F & en
AR UAER e SRR ] ] B A RE L S ke HE Y K
VHEMEAP  Z2imFHA LA > V- BLY 2w o Tt BARZEHROFL T 1Y
- WA LR BIRE R M R T 30 A 0 B s RN aE RN
TTPREY - BLY DG

S OMERBREF ORI MG

PIEFE R RS - X & 5] A PrMartin Méheut#-5 5 7| (Teaching-Learning Sequence, TLS)
FFTY o A EnF A hFIE L PP LG PR L ERREFEE T MA R A
FREIY SR RR-B AR -

i# WMartin Meheut#c#: 1 & g% AR 8 4 o A fode 12 eh 2~ K gt J-8 B
P~ WAV IKEF PR AL (FE O e PR M hmﬁﬁp B 3B eak-F 57| B
KE BRI L ERILFHE BRI T B aPe AR ~E 28 ¢ (de Hosson,
2007)% 3+ #c-8 B 7] o

Méheut 1997 & & 11 &K E Y K7 (learmng sequence) K 0 ke KA E H v ¢ A e
FERDERRZEY AR A g B RA{eR@BH e v oo I TR MR R
Gt A B o F T EERE T AR F IR Y EYREANOEL AR ELLEY PR
¥ i kS 0] K f24E o 42004 International Journal of Science Education=n% ] + » Méheut
- T S RS B0F) ch3-§ B 7 (teaching-learning sequence, LTS) » 13454 5 2
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£

H
7
T

\m:

A

RGP IR F 4 BN iAo g T X *Z «19F 8P (implicit expectation) § 7% £ > i
M F b o TLSEF 84 $ B hfgAi2a @ % v o & Wdopt > Méheuts 325 563
St PEETLSHZ B 11~ & * TLSERDT & et 2 BETLST Mfp i F 2 2
F Y AR o 3 W RBLR e FF Y AR VRPIE Y FARG R VK - Méheut & Psillos
(2004)4p i TSLe— B 4+ - T{A BT AR Y L RHF AR FlU s P E 0 2 SR
BE 2 Sy feenhd (% o Méheut™ Bl = & BzLp K TSLEE 4o fe 8 fed Bindidbhiok v £ g
oA F 2 BER SRR (T o Méheut3 iR NBIIR A WA T L fHEY BTLS g i
Bt FPRGEG AL TR T P T HEREF S L 1 T8 IRTSLIA - 118
Kot FRPF R > b FRE R LiE) o ZBBOY 4 AT Lo T
AP ARHABBELIT S FRE PHROKFLEEIELAZIFT IS4 BT F 2o

7fi1 B s

T\
N

Yok

- 1=

Bl= TLS % 14 £ F]5 (Méheut & Psillos, 2004)

et Ry B ¥ - T RA L R Viennot (2007)m2ﬂ;’ L ER I U SR el
FERUPELAB P AEREES I EESFELRE > FF EATF R o 2 § Jens Dolin %
AT ERS BT R gk B2 F R e SR OB Y g 13 RS R
G R R AR A BN E RN B R R G 2 B S R
B EBRFRFBFRMOETE > VTBELRIFLAPETE Y A

1295 Viennot (2007)3% 5 > 37 5 A7 7 R E > R78 1 47 (topics) FuEP~1 > W 5142 & §g
FV FEV Lo i (4- ROSE 3+ % ; Schreiner & Sjoberg, 2005 ) o fe 7 gk p] K H
& o (vlzr'fé.fh g A & ) k3 & (4 Haussler % 4 > 1998 » Lavonen % % > 2005) » F]}*
Worrtd A GRS EEAE S RN L F 2 ER Do R E
A HE N A - &I (internal cons1stency) 4 A+ (conciseness) frigip]+ i BE 2 A 4
;}ixﬂw"iéﬂ.’ #AB o B4 Viennot FR T T M EREF 4 H > e HF4 F71 '4)’?"«“?1’%5’9&&“'
PR ol *‘c*ﬁ%i‘l PRFEF PR B ADERALTFRT R T F R
%ﬁ&ﬂ’m%%ﬁii%ﬁﬁi%ﬁﬁ%??ﬁﬂﬁﬂwmm“TT@%imﬁﬁgﬂ%'

p el

AP B
&P Ao 2
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RS T IR S %mﬁﬂ B Ff % Jari Lavonen 32 7 > i B 2 i 22 ICT
B Y BB > 4P Benrf £57 7 (Lavonen & Meisalo, 2000 ) ~ /|- & 13 32 (Juuti, Lavonen, &
Meisalo, 2004) ~ R B fes 493K 3 i 42 (Lavonen & Meisalo, 2002 ) ‘*"3 R gger d £ s
£ F 73] minds-on fr hands-on #1 3#F i@ STy 0 £ £ o L BIR ‘ A Juuti (2007)#
Design-Based Research (DBR) gL 8E » H jE s chi & P end_f 53 34 artifact actor v designer 2
Benfd O JE7d P FHATONIE TR - B KFEZEBRFARFPFEES FLEHL R
VORSE W PR ERATaEd o s E Y s & oo

B T R 2

Bis FMATRFSDAZ R R AL 07 B1F gt 4o WP B 3T o2 F Jens Dolin
Rpdomrag 27 [ BT E 1T i 55’-55—’—%*;5’ s ﬁ”ﬁﬁi“;jkﬂa AT Z gl RPE N T
PR RT P, 2 22PEF TR L REP 3. B f%fﬁﬁmi%f%rﬁm%ié»
£ o Q'frlﬁﬂﬁig p2ETRAnded g Ey’é'z‘iﬁﬁn—ﬂ %ff}{;}‘;{"frrg PORER AR & TEES €
B 1z coLavonen T AT EFAERT EARBERIF DL F R B AE ke H ’f'
FOR 0 P MBI G RRSEE 0 4 R REFIRER] 0 L H R R TR R T AT
3 AL o TR A 2B R A 2 (head master) R EF 4 SRR AL F 0 M - ALHLEF
#HT R ELE T AN B RFR R LR

TE AT B T840 ]t 2 ) (Millar et al., 2000) 4%t B2 38 @ 2 R4
Viennot, Chauvet, Colin, & Rebmann (2005)#% 417 B2 d @ % - B12d TR T L B & E O
-~ HEYEASKE R L AR MY Y P AE R R H S A Uk o
ﬁ P HEIL A E AR MUY L AR R ARF oot > AP AL TR
S Fend FLpEm s PERY FREFEAERRG PG LEDE TR FREFSRE D
RAFAZAREFL %R -BH ~SHMEEY T ROERS > d k™72 2L EF_EKE
R R IR A AH o R Z?IFFF% i‘% AL FRAR -7 L ADHEEEH o Viennot et al.
IR RN ﬁﬁiﬁ%mpm’?iﬁﬁﬁﬁﬁﬁﬁﬁ&’jﬁ
+P2$%?%%¢mm»i°@kaﬁ%1pxkﬁ$@#$&%%ﬂ%iﬁpﬁlﬁ
o RS KEFEEA LG T R REETORA BB P E L o

-5 o
.
=

A
y

A=

RHF

B HEF ¢ &3 7 35 F NSC 96-2517-S-003 -009 ‘5 48 2% » 3R A 2 7 gz =
Wh g+ %Je

5 7l (2007)° B FRT RINIFIT - ;%r?,?‘"fl# 7Y » 35 273-288 °

Flm iz~ Fh %,(200 d)o 2 % BR-BOR T FOF A 1001 H o

FIE% (2007) & F £ %7 T~ R E 2 foF o ;%r?ﬁ”f«#ﬂf/» 35 259-272 -

R BAE (2007)° 2 RB EHRT IR FEE L RNANT o 5 FAET/> 355 213-238 -
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"L 00-FA PI&&A“"?Hﬁﬁ%ﬁ#[w?%éﬁ YRR N
Bl ~ e s R[22 *L[EJE&;\EF’B IR - F B 0 P K;Jqﬁjjuﬁ)ﬁ[rlj.... oL T
*‘L:fﬁ?ﬁ?ﬁl =5 OECDB% = _');"S_\(:H[%.':E F[(jj 1—9&{[%@;?% 0057 ﬂ T}Egjfzﬁ,& Elfjﬂ‘ =]
F' fé Pat oy e LRSS T EBERS TR “J*’lfﬁ LELBHF - F - 1 Qopv I IR
e J«Tw s it HIRT RS T BRI S5 B

(ABFE %’*?ﬁ? C ) (E B 2003)

FBEHMERTPHAET AT > SRS T 2R Rrs F,uﬁxigh@gpgm@?\ B A
ﬁ/’iﬁ&lﬁgg’ﬂﬁ_ﬁﬁfﬁ;"ifél fe e IL%U, by oFoe «?WS% #nggsxs, voo 3%
Lb—kﬁigffﬂ—ﬂ@\H%ﬁ,{h—x"%]ﬁ],;\msﬁv% %27 \ﬁﬁﬁ e %ﬁt&%ﬁi?}fﬁ(a % x
BMip o - Bl SFHAERTFL 2 ﬁ'zz}ma‘ﬁﬁi o F]UL G 18 € T UITEREM R RS A
e BB E BT R NPT ORFEIFFTAEESILZY c A KPP FF B2 AAMEH
ARt > W R R R Y Rk SERMN LIS E T P SRR E KT
PEIRF A7 A o

- PR B A

\‘a

A

2 & (text) @@ K LRI ELNEd > hekiF 2 A ’fi%&ﬁ”%%
BIR s o PR DE YL RFIEEE o blde- B AT G BT s v B
REFRA NERI LR B RFEE BT REZHEE L 3R kol
BEo 4 d %*“"‘vﬁ?ﬁéé%*@ ReREER > i BEEE C BenA > WY E S LB G iR

#%’E& TIFUA] o H Y - R ey B ok B E L h’ﬁz}ii B 0 Pz

F"m'*‘#lﬂ”/« £ & > Norris # Phillips (2003) jedp it > 2§ 4 7 13 SEH 2B 7 &k

DA XS R APPSR T LSRG USRI LY E AN 3R
%il‘% AP P EAF B nE B2 £ R Pp Y o

gt #h o Rowell (1997) 45 11445 & @ mffﬂbgmﬁ BRI i h o BT i
* A2 & 353 (talking) ~ B3 (reading) ~ B i® (writing ) ; Norris % Phillips (2003) B
- HRERAZ RITEPF 2 AR %> 22 P EAPF O GALBHI EHL R D
{ﬁig i£ {7 (doing science) ® - Bi& 5 A# 2 £ & 3t 4 ; Wellington &2 Osborne (2000)

PUSEM BT R OEEY 0 KT AFR AR IR AT Y Y S B £ 4,
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#&gﬁ%iiiiﬁ%’$@4ﬁ§?ﬁﬁiﬁ°

ok LB HABBETREFE BIERNDES T UFRAERF P 0 135 PISA
FoRFMa A gt o A WE TR 2T NE LB A PR R B
HHAL 0 DY T F R AB AL E U (o A8 (72 6 : Emig (1977) f- (&
TJJ,T*LE i B iFhR Y E - A€ & F Y 55 5 Applebee (1984) 4pdi > BT ke 27
R - bk - B 0 2 AL EMEZ M B 5 Keys (1999) 4p e %v} IS S
i ATOR & 53 5 9745 (verbal symbols) 0 B (FE F i Jg3 & Ao A 4 chic 4 5 Rowell
(1997) dp i » B2 ¥ g ity (T8 - fEp M 4dd> 3 %ﬁﬁ“#ﬁ?%’. Wimp e R
o

JEAP Fﬁév‘)l%‘:"ﬁ?ii“‘ TG RREFE BEHENPENEY AT R R EL DL R -
SR AR R R R RR A R DA PR SRR B e LaEiE Y
PEKRT a3 > L AR R RS -

R 2 BiFlah¥E 4 1L PECH 3 5 )

F_*

e
pre
N

ERFRTOPRIE  SHFAHTRESZ RITHEREL kg 2 AR E
A Y et B B WO T T L EARSAPM A A R S R EFITE DR R
KT & ZFRFTAAE TH (R R SFRTIVRIARE - LR AR FTE
B354+ (Information and Communication Technology, ICT) + » § & & 5 24Fciig 4 o ipit
G el X FRIE TSI R R WIERT R I BEERY
% (Lavonen, Lattu, Juuti & Meisalo, 2006 ) o @ iZi i 4 chsp 2 > P R EEEF 2 B (Fiy 4
kS RERFIRFTALE PRATT EF g 4 o

EP AR FASE DL AT O APER LRI S A o BB R kT RE
kFEAEAFEHN A 0 T HEH LKA o B P 5 %51 Dr Jari Lavonen ¥ S jF 42
Bl g LB JopT AL E o3 S Hi 2 #4818 3+ F (European Science Teachers: Scientific
Knowledge, Linguistic Skills and Digital Media, PEC ) 2. 3% 7 4260/ 52 » w50 g% %] o 7 ¢
S T )’j‘fuﬁ‘i Pk R REE BT ERZE SR ARG SHFPE R
T o

PEC3 F /g% 4 & £.d g% ™ ehgrtt A3 4 (Socrates project) #t £ #% > d & FL7
AE FEARMFE RER S T T F T HES L L 2 BHE A FFALY B
- BiRLEE ER DL > B2 A FFM G a2 A B H DAL P D
AFEFD NP ERFRT > DI APF P BFRHE RITaE o I F T AE
RS IAB ARORE A RARTFRZE B IR RRLY c A PFENL T FIER
L CEFAE . BREIUN S S i b ER (I

( http://www.edu.helsinki.fi/pec/FICD/learning_by reading_and writing.html ) % 4p i < JI%FIX
BoOREF AL TR FE PR B RS S B E R BG FRA ol
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(- ) FHERFE B HTEY PLEL B

EEMFEOLI Y > TEoREEYER T L &2 5 Y ) (meaningful learning ) &
LD Gk FERR BT EEY 2GR T AR R RZEY R F R T

¢ 35 1 7% % (activity)~ . % (intention)~ 14 i* (contextualization )~ 2 1+ (construction ) -
i% (collaboration) ~ 3 # (interaction)~ & % (reflection) 12 2 § ¥ 84 (transfer) * & % >
BESEERHETFRRNL F 0 AR RFEIRG 2 B ITERL FH LR R
# (Lavonen, Juuti & Meisalo, 2007 ) o i% i 7 %] 7= }gk—f'c?‘#}[ %I_—%q. CE LR AR R R Y E
FRHAORTIEL IR AW R 2 BE - ERERF T B 5 F RS AA
a3 %}ﬁ °

3 fm it

S ) FMaTR e R 4

BARERR S RFOEBEEFLREY A Y RE R0 6 DR
BLEMEMPE T L RER o Gl BT 2 A 6 o BN kTR R T I
(frame) %4 o« )’j%{;h VLR Y Y Aol i B GEREA T enB s dofe ot R PR
SR hB % s Ao A 2 AR Gl PR 0 R el R EMEL o dow itk o B R 2
AEMFRA A B TEB R B AH S LG B Y AR AR T ek f - B
Ao BEEMETEYOEREF o At FirT U ﬁ%ﬁg\u%‘] BlY & TR kLo

BEY F L 26 o e Al ARRFEEE BIEE ARG E 2 B2
- Bl
;V
3

|

il

40!

2
Fenf e > THFF T Bl FY B B o blde o A lGE S @frvml%ﬁ;é” w0 @ AR
g S T e R OBETAREE > BE T L

Ak d S 0 LA SR 2F S KA R o doir HUEE 2 B 2 B (TR
Tz o f"]‘&rgl"»;%?i’ﬁﬂ;f@s;ZE?ﬁz  RR- B BITLEY Tz %g@; ﬁ?ﬂﬁ%g#—é DB
B (GldrSERF ) BEA T AT R e EE BT %iBE T3 o hig- k5
R L S LA e e
ﬁﬁiiﬁ’bﬁ@@é%ﬁﬁﬁﬁﬁmEWﬁ@ﬁ@moﬁi%nz@&ﬁ?ﬁﬂﬁﬁﬁ

P

ﬂ‘:’ﬁé]‘i a'ﬂljfn"lgh"%"%l“' Eiér\m[’;[ Fj ?;L—F:;FK;V &FQJ\WL_E%K&\W’J%J_‘E;?o
(2) ERBELEFNE AR (ICT) S dm

EW AR R 3 T E 0 95 OECD shitz > 5 42001 # > S £ 8K
e ”T}Lg EEBET R 'T}Ja Mg - SR N T8 90%V 12 if b vE i (Lavonen, Juuti
& Meisalo, 2004) ° 5 Flgpt — T ke T &K T IRF L2000 £ 5557 T F AL
LS IR SRS R% (SETRIS, 2000) > B s 7 4% ICT &35 & B 4
TRB PR o ZFREFICR Y dEF s A PECEY 4 BMUPEEF R L AHDKE

-

1
v
*
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PR 0 AT FIA BIEAHARY > DK Y SEAM AR AT R iy T
AP e MR -3k pL | (copy-paste) < i* (Lavonen, Juuti & Meisalo, 2007 ) o F]Jt . 4p b /& &
K3 0 R DA PR RFRRONEF > R EF R TAER o bldrde Pt B 2 70
P ATRPA TR TRt s iR T4 X e

BB e ICT anf Rz oo S ffs MeAp P @ B REF DR LS L L o bl
2000 &£ A% > FZEFR T - Bz EqPtF o s TEFHAE KT EES R+ F (The
Finland Virtual School for Science Education, FVSSE) o £ st 3+ 4 ¢ - A B 3AT2 3136 € R D
R BLENRFRE(BIrrEERR 2 BIFREY T £ 7 homf i ICT afnet > F X
B Sk ERATHE Y 5% (Lavonen, Lattu, Juuti & Meisalo, 2006 ) o

() H5 s~z LB iFRERT

B B A B EATBACIATRE S Y 0 R B R ESSEEY S5 7
W @pHenikyp > TP RFPNBELIL ) FR L AT RIFEL o bldcH ¢ - BT éuj:;]ﬁv%
238 - PlE o AR ﬂé’*—:—-tifi I3 - BEMOEFHNEE Y 0 F e 3574 (journals) %
FR% $e(blogs )39 E 7 (Fenivix - T 5| &~ B 5 M ITE g #|(51 p Lavonen, Juuti & Meisalo,
2007 ) :

Fmﬁ%*~ﬁ%ﬁ’ﬁﬁﬁﬁﬂ%ﬁ@ﬁﬁﬁ~@E%%®WﬁW%A’HE@®Hw
UKo I SR BT o e B SRR o B A B (SRR B -
R N 0 FIENNG e ﬁﬁﬁ%p@ﬁl%ﬁ%@pa ML B J‘JHﬁl%ﬁfjﬂj?\?q&?@gﬁ@@%ﬁ,

TIPSR

preb o Fe B I PR RBRL CBEHNIEFMAOITERBHRL CBEFEERTE
ﬁ%*iwkgﬁ?: BE ka8 8ir> 8EL 5 A2 ok 7RSS A5 R
BT 9% Y Re PR E A SoILfE > ¥ Mg Mgt L8 p e g

taf’ré o

Z o REFEER

FFaag? o Fand Pz BA o TEK RPHER DK TRERFT R
S EATHATRFEE BITEFRDOL L o Bl R W HIA 22002 E d AL TEF R B
(OECD) (7@ g& 4 =8 2+ % ( Programme for International Student Assessment, PISA )
ST T AR Y o u 0 B 2 & (reading literacy ) ek ke fr ¢ ehE B M (FELEER o
2003 & www.pisa.oecd.org/pages ); B IFRA » N ) E R ERKT R AENTRHFAE S
AAE A& PiE ,T* fadF Lol i H LB T 1 # (Writing Across the Curriculum, WAC) »
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WaBEE -G rhE Y15 > FUF B F e 247 BT AR AN F o 3F 5
FrgF g F a8 3 A0 578 bRy P &7 FEF Y DR H (S Keys, 1999)-

BESATHARAE R TAAMP RN BT APFIT LT e S o L e
DAL - ARG S FROLAR - BRI E R T 4 B e SRR ETFA
i Ak CEFTAMADRY T 2 ROLE b HURALL N 6
A LATE R LR stk 0 £ L p RE0 B e g
AR e T { LER o TR KEFSHRY > 2HRN AR MAT > AL
e K G LA E N TR R o

At
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AW (2003)"OECD # & ‘78 BRI FE 4 Rfa 4 558 7 o X T R385 263 > 52-61 -

Emig, J. (1977). ‘Writing as a mode of learning’. College Composition and Communication, 28,
122-128.

Keys, C. W. (1999). Language as an indicator of meaning generation: an analysis of middle
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