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z/j: 20:00 Scandic Hotel, Norrkoping, Sweden + & &
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 & £ v 1
19.30 Return to Norrkoping
8/29 o T
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
(rlﬁﬁfiggﬂ b%’]ﬂfﬁi p{f’% = )
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
(FFEEATR R AL M E KA AL E KE)
Hsin-Chung Ting B
Students’ Socio-cultural Identity and decision-making in
socioscientific dilemmas
(P F2 it g2 itiule o B AphliAk ¢ (215 K3 )
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 29, X )

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

6




GEFA YT T 2 NFETPAERE Y 2 21 &)

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;85;1\1;6;21‘?; tli)lrzctlce 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 Fx3h & % & fiuv i 2
19.30 Return to Norrkoping

(- ) FontD %3*

87 17 p % B 830 d =44 1 LiU. Campus Norrkdping> #4:% FontD #7 fee= 2 {5 »
Director, Prof. Stromdahl ¢ & 7™ 2o 2 w0 ¥R £ dx #x4 ¢ fr Prof. Stromdahl % Malmd(ESERA
EH)RLEG > R LBy o d W EPT P HET - AP F KT 3t ¢ (EARLI, Budapest,
Hungary)# 8 > 32484537 % 3042 % 0 fL 542 > 22 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; 5.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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Hsin-Chung Ting B
Students’ Socio-cultural Identity and decision-making in socioscientific dilemmas
(ﬁ?4*ﬂgé“*k*ﬂﬁwwﬂgﬁﬁﬁﬁﬁﬁ%ﬁ)
FERAf B g gl » sLAv B 4 e & I&“f 1R R
A iEERE & P ab"f‘é—m Ak A TSR~ 12
Hiwara 3 O F A A FGALARAEREE S UE BY BT
R AL 2 R R AR o AL € 2 VR R s b/
T o g S - R R IS T Vygotsky & F] 0 X ehl b
X BABFETLIE R F R G e d 2 Ty B LA g RE S B
WE I g % AL g v L ah~F B3 2—;?3 FAEEE S l:’i”f“ﬂi.u 28
W Ko BB L RFETEI EAE A e 2 B ik g LR
@%k’Q&%k%$ﬂ§4%§“mﬁﬂ~¢rwﬂ’uaa%mﬁﬂ“
vs % I o Shrigley (1988)er#= 3 dp 1 F 2 430 p P enfs R L F Y 0 3 £
ga gk ﬁiéiﬁ PEE 2 p AP R 254 E + 00 Hall(1973)
BT BN AL > FEEFY F R ERE AT
M oA IAE YL o MR R S EAREE  RBR
AL EE AL e ST E SRR
4 drEiile o AP BRI ALE 2 R hE R o EY

W
\S
Hr‘

20



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
(P % 222 % i)
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Lee-Huei -

Integrate discourse analysis into qualitative method to investigate the
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10.15-10.45

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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Laboratoire de Didactique des Sciences Physiques, Université Paris 7

PR 4332 W% -+ & eiLaboratoire de Didactique des Sciences Physiques (LDSP) > 2 & §_
d Prof. Martine Méheut{% 84 % 7 B X g3 iFd o - X 5 =1 & d LDSPend4R 2
ARBFESFETRF TR S G RBEFFLRLEL ] S 5 AP R A
4+ =4 Dr de Hosson/i jg 4 e5%7 5 % Mvideo™ ;A R ™ Ko | B &k v F %3, T2 plE_ 2
RECEREBARE S EFAT AL N T ALHARDED P FIEHE L > 2 21

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 [nvestigative 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 4 & Attracting students towards physics:
the part of coherence - #7373 g &3t 4ew 3 FF 2 B Y H @ik o 5 U T FREFTEF Y
€ 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 g 17 2%
*  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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A > REF BT &G 2 dhimipibs 5 > B O 5 7 FH B> Kuhn
(1970) #r#& & "% 414 | (normal science) /E® o ¥ EAEFT A S8 1 L2 L8 F
FO2RLEFPHETFALL IIHML P AFFEFLYY P FAFFAL 2R SH AP
Bf-Luy~w L2 E@fime 8 owz 4r Ry (2] 2204 A SRR
Be 2 PREE TS A G PFL Prdp$ET T2 hifg AR LBV EPE S -
B EFF—{ o maE R (584% ) Ay AR RS > L& hp R F P
iR SN AL IE R (47.13) 0 AR AN L o 2 00T RAL A Bl FAER AN IF
(46.3%) > 2 =x E:xit (40.5%)° 27 * F a7t > F I T8 a7 (942%) -

ERERALIL > FRERILARY - LR PEFREF LKA (95.0%) 0 FEF
R e A sttt o ST R i HREFEA = (538% ) A ik e E - et
(47.9%) B =23 4 - o (19.8% ) AFFiE— HERIAA T 5 FRY G hs B3 be s
AT s SHFREE G RAPROTH B R A v Sh h{CEERL  ZHRRN 0 B2 TR
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MAERTRE AL G PSR RHL PR

Teaching science based on science news and socio-scientific issues

Ih/
T &G

Chun-Ju, Huang

EEFRFAORBE PR OP R R A2 TRV DA BB BF L IR [ FAEFIREP
__i% meF\: ,g\‘\q—frm?( K*T"‘ ’i‘ ’ rﬂlbg—%ﬁﬁ,kmﬁlgé‘ﬂﬁ%i,u% i) 7‘\ g_ '—g rﬂﬁvnh?ﬂ
#. (dynamic learning ) *4F &_F¢ £% K a3% i & ¥ L (static learning ) » & &_5 s/ S e
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BEEFL DN FP LRI NPEIEL AW SE T2 #4354 ,(Student as a Science
Journalist Model, SSJ—model) PRAE C RBINFRITEAD AT RFEREHE- 2 0
5 péﬁ’f? BiEE 4 *55' AP EIEWNT TFEYAE AT RPN Dp R
BUBFAKE >R V-2 ol FERnt5235- B2 ﬁvp,ufrvk’;fiﬁ% ey e
- BRI EALE m;fi#std—‘,sf‘;c* P A oA R e B G AA I 2 T
F blens % ¥ SSI-Model 5 E &8 172 % 4 = T Single report | ~ I_Explore SSI Rumor | ~ " Publish
SSINewspaper ; £ = 8% R E A > T HEPM KT Pz P - HHLFA
e R RN M E

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
Conference on Science & Technology Education, Perth.

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.
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Scientific literacy and informal argumentation

3 b
Shu-Nu Chang
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% = % (Sept 7Tth)eni7424 & £ d Dr. Cécilede Hosson 4 % 4 787 7 > i 48 5 Students’ ideas
about light and vision: a source for an alternative reading of the history of science. * &R & B:p %
4Tl

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
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= R B e 8 T 4 F €30 hands-on activity 1 2 B A Iy a0 4 ik S 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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ZIL mIRA AT 0 deBlZ F A - AT e
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Iy, I, I3,...1;

TEMPERATURE;q

TEMPERATURE 5,

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

o s HBERE- PR BT

TEMPERATUREgp TEMPERATUREpq
\ E(AWHFE | (RSP EE
O G ) feimm 1)
ER R PR owapas
BR TR | LR TR (Quality / ”;‘?]J 2
T e T e Ap¥E R B e W property) -

# 41 Stromdahl #74% 1 en= AP0 ¥ dpd { ALY L & (polysemy) k - e
PENB-NHBERNPFF o« TBBw T 5 Bé%ﬁjﬁf\i*ﬂiﬁ;i%ﬁﬂ%ﬁqgi 4 @ %gsajg
¥ ﬁig*ﬁﬁfﬁ BRI RFRERERE > F- BLY 3w o FP s BARLEHRIW T Y
- WA AT A R TR R T A 0 B e AR anE A0S
TTPREY - BLY DG

S OMERBREF ORI MG

PIEFE R RS - X & 5] A PMartin Méheut#-% 5 7| (Teaching-Learning Sequence, TLS)
FFTY o A EPF I FIE L AP LR PR L ERREFEE T MA R T
FRENY SR RR-B AR o

i# WMartin Meheut##: 1 & 9% $ AR 8 4 A fode 12 eh 2~ K gt J-8 B
TRV HEF R A FEDIR o P M heut?zﬁ;v:/? Brye #ESeaR-8 57 B
KEFEI L ERILFHE BRI T B aPe R ~E 28 { (de Hosson,
2007)% 3+ #c-8 B 7] o

Méheut 1997 & & 11 &K E Y K7 (learmng sequence) K 0 b KA E H v ¢ A e
FERDERRZEY R B g BT feRn@BH e v oo I TR MR W
Gt A B o F T EERE T AR F IR Y EYREANOEL A ELLEY PR
¥ i oS 0] K f#4E o A.2004# International Journal of Science Education=% ] + » Méheut
- Tt S RS B0F) h3k-§ B 7 (teaching-learning sequence, LTS) » 13454 5 2
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£

H
7
1

\m:

A

SRR R F 4 B L aniiof Ao 3 P& hif 3 (implicit expectation) § fF £ 0 &
rrg b o TLSE 3 e+ B4 F B AP AED B % v o 3 F4opt > Méheuts 325 5
et 4 P EETLSHZ B 0 1~ @ % TLSERED 6 coe® o2~ 5iGTLST 5 it 8 4 3
8 Y AR o 3 W RBLR e FnF Y AR VRPIE Y FARG R VK - Méheut & Psillos
(2004)3 HITSLéb~ B 7 280 3t 0§ 5 A AL BT 2 LE o 2 i
B B8 30 B h o Méheut!2 M= 3 Gl K S TSLA e e e 8 fed B indb ok 7 4 ha
o E A F 2 BER SRR (T o Méheut3 iR NBIIR A WA T L i HEY BTLS g i
FE ek PREGBG AR TR T T EERET S R L ITE KPRTSLE » ML
REFCEH BRPF DRE > hig | FFEFarahA et > RGOy 4 AT Lo i
AP A SR IT Y FRE PRAKFEESLLZIFY 54 L EEFF 2o

7fi1 B s

T\
N

Yk

- 1=

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

peeb o F R BB Y - = FFA L R Viennot (2007):4R £ ¢ dg o Ax kAR & 4
FEENPFRELAG P AFREES A EEFENRE > 2 EFTFER o 2 & Jens Dolin %
AT GRS B R R St S SR A R R DR 0 A 13 A H R
3 TR R AR RN E R B R 3 il g 2 2 ] MR e
B~ FHRTREFESFRM DL 0 U %%ﬁ“#ftﬂ Fi2hpFRY 2

1295 Viennot (2007)3% 5 > 37 5 A 7 R E > R78 1 47 (topics) cuEP~1 > W 5142 & §g
1 % W mﬁvﬁﬁ (4 ROSE * % ; Schreiner & Sjoberg, 2005) o e 7 gLR] & H s
h (&rré‘e"hrﬂ fF8) k+E (4 Hiussler & £ » 1998 » Lavonen % 4 » 2005) » 7]t
(NGO ] ‘5\,&353‘& J}E\‘—*‘? A fRARRE2 g 0 F2 0 R eI e RIER R
prmmAH N A - k4 (internal cons1stency) i 4 (conciseness) frigpl 4 wEE 4 & 4
«‘f&;ﬂ’v%%ﬂ’ 48 o BFhe Viennot FR TV MEREFT S F > e F 3 5 ,—l)ﬁ?gu?#ié‘;ﬁ%.gr
m@w‘%wmﬁﬁ%ﬂmﬂ?@ﬁﬁbﬁmﬁﬂ‘?iiﬁﬁéiéiﬁfﬁ? L R
Foie B F] 0 PRAT i BT Faftde A A fRAF Y nFEE o Viennot M T Bl R A Y foi-

pEl

AP B
&P Ao 2

49



SRS T AR S %mﬁﬂ B Ff % Jari Lavonen 32 7 > A B 2 e gt 22 ICT
B Y RB > 4P B g #5777 (Lavonen & Meisalo, 2000 ) ~ /|- & 13 32 (Juuti, Lavonen, &
Meisalo, 2004) ~ R E B fes 493K 3 i 42 (Lavonen & Meisalo, 2002 ) ‘*"3 R gger d £ s
£ F 73] minds-on fr hands-on #7 3F 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
Renfd 0 JEFd P FHATONE TR - B2 KFZERFARFPF G F LEHFL R
VORSE R PR E R ATaEd o s E Y s & oo

B TR S RO s

B MR EEBREF T 0T EF A WP 24k3t o 2§ Jens Dolin
FAd o BT £ SRR 6 T 2 R
CRHETY, 2 E2PFAT R EERTPEF O G, 3 RO Ko AR K DR S
£ o fa‘ff@ﬁig P2 ETRREFDFERARE TR R Y KA £ T E 0 3
£d 12 %c o Lavonen #4277 4 7 S AERT ARG EREF L E S F?Fﬁcﬁzuﬁvﬁ
FoR o BRI BIRGEE 0 4 X R FERY LK O TR RI R LT
3 AL o TR A 2B R 4 2 (head master) R EF 4 L R AL F 0 ™ - BLHLEF
gy R FRF ELE o AN BRFR AT LR o

P2 AT 31 T840 )t 2 ) (Millar et al., 2000) 4% B2 38 @ 2 R4
Viennot, Chauvet, Colin, & Rebmann (2005)#% 17 B2 d : % - B12d TR L B E O
-—EFHEYERAAKERE R A E TN ?ﬁ FARER E B H = AR
F s DL R g B3 S PPy PAHDEEY AKEF L o R Aot > AP AL TR
L Fend FLpEmE s PERY FREFECERRG PG LEDE LR FREFSRE D
RATAZAREFL %R -BH ~SHMEEY T hOERE > A k™72 2L EF_EKE
TR E TR A #H > ?IEFF% (£F 583 EAIL 7 LRDKFFH o Viennot et al.
pidl> B TP R REFERRTIEGE S Aoy > ¥V IRERFHET O L T
DR R FEKE Sk A o BAREAREY AR %,@ﬁ.&i@éﬁgﬁggﬁj A 10F
o RS KEFEEESL DL T UAR KSR A At 2 OPFE L -

A
y

A=

R

f\”&ﬂ??]ﬁig E {547 7 344 NSC 96-2517-S-003 -009 q,p A BA F R
Wh g+ %Je

%k pIF (2007 ) S B F Ry IRET - ;%r?,?‘"fl# Tl » 355 273-288 -

FIR 2 ;Fi %,(200 Ay o 2 & B REDR R F ?2z% 0 1001 2P -

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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[T 000 FA DA P TS AN RS RENE o SRR S
BERD ~ RSP~ RIS = BIpRSag el €S- 2 BErg= b PRI Ao T
1‘3;’]‘@@71 = OE CDBEA = ﬁgif[[:%?& pr +3§§J§w;$§m 0057 ﬂﬁ}ﬁ;&g‘%ﬁ; -t
AT Hw°-3%*iﬁﬁwﬁ“ﬁﬁ%’%¢ﬁMGM% El- T T 1S
iJwF~\nﬁJﬁ HIRTEY o H U BRI SSE B

(s Ea@ > 2EF) G 2003)

BEMEWAPMFm LT AR T T SRS L2 R FM&EEF{émE&I?\
'fﬁifi&‘iéé 3 WA A LA e R G ) o B FEREY AREEY 2 o
W APERTHEMNEE B APFEET T SEAEFACERY PERT Ty
@%’—®ﬁ%<§ﬁ§ﬁsﬂiﬁﬁﬁmiﬁﬁioﬂwjﬁgguﬁﬁwyﬁﬁ<g4
P RRHE BT B NPFARFIFFTOEESL Y c A EPEF B2 M TS
AR W OURF LR E RS BEA M LR IR BT SR RT
PTG ST A -

G oo

ok

- PR B A

\‘a

A

2 & (text) @@ K L3RI ELDEd > hekiF 2 A ’fi%&ﬁ”%%

BIR s o PR DEY S RFIEEE o blde- B AT G B D v B

REFRA NERI LR B RBEE BT REZHEE L o3 kol

ﬁa‘ﬁ%“iﬁ%%*@ﬁﬁ@ﬁ,#u—%ﬁ%§~gﬁk,wﬁ%a%ﬁﬁﬁgﬁ%

mg& TP o FA Y - 2 g ﬁm%ﬁ’giﬂ%ﬁﬁi$’ME§ﬁ

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

FA e el B BROPERTRAT A R I e i LY FRONE F AR
%il‘% AP P EAF BNt B2 ERPp e o

gt #h o Rowell (1997) 45 114415 % @ mffﬂbgmﬁ AT i h s BT e

* A2 & 353 (talking) ~ B3 (reading) ~ B i® (writing ) ; Norris % Phillips (2003) B

- HRERAZ RITEPF 2 ARG > 22 P EAPF O GA LBHr1I EHL R D

{ﬁig i£ {7 (doing science) ® — Bi& 5 A# 2 £ & 3% 4 ; Wellington &2 Osborne (2000)

PUSEM BT R OEEY 0 KT AFRARERR ATV Y58 B £ 4,
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#&g%&iiiiﬁ%’$@4ﬁﬁiﬁﬁiﬁ°

ek R - HANETREE BIERLHE o T OUFRARE S 6 ¢ 1345 PISA hE
& Bk ,43@514 PR R IR TR AR AP TR B
FAA 0 FEY T FOCFERAALE TR RE T - B T3 G ! Emig (1977) &~ 0 &
Wﬁ#ﬁmwmm%¥{eﬂitﬁﬁﬂ**:mmww(wm)ﬁﬂv%ET%ﬁéi?
A - fEges - fBEG  2 AL ERA 2 B R RARAP ; Keys (1999) dp 0t ¢ fEd A des
iC RN & GF S 0P a5 (verbal symbols) > B TR 5 it 538 % foad A 4 i 4 5 Rowell
(1997) dpth » 2 7 B ieg (T - B A2 ke 2 FrERe P g2 g
B o

Hp Faé?‘),%’%fﬁéf‘—ﬁ“ THUFRRERE BRI PFOEY A LR ER DL
s FP SR A REAEERF AR DTEAR PAem BEH 2 B T (L g 0
ﬁ%ﬁﬂm%ﬁﬁ’ﬂi%%4“wi

R 2 BiFleh¥E4 -0 PECH3E 5 5l

F_*

R

ERFRTOPRIED  SHFARHTREFE RITOERELL Kk g 2 AR E
AF Y P hepte & R FOEF T O T L EARSAPR A A PR S o kPR EFITE KR R
KT SFURTAAE 7o P B SR T IV TARE - Lo A Tz
i :}%ﬁi:}i (Information and Communication Technology, ICT ) * » % & £ 5 45y 4 o gkt

SHAARY 2 F YR TN R R ERR T WITRET R I REREY
kS (Lavonen, Lattu, Juuti & Meisalo, 2006 ) o @ &8t 5 # H35 28 > P2 BB BRF E2 B (Ta 4
R RERFIRTMALE PRATE L A a4 o

PR AR "FZ%-\ B mr o ML L3RR A o F B B ok T R
%#&4 %i g B 4 0 T - ,4;4;,;}%4 B4 o 2 ¥ » % Dr. Jari Lavonen ¥ 5 jF %42
Bl g LB SopT AL E Aei 3 3 Hiv 2 o418 3+ % (European Science Teachers: Scientific
Knowledge, Linguistic Skills and Dlgltal Media, PEC) 2. 71420/ 2 » 0|8 g %83 o 7. 7
A T Tj‘*ﬁﬁ‘i Pk TR BT hEARZE SR ARG SHFPE KR
TNE A o
PEC 3 ehigp i & Hd BT it £ %354 (Socrates project) 72 4% > d & 317
i%*%?ﬁﬁﬁﬁﬁﬁﬂ FRCFET MRS REL 1A RE A KFASS B
- BiEiAFEEELE e > TP A FEWI LI R 2 BE BRI EDALE P
{’"} B P R o X2 PAE AP F P Y EFRRHE BITER c T A AR
wﬁﬁ%i~w'£mk%‘%%mk HHz2 Eu g7 ? o APSE; S EiaeR
I EEAL 0 W BRI P R Rk NG G
( http://www.edu.helsinki.fi/pec/FICD/learning_by reading_and writing.html ) > % 4p i < )I%le
BB Ar A L PR RN B2 T e nS BE R BB A frAcE
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(- ) FHERFE B HTEY PLEL B

EEMIFEOL Y > TEoRBEEYER T L &2 5 Y ) (meaningful learning ) &
LMD Gar FERER BT EY 2GR T ARG A RZEY R F R

¢ 35 1 7 # (activity)~ & # (intention )~ 4 i* (contextualization )~ 2 {12 ( construction ) »
i% (collaboration) ~ 3 # (interaction)~ & % (reflection) 12 2 § ¥ 84 (transfer) * & % >
PESEERHEFRNRNL F 0 AP RFEIRG 2 B ITERL FH LR R
# (Lavonen, Juuti & Meisalo, 2007 ) « % i /7 %] e~ }%{'—,}“‘"’1‘:}; %mﬁ SRR R A B
PRAORTFEL GBS FHDD o 4 RE - TR RO 0] ©F PG R A
3 %}ﬁ °

3 1i> it

S ) FMEaTR ek s

AMHEFEY SR EREET REY ﬂ\\ﬁﬂ’i‘,u&?’{%fg: S G hFE
e EARFWRDE T HEE MR - BraF Y v 220 0 B RA Y MTRERIF DT I
(frame) &4 o i}“{;’“’ SRR AL T AR B AERL OB R e R A
2B s e A M F M B R oo U dofe TEPEL o dow irit 0 B
ARG R R ER kA & AH Y AT BV BB R Rt dek § - BT
TR BIREMENEYDEF o G P BRTUEELR B B {#@@;ﬁ%iﬂﬂ

é__gﬂ_«kﬁq@_lg%@ ’”“‘:“L%F"ﬁi’i 'f"‘:’ﬁ%;g—&;?w‘
Fend e o S0 g Y BB Ry o b4 liﬂi;@:‘
EE X e s BTG BTG R E > BT %

LEEFNE S 26 o PP EAEF K OLE > e RAEF 3 B 2 B TehF R
T2 o Glar A REFREHFE  BR- BUBFLIEY hizis > 2 LA Fﬁﬂ"}%r?ié e
Bz (Mard @RF ) BiEa+ ngzsﬁ j\,\fE’,_’Lﬂt/z‘ =S ;\j;‘;rrg SRS TR o Aik- i Feh
RPIT  phARR A A B R Y ST R R LY R SRR &L
ot 2 3 0 4R R B R E NERMPRIERP - T 2T EBAEKEFT T A

P

ZAOR G 0 T LR B G BRSO Y F AR ST o A it e nE iR
(Z) EARLELFT M2 BHFAH (ICT) dusd Kt

KA foen 3 T B 0 k¥R OECD shsizh » & 4 2001 £ » XjFhr $5K
I ELimE T A 'T}“? M — 53R, TP 90%F i b e it (Lavonen, Juuti
& Meisalo, 2004) « % Flyt — FAPF R chk T K KT 30 H0 2000 #4551 [ F A
§FPRT VR EFE R 9 R% (SETRIS, 2000) > P 3 5 7 4= ICT &5 & B 4
THE L o SFRTAR Y e R PECT Y o 4 RPN R L AR

-
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*
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BTt > B E T TR BHPEDREY > T A LEERMAER R 0 g o Pl T
AP e PR -3 pL | (copy-paste) < i* (Lavonen, Juuti & Meisalo, 2007 ) = F]Jt . 4p b /& &

HREEE Y 0§ P Ae RSB R R IEF > KRR 7 B PR o bldcdrim s B 2 3T

p v t’ﬂé?&.’rﬁfﬁ:ﬂ s IRt B T 4 F o
B2 vt R BRI AE Y AREFFNE XL L oo Blde
2000 & # % ”flﬁ]r;\ REI-BzaPpard o f1d 0 TEFRAERTEREER 3% (The
Finland Virtual School for Science Education, FVSSE) ¢ £ s 3+ % ¢ > 1A B 36AR 2 3130 € R D
Re7 > BELNKFRFoPEERFZ BELEY Y > ¥ 7 bow B ICT et > X
B 3k ERATE Y 4 5% (Lavonen, Lattu, Juuti & Meisalo, 2006 ) o

“$ 1T 2L ICT v §

() H5Rd A2 AL FREK:

EEF R E R TR E 2 O SR AR REDSBAEY 2N 2
W4 Mgk o £ RS AEL AR g@?»«&aje o bl4csl ¢ B iEx Lk
24 8- PlEE R ﬂf»—:{i#i I3 - BEMOEFHNEE Y 0 F e 374 (journals) %
FR% $e(blogs )39 E 7 (7eni®iz - T 5| £ - B 5T E = 5|(51 p Lavonen, Juuti & Meisalo,
2007 ) :

o SRR R bSO L) B
RN TR IR NE T 1 ,¢@W?mﬁ’ﬁ R P ST P E -
/\_Fu{%n TR L ﬁ”rﬁ]‘wupuﬁlrﬁgﬁg | PR O = JES J‘}%I%psﬂj(w\%éﬂjg@ﬁ,

BTIPAA R
beb s BT I U RBHEL CBEENIEERAILRBERE - SHEERT R
ﬁ@%iwkgﬁ?; BN RAPERFES N5 A2 ogk PUESEL AF 52 F
3 B e afRg

e A S STAE Sanr S S L Sate N R L 2 R S

B

Z S BHEEER

I FMRE e 2 R T E R RP M ER R T RLAFL T
BRIEFRNERN o Gldo R 304 - 2002 # 4 GG (T4 B
BEFREE 4 gt % ( Programme for International Student Assessment, PISA )

ST T AR Y o u T B 2 & (reading literacy ) ek ke R ¢ ehE B M (FELEEF o
2003 & www.pisa.oecd.org/pages ); B (Fer3iA > N ERERKTE AT ELE S
AAE A& PiE ,T* fadF Lol g LB T 3 $ (Writing Across the Curriculum, WAC) »
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W BIFE-F g aenE Y18 > TR FAEE S o4 B AP AN F o F I
Frggog g gudd T AfFS akd ¥ 27 TR A#(ES Keys, 1999)-

FEL A SHARFEZ RITAM P RS R APF ST AT 2 s R
TAPEL - LR A A FRDLAR o DR B T 4 B S AR R EF A
i F A LR TS SN T R 2 R HL & o bl LR AT
PR A LATR SRagenic 4 R B RY SAT R 2 K TR AT B g
APHEAPM G 3 (LR o FP o KSR o EREAN A RFPRET 0 R A
SRR RIS (R B LD I R /s

At
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