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The development of the Common Framework of Science Learning
Outcomes K to 12 and its impact on Science curricula and assessment
in Canada.

Robert E. Laurie, New Brunswick Department of Education

Abstract

The last decade of the 20th century was very effervescent for science
education in Canada. The introduction of the first pan-Canadian science assessment
in 1996 followed one year later by the publication of a curriculum framework
document put science education and learning at the forefront of educational issues

across the country.

The curriculum framework document entitted Common Framework of Science
Learning Outcomes K to 12 strongly emphasizes scientific literacy as the goal of
science education in Canada. It has greatly influenced the intent and the content of

science curricula in all provinces and territories.

Although not without challenges, the emphasis on scientific literacy rather
than scientific knowledge in curriculum and assessment continues to change science

education in Canada.

Robert E. Laurie is Director of Assessment and Evaluation for the New Brunswick
Department of Education. He can be reached at P.O. Box 6000, Fredericton, New

Brunswick, E3E 5H1 Canada; robert.laurie@gnb.ca
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Introduction to the Canadian context

Canada is the world’s second largest country but with only 32.8 million
people it ranks 33rd in population. The country has two official languages,
English and French, and is composed of 10 provinces and 3 territories

covering 5 time zones.

There is no national education system in Canada. Each province and
territory has complete authority over its education system. It is therefore not
surprising that considerable differences exist from one region of the country to

another.

Although each province and territory has exclusive jurisdiction over
educational matters like curriculum and assessment several collaborative
efforts exist. The main reasons are to avoid duplication and to profit from each
others strengths. The four western provinces along with the 3 territories have
created the Western and Northern Canadian Protocol (WNCP, 2000). Since
1993, common curriculum frameworks in mathematics, English language arts

and social studies have resulted from this collaboration.

A comparable situation exists with the four easternmost or Atlantic
Provinces (CAMET, 2004). During the last decade these provinces have
collaborated on a variety of educational projects including curriculum and

resource development.

At the pan-Canadian level, the Council of Ministers of Education,

Canada (CMEC) was established in 1967 to give the Ministers of Education of
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all provinces and territories a forum in which to discuss issues of mutual

concern.

The CMEC is the national voice for education in Canada. It is the
mechanism through which ministers consult and act on matters of mutual
interest, and the instrument through which they consult and cooperate with
national education organizations and the federal government. The CMEC also
represents the education interests of the provinces and territories

internationally on projects such as PISA and TIMSS.

One of the most important CMEC initiatives was to create the School
Achievement Indicators Program or SAIP (CMEC, 1996a). Since 1994 one of
three subject areas (reading and writing, mathematics and problem solving,

and science) was to be assessed annually.

The first SAIP Science assessment, administered in 1996, was
developed by a team of 8 people, including the author, which relied on the
participation of teachers from across the country as item writers and scorers.
Provinces and territories vetted all the assessment documents including

assessment items.

An important feature of the SAIP Science assessment was its focus on
aspects other than scientific knowledge. The nature of science and the
relationship of science to technology and societal Issues had as much

importance as each of the knowledge domains.

Another important feature of the SAIP Science assessment was to

include a practical task component. Participating students would rotate
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amongst a total of seven work stations, engage in the required hands-on
manipulations, record their observations and answer a series of questions
pertaining to each experiment. At some stations students were presented
with a problem and given some equipment which they could use to solve the
problem. No scientific or technological protocol was given. These tasks can be
downloaded free of <charge from the following web site

http://www.cmec.ca/saip/science3/pt/indexe.stm.

The impact across Canada of assessing areas other than scientific
knowledge was significant. One of the impacts was to broaden the scope and
the goal of science education throughout the country. Teachers and
curriculum developers immediately saw the importance of areas that were
known to exist but not very present in the classrooms. More and more
educators came to realize that it was at least as important for Canada to
produce scientifically literate citizens as to teach science to prepare students
for future scientific studies. The change in paradigm is easier to make when
one realizes that teaching for scientific literacy does not preclude preparing

students for future studies in science.

Development of a common science framework
In February 1995, the Council of Ministers of Education, Canada
(CMEC) adopted the Pan-Canadian Protocol for Collaboration on School

Curriculum. Science was chosen as the first area for collaboration.

This collaborative effort led to the creation of the Common Framework
of Science Learning Outcomes K to 12 (CMEC, 1997). The timing for the

creation of this document was excellent since its publication came on the
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heels of the first SAIP Science assessment which had been administered in

1996. It was a time when science education was very prominent in Canada.

The development of the framework involved the expertise of
participating ministries and departments of education, in collaboration with
teachers, students, school administrators, parents, business representatives,

postsecondary educators and other partners in education.

Two provinces, British Columbia and Manitoba, were the respective
English and French co-leaders of the project. Participating provinces and
territories appointed curriculum developers and other science experts to work
on the project. There were about 12 to 14 people in all, including the author

who represented Francophones from the four Atlantic Provinces.

The first step in the development process was to complete an extensive
review of tendencies in science education including science assessments.
Many national and international initiatives influenced the development of the
Common Framework of Science Learning Outcomes K to 12. Some of the
major initiatives that were considered were American (AAAS, 1993; NRC,
1996, NSTA, 1992; NSTA, 1993; and Rutherford & Ahiglen, 1990), Australian
(ACC, 1994), French (Driver, Guesne & Thibergien, 1985), and of course
Canadian (Orpwood & Souque, 1984; Science Council of Canada, 1984).
Journal articles (Bingle & Gaskell, 1994; Eisenhart, Finkel & Marion, 1996;
Hart, 1987; and Jenkins, 1995) and existing provincial and territorial curricula
were also taken into account. Together, these sources revealed certain trends
in science education and, consequently, heavily influenced the framework’s

intent and content.

,54,



It is important to note that the Common Framework of Science Learning
Outcomes K to 12 was designed for curriculum developers throughout
Canada to assist them in developing science curriculum that meets the needs
of their students. Use of the document is done on a voluntary basis and
remains a provincial or territorial decision. Thus, the document can not be
considered as the *“official” pan-Canadian curriculum; no such curriculum

document exists.

An overview of the framework

The Common Framework of Science Learning Outcomes for K to 12
describes a vision and foundation statements for scientific literacy in Canada.
It outlines general and specific learning outcomes, and provides illustrative
examples for some of these outcomes. Learning outcomes are presented by
grade grouping at grades 3, 6, 9, and 12, and also grade by grade. This dual
presentation of the same learning outcomes is meant to facilitate the work of

curriculum developers.

The framework clearly emphasizes that when taken as a whole, the
learning outcomes aim to develop students’ scientific literacy rather than

restricting science education to the learning of scientific knowledge.

Scientific literacy is defined as the evolving combination of the science-
related attitudes, skills and knowledge students need to develop inquiry,
problem-solving and decision-making abilities, to become lifelong learners and

to maintain a sense of wonder about the world around them.
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In light of this definition of scientific literacy, the framework was
developed by acknowledging the important processes of scientific and
technological inquiry, problem-solving and decision-making. These processes
cover the more traditional scientific or technological methods (scientific and
technological inquiry), link strongly with technology (problem-solving) and
emphasize the role of science in real-life situations (decision-making). Science
education in Canada, as proposed in the framework, should place a great deal
of importance on the development of these processes which are critical to

scientific literacy.

In light of this, five premises form the basis of the scientific literacy

framework. These premises are:

1. Scientific literacy is essential for all students, regardless of gender and
cultural background.

2. Scientific literacy is a journey on which all students should be
encouraged to embark, both formally and informally.

3. A scientifically literate individual needs to acquire certain knowledge,
skills and attitudes; to develop inquiry, problem-solving and decision-
making abilities; to become a lifelong learner; and to maintain a sense
of wonder about the world.

4. Science education programs should include the science, technology,
society and the environment (STSE) perspective. They should promote
skills, knowledge and attitudes that will ensure the development of

scientific literacy in all students.
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5. The STSE perspective must be a major driving force in science

education, to make student learning relevant and meaningful.

The framework contains four foundations which delineate the critical

aspects of scientific literacy.

Foundation 1. Science, technology, society and the environment (STSE)

The science, technology, society and the environment or STSE
foundation provides three dimensions for developing science curricula. These

dimensions are:

1. the nature of science and technology;
2. the relationships between science and technology; and,

3. the social and environmental contexts of science and technology.

Foundation 2. Skills

The skills foundation clearly identifies four areas which are deemed

important for scientific literacy. These four areas are:

1. initiating and planning;
2. performing and recording;
3. analysing and interpreting; and,

4. communication and teamwork.

The framework expects that students will apply these skills in a variety
of science, technology, societal and environmental contexts. Through science

inquiry students seek answers to questions through experimentation and
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research. Through problem-solving students seek solutions to science-related
problems by developing and testing prototypes, products and techniques to
meet a given need. Finally, through decision-making students provide
information to assist the decision-making process in real-life situations which

often include environmental issues.

Foundation 3. Knowledge

The framework provides an outline for each of the three major science
disciplines: life science, physical science, and Earth and space science. The
total number of knowledge outcomes is considerably less than those found in
more traditional science curricula. This was a conscious decision intended to
ensure that students gain a deeper understanding of important scientific

knowledge. Depth of understanding is favoured over breadth of coverage.

A strong emphasis is placed on pedagogies which favour presenting
scientific knowledge in appropriate real-life contexts. Similar to what was
previously stated about the importance of teaching skills in STSE contexts, in
order to better develop scientific literacy it is expected that the scientific
knowledge outcomes will also be taught in relevant STSE contexts. This
approach ensures students learn scientific knowledge while developing their
abilities in scientific and technological inquiry, problem-solving and decision-

making, in other words, increase their level of scientific literacy.

It is not an exaggeration to think of the STSE foundation as the “motor”
of science education which justifies the skills and the knowledge that are to be

learned.
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Foundation 4. Attitudes

The attitudes foundation is intended to provide a variety of opportunities
for curriculum developers to include attitude-related learning outcomes and
indicators in their science curricula. In contrast to the other foundations the
attitudes are presented only as general learning outcomes. A number of
indicators relate to 6 attitudinal constructs. The constructs are presented here

along with some of their indicators:

1. Appreciation of science (value the role and contribution of science and

technology in our understanding of phenomena that are directly
observable and those that are not; appreciate that the applications of
science and technology can raise ethical dilemmas; value the
contributions to scientific and technological development made by
women and men from many societies and cultural backgrounds)

2. Interest in science (show a continuing and more informed curiosity and

interest in science and science-related issues; acquire, with interest
and confidence, additional science knowledge and skills, using a
variety of resources and methods, including formal research; consider
further studies and careers in science- and technology-related fields)

3. Science inquiry (confidently evaluate evidence and consider alternative

perspectives, ideas, and explanations; use factual information and
rational explanations when analysing and evaluating; value the

processes for drawing conclusions)
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4. Collaboration (work collaboratively in planning and carrying out
investigations, as well as in generating and evaluating ideas)

5. Stewardship (have a sense of personal and shared responsibility for
maintaining a sustainable environment; project the personal, social,
and environmental consequences of proposed action; want to take
action for maintaining a sustainable environment)

6. Safety (show concern for safety and accept the need for rules and
regulations; be aware of the direct and indirect consequences of their

actions)

It is assumed that the development of these attitudes will support the
responsible acquisition and application of scientific and technological

knowledge to the mutual benefit of students, society and the environment.

Figure 1 illustrates the relationship between the four foundations of
scientific literacy. The inclusion and positioning of the three processes
demonstrate the strong link between the science, technology, society and the
environment, and the skill foundations. The bidirectional arrows between the

four foundations underscore their ever present contribution to scientific literacy.
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Figure 1. Foundation statements for scientific literacy in Canada
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Impact and benefits of the framework

Since the framework is intended for curriculum developers each province
and territory can work from the same document yet still include desired variations
or regional “flavours”. Provincial and territorial curricula can emphasize some
parts more than others and even introduce aspects not found in the framework.
Notwithstanding their final content, provincial curriculum development is now
quicker and less expensive than before the availability of the Common

Framework of Science Learning Outcomes K to 12.

To insure a common interpretation of the outcomes and their intent,
illustrative examples are given throughout the framework. Appropriate
pedagogical approaches were considered during the development of the
illustrative examples. When teaching using modern pedagogical practices based
on current knowledge of the cognitive sciences one can expect higher quality

learning on the part of the students.

Another benefit of the common framework was the creation of more
uniform, and in some cases more rigorous, science curricula across Canada.
The framework is causing a definite shift from teaching science knowledge to
developing students’ scientific literacy. The inclusion of the three important
processes (scientific inquiry, problem-solving and decision-making) which are
present in all provincial and territorial curricula is a testimony to the framework’s

influence.
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Each province and territory now has more or less similar curricular
expectations of their students because of the common scope and sequence of
outcomes for science learning found in the framework. This greatly helps
students who transfer from one province to another. On the one hand they can
expect to have been exposed to roughly the same curriculum as students in their
welcoming province while their teachers can in turn expect incoming students to
have the prerequisites for their courses. Clearly, there is more consistency and
harmonization in the learning outcomes for science across provinces and
territories since the implementation of science curricula written in light of the

framework.

Yet another advantage that resulted from the publication of the Common
Framework of Science Learning Outcomes K to 12 was that publishers and other
resource developers now align their products according to the contents and
philosophy of the document. The availability of more quality resources in English
and in French remains an important advantage for the provinces and territories
that are not large enough to warrant special editions or that don’'t have the

financial means to have resources developed for them.

All of these advantages open the door to greater collaboration in

professional development activities by science teachers across Canada.
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What can be said about the value of the framework?

Given that the framework was intended to help curriculum developers
across Canada one can conclude that it has greatly achieved its goal since all
current curricula reflect its intent and content. The fact that the document was not

imposed but used willingly is a tribute to its perceived worth.

The alignment of high quality resources based on the framework and in
both official languages is also evident. This is another strong indicator that the

framework has had a positive impact.

Yet another interesting observation is the strong alignment between the
Common Framework of Science Learning Outcomes K to 12, the OECD’s
Program for International Student Assessment (PISA) science frameworks as
well as the TIMSS science frameworks. Of course this does not suggest that
PISA and TIMSS have used the curriculum framework to develop their
assessment frameworks but it is interesting to note the foresight of the curriculum

framework on an international scale.

Unfortunately one can not directly evaluate the impact on the framework
on student performance. How Canada would have performed on the Science
component of PISA in absence of the framework and its benefits may never be
known. It is also interesting to note that in the last 10 years the performance of
Canadian students in Science seems to be decreasing. Results from PISA 2006
whose major assessment domain is Science will provide important information

which will undoubtedly influence the future of Canadian science education.
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Looking ahead
Published in 1997, the Common Framework of Science Learning
Outcomes K to 12 is almost 10 years old. To date no discussions have been held

about the possibility of creating a second version.

As new curriculum based on the current edition of the framework
continues to be developed important changes in the pan-Canadian assessment
program are currently taking place. The School Achievement Indicators Program
(SAIP) ceased to exist in 2004. SAIP will be replaced in 2007 by a new Pan-
Canadian Assessment Program or PCAP. It has already been determined that
PCAP will reflect the PISA model in that it too will assess reading, mathematics

and science and use the one major domain with the two minor domains approach.

Given the strong similarities in science curricula across Canada one can
expect PCAP to focus on the four foundations and the three processes of
scientific literacy as described in the Common Framework of Science Learning
Outcomes K to 12. However, a lot of work remains to be done on the science
component of this new assessment and to date these questions remain

unanswered.

Regardless of its yet unknown approach and content we can expect PCAP
to reveal important information about the level of scientific literacy of Canadian

students.

Conclusion
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Canadians are aware of the increasing global interdependence and the
need for a sustainable environment, economy and society. Rapid technological
innovations and a growing knowledge base will continue to affect everyone’s life.
Advancements in science and technology play an increasingly significant role in
daily life. Thus, it is crucial that Canadian science education contribute strongly in
building a strong future for its students by ensuring a high level of scientific

literacy.

Throughout the last decade, the Common Framework of Science Learning
Outcomes K to 12 has played an important role in giving direction to science
curriculum development and science education in Canada. Based on a
combination of science, technology, society and the environment outcomes along
with skills, knowledge, and attitude outcomes, curricula intended to develop
students’ scientific literacy have been published. The framework is still being

used today to inform science curriculum development across Canada.

We can only hope the new pan-Canadian assessment program together
with other large-scale assessments of scientific literacy such as PISA will help

describe the development of Canadian students’ scientific literacy.
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NOBEREZER LTS,

& ZAT, AIEE BRI FE N L T S ERNDO R TR NG HEOESEFBERURE D, /-
e E L RFEDOEEREOEEHE AL ELEOEGRICHIET 5, Wb Diito—BED&H
DRIREE OBAOLEMERER S Q0D P, KETIE, HifF (Technology) #&E 23/ - 1 - &
KEPEZF51F % [Technology for all] @V 77 —FRIZE EE D, [Technology for excellent] &
72O T (Engineering) ZE & £l (Technology) 05 Okt & — B HE O FEEMED IR S
NTW5, BEEETIE, THEHSZBREORSEN 18 RO EFEAFET A L~YLRDAS
~LERETERIZ IV T [Design and Technology | BHH Z8R L, Wb D)% « HEEHE & E%H
B OO ER LS TN D,
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AFTIE, AIEEZ/ - 1 - BREORFHEC-HLTERL W EAEEE S 7T
REOFET A vF > Ko [Design and Technology | ZEHZDWT, BIeREIE & D X 9 IRHEHIC
B L TWDENMRIETHZ L2 HINET D,

2. 1999 £Ehfy TDesign and technologyl @ TELERZE] DFEEESE
2.1 MEEOMERUVHEERN

A 277 K IDesign and technology (VL F DYFL| OHEBEREELAET, FH T 0/ T A

(programmes of study) & ZIEEHAE (attainment targets) 2> HEER SN CWND, 2D H 5, EEHFE

[ZOWTHD &, FENEICBET 28BIIRE SN TWRVD, 8 LV KT, HERFERRE
UEDINEZ B Z DEIPHOEY $4 (Exceptional performance) DEF 9 LU b YHEL CH L)
DARFN IR SN TS (EEE [Design and technology] DOEEHE (attainment targets) |
M), BREEREL, LSADRHRDICOIVTHARNG P LEEAFER L T D, L Lenb,
BREEHEN SO L ITRFILEZ N TND DN, AEROMFIZT TIIAHRChH 7=, DA
%, EIZ3AHD,

121%, &LV T D LEOEN RS> TNWDHHRTHDH, LU 11T 6 3CFE, L2
(X5 3CFE, UL BT 6E, L4 7 ETHY, YLD N R > TN D, 5
LUV OB R 5B ML, BRORY, BEGRAE TR S TO R T, 207280
HH A0 ARRE AT 5 2 EARBRCh 7,

200F, FLYUIET 2FEBELEPN RSN TORVWATH D, 1 ODDORH T~/ X
2T, & KS OHEEEITIR /A>T D, B2, &FL-VLOXEHNLEL THEY, &LVl
SIHARSN TV ERET D, SHIT, T 1 | O3CEE, 1FHS(1)a, (2)b, (3)c,
(4)d, (5)e), "L L2) OXEL 1FEHND [(1)a, (2)b, (3)c, (4)d, (5)e) DHHA
B DR STV LGS, L1 O 1FEROXEN(1)al L L2 1 FAOXET(T)
al DEIRLTWAD, £, L-UL1D2FADIEE 1(2)b) L2 2FKHADLE [(2)
bl BEHRL TRV, ML HORMEMEZTIND Z ENTE D, EKL, RfEZ T X9 725

RSN TE 6T, HERLORMEMENFEE I TR T,

300%, FEREOMREREUC OV T TH D, ZHEREOMMREREIZOWTIE, HERE
FEHED SCECBHE S E O SERIFEIZ T TIIAR Ch o7, £2°C, F&I3, BT L 58
B X A, SCERIIZE A T CE 7o, L Lann s, BIERLE 56 THH &2 50 b
SLAYUET D Z IR ChH o7,

Z T, AEITIE, —KERIOMCBHIFA O Z TR Ch o 72 99 i Dt B 2
Bl e Z 31T 2 B2 BAE OSBRI DN T, S LIVEZ W SR SHTIC L 0 S b
S EATY, BARDEZFIAEL LT Uk F1 - @—EH U7 HEINSE e ORI
B2 aSsZ L2 HNET S,
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2.2 WHAEFE

ABFEE, BREHRE 56 HHZ S - R bEN D720, BEACIVEEOFEE W, it
Y 7 M, Black-Box DFHE 7 1 775 A (Excel VBA) % 7= (URL http://aoki2.si.gunma-u.ac.jp/) .
BEACIVIEIE, RO BLIMECERE 2 8% b L ICARIRICERES 5 2, ZRTTRE FICinE
SIFHFE BK, 1974 5 kS, 1979 ; )11 - Y, 1983 ; HT - B, 1984 ; &R, 1985 ; A -
FikE, 1988 ; PSS, 1988 3 KT, 1989) 9 Tho, HlzlE, 5 OOXMBRHEBEEZHEL, x5
W% il 2720 0fEiEE 6 THERY LiF5 (#£3),

%®3 B5ODXRIEE & 6 DDIFEL DLEE: JIR)

iz

A B C D E F

PO

1 O X X X X X
2 O O X X X X
3 X O O X X X
4 X X X X X X
5 X O X O O O

#3 LV, MBMFELOFLEZL T 5, RROBELER, BEOGR (O, O) £/
T (X, X) E—FHLTWBNEIDTHWTT S (B8 - 4, 1988 ;p.278) 'V, HilxiE, 4
HE 1 & 22 L7256, flER—RLZHEBRII5 > (FE81EA,C D, E F) Thb, xt5fM%
i U, L —HT DL NIEEmVELIEEZ R L, —ET 2500V A N E SR RS
Hzohd, ZOXI7FEICEY, £R3IDORNBMELKT DL, 45155,

x4 NREOELE BIT)

atg 5 1 2 3 4 5
1 0 5 3 5 1
2 5 0 4 4 2
3 3 4 0 4 2
4 5 4 4 0 2
5 1 2 2 2 0

RATRTT—Z EHOTHON AT, bz 2 Roco¥eaE%r VW CTHUARKI 26§ <. [RoHT
DAL, BT D bORIEITEL IS, BT OFRHIEEL THE Sh o B Ao,
> T, BEALIVEA HIVIUZE, 56 THH 2L BB L, 155NN 5 %O D5
BEEAUL IR, DD DEENL~UET 5 2 ENTED &0 I B Z 3% E LT,
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B2 R IATHWERIE, EEZEGTRE 6 N TITo 7, 1THWERICEID -T2 6 413, EH O,
EHROIREHE, e G L), Efiikbdt 2 A, EaRsURIcErE
(BUBAEER 15 4F) ThoTo, O, 2B R5FEREZEK LT, REEREOERRT
Edexcel sB/R2MEK T2 a2 —AT—2 W @ 6 SOREERNME (£5) ¥ 2ITH L GEBRROH

FER O =AU —7 OFFEREOFEME, 4 HSMH),

%5 Edexcel SHERB® GCSE HERDITEELH#E
1. MEMEORMESR - HHRIE

2. TATTOREM - F=v 7 « i - I

3. XERLV T 7 4 v/ ik (ICTRCAD 251e) (LD 7 A7 70—k - B - £7 /1
b - =i

4. VAT AOHIOBEE, PEEAS OB A2 B RE L B ER R OHIE - 15

5. EESEERE, T av AOBEMNOLEITER - BRIR, CAM DY) 2aTE

6. PEREMEDWE AR 25 R & ONTHE, (EERORER

(88 : Edexcel, GCSE in Design & Technology 3970- 3974 (Short Course), London, 2001 ZEIZEENEHIE

MLt

Edexcel BRI OFEEFLMEZFLERE & U CTEIR LBHIE, AN E B LIz fthoiRER)

(AQA, OCR) DFEEHUEL Y %, Edexcel sBRROREERMENFHMICEH SN TNV BTH
%o PFEFRMICHEEREZMWDER, FEEREITNT 28R HARD 272 U, HaloRkeE REE
& L COEEMEIEL 72 %, Edexcel BRI OFEEIREDLG S, FHEREDRBLRD I LR S
ATz, Edexcel 3R R OFEERAEL IV IUE, FEEE R OFEEREI T 2 58k R & ZefHiE
TGRSR L, HEOREL LUEATEEE6 4T

Bz A HEOALEL & Edexcel FRm OREEHMEA LR L, EEANIC B G- Bhd 5358130 1 1,
TSN E T0) OfEEZ G2 Tt L, Bz, BREEEO 1 ZRE L HHEFE, 74
T T HEANET D L, /e A ORHSAE R L T D | I H &, Edexcel iRBRR OFEEILMEN 2.
TATT DR F =7 - g SR 2T 5, EEEL, 7477 2842 L3k
Fi B ORHS A2 T#HR L T D) L0 ) X7 p—~< A1, Edexcel BRRID (2. 74T T O
JBBA « F v - A - EIE) FEEREN BT EE LD TR L T\ LB 2 bt 1
ST, ZOEEIT T1) 2527, [FRZ, FZE%, Edexcel BRAROREIME 15, HEHRLE
&, 70 AOEAD DL ATTE R BN, CAM OiEd)7eiEH | &l 5, Z 084, Edexcel
AR [5. EREIEE, 7'ubt AORPH)NOLZRIER] B, CAM O#EIRIEM] 23
HIE T 7+ —~ A, FHGEEREEOIENICET 2 HETHY, 1FEROEED RT 7
F =V ALEHEREE L TWRWEIRIR L7, £2°C, T01 2527, Bat&icdi>Tl1) 10
DI, B HEAERERD A oNHEIL, Wk L CHIBT L7z,
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23 & B

HEACIVIEORER A X 1 ITR T, -
Rl

n 2
U

54
L
& 15,21, 28,
30, 37, 4
48, 50

ES

35
94,509,10,13,16
@ 2229, 36 43, 55 Rt 1

071 02
i

6,11, 17, 24, 31,
32, 38, 39, 46, 51

_02 -+
[ TE )]

) 2
U.J

H1 HECVEICL>THESNEERE 56 1HE) OBHR

B 1B 2K ORE A 5 &, R4 855,

W1, B1EREICER L TCWAEITN 2oH5 L0 ) ZETHhD, 1o0F, (15) (21)
(28) 72 B8IHEHTH -, &9 —20EMIE, (4) (5) (9) REINEHHTHST, HF1H
FR EICALE SN B L, 2 ENHEIRE N & ZAITALE LTV D SR LTz,

B 200%, FRMIICEFT L TESNTWAEIN 2 2H5 2L Thd, 2281, (19)
(62) (63) HE L, (1) (7) (12) eLFDHEETHD, ZHHOHEAE, TEIL TE ST
WL EE XD,

H 3%, 2ot RICER L TE SN @R dH 5, 20EHLIE, (3) (8) (14) 7oL
DEATHD, ZhHOHEEE, (1) (7) (12) Z2EOHEEB L AT E ZAITALE ST
Do LML, (1) (7) (12) 7o ELOHEEL, #3GRIAESNTND Z D, HF 2 RBUAL
EIz (3) (8) (14) LA LIXKHIT 2 Z &A%Y &R L7,

FAL, BAGRICNE S HA R L AN & ZAINE L TS Z & Th D, AT
Zeid, (6) (11) (17) ZREOHANER LIETe, (66) OMHHE L OMITHITMEN H 5 L fiFR
L7z,

VL EDFEAEY 75, 1IALE ST 56 THEIE, 2RI T4 SO 7 NV —73 RSz
LIRIR LTz, 1 RRE2POIfE Sz (2) (16) 45) 72 23mHEIE, [ (2) FEEL,
TATT HREEE A~ AND O OFEZ R LTS [ (16) MPEIOTLER Y LU, RN
T, &HFREEMIGERECEEZHEH LT D) T 45) RIS U CRYWERE2 5
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% EFET, design FERAE W THEYEREOETIE AR LTS 7oL, FHEECR RSB
TLHAEN RSN TV, £2C, FHEERE & S UEB A £ LT TRGRRLEINTY ) L
£ Lz,

BARRAE FINAESZEEE, (6) (17) @6) &L, 11 HATH-7, ZTHHOIHAEH
ICRBNDRT F—~v AL, BOOE 7oA EEYIRY, UGk - EFT52LThoT,
ARECRET m e A2 L, X 72 WO LEED R SILTW e, o T, THRREm: ] )
Lt Lz,

FfRTICAE S N7 0—71%, (1) (18) (23) 2L, 12HATH-7=, [ (1) 74T T
ZRNET D) EWole LR - AlET 174, [ (20) (EAREOMER (2T 2 BiE MRS T
We, ZHOTEENE, REOBIEEAH OB 2 R D HARBE R O, 2 — Y — BRSO
AEMZEVIADRFHERE THL L L DX, TIT, TAT T2 - ST HDIEE 2L
T AR - BRGHE)) smA LT

ot I O~ A F2HGMITEEIL ThE S AZHAE, (3) (8) 27) (41) 7»& 10 A TH
of, FHEB, HFESEHOAT 4 THIEHTAONE ThHoTe, 74T 7 O GoHAREDIE
A%, B OIPRSHERE O ATEENC SN T, [ (3) BESHEEZIEH LT, IHB L2WWNE LR
RTINS LV BRESNI-RBUEEC, [ (1) ka2 AT 4 7| ZI5H LT8R e KBS E)
RENEEN TN, AT, ZhOHOEEE [ - 3 Lk L

24 £ =

(1) 4 D2DFAIZE T BFEEREROIEM R URET

it L7 4 DOF S DOFRKAL AT 2720, BEREO LUV 1 M HEKIZAIT T, &%)
DOHBMZIWOR R T2, MIOIZ, THE - 3REHE7)) ICBT oL R (R6),

6 L, BUEEREOMENE, TA T T EEZDLES, KN L-ULTIE, BB ORHECH
COFKRESEZIZT D ZLMPROLN TN, @OV D L, 2a—F—DREEZBET
HEIT, MEE - ARy b RERE, RRARIEWERETER LR DT AT 7 280 iA
T3 7 f =< U ADRD LT, 6T, M - 5&EHF) 1L, TERO%ED T2+ 0Bk
L, EHEREZERLENOBEOTAT T #BRTHIThoEED 2T,

WIZ, [3RBL - FFT)) (BT 2R ERELZR TITRT, R7T LD, KO L-VLOBRETIE,
BFERAT v FEEN LT, BROT AT 7OMEERET 2 Z L03ROLNTN T, @b
NI D b, TAT T RRET D710 TR, BARNREROEREER £ TR 2 ENRE L S
Teo DED, MLVYUIRDHITE, HER EN D ORELZIMICA A —2 LT RITULR B2
WV LL T UL 7A T T HIRET DRI, B2 AT 4 T 2IEH LT, BIROHRE, AE T
BEFETDHZENTED] TREINTWDHEIIZ, arvba—F0 77 0 v 7l ED A
TATEEAL, 3D CHREUTILIAFAERDLNTND EFZ D,
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x6 [HE1E - ZEtEh) (CBET BEEERESE (Department for Education and Employment and Qual ifications and
Curriculum Authority, 1999)

LA B - EEED
1 (1) ZBEL, TATTE2AET S L300, FnilfhoRBETRRL T\ 5,
) (7) MBS 2 > T- VEERBR 2 IR T A T 7 2AI L, I Lic b BV O HE
T 5,
(12) 7TA T 7 ZAIH L, BHO7=5H0 design BAE# A TR L uEia bian 2 &
’ BRI B,

(18) ZHOTEROFNLEEEERIR L, TAT T E2AMTD Z LN TE 5,
(19) ==V —DOBLEEBE L, RAIFHEENLTHI LN TE D,
4 20) TAT T E#KDIANTOBREREZRLEND, HEERCT IV EM-T- Ay v F, T
NEE> TREEGET D2 ENTE D,
(23) BUWESHS FFRICHERES 5 2 L ABE S LAk, FoBV A designiZERE - ik LT\ 5,

(34) =W =L T AT T 2R LMD, TTARLT v ¥ 21ED, designa B - 3¢,

77777777777777777 BT 5 - LATE B,

7 W0) T4 FT EFRE S0, HHERAIES , OS2 e TE 5,
""""" o D BNTRSEWRET AT ERIESE, TATT RS EH DO LB
____________________________ WATAoENCES.
HE R ORI

RYEONEZE  (52) design DEBITEISLOHREZIR UL, BELLO=—ZZ{ET 52 LA TED,
Z5®MHEDOEY  (63) FEEETBIL, (R HET DHFRERZIEH L TBIEL T\,
AN

&7 X\ -HBAS2H) 2B SEEEEE Department for Education and Employment and Qualifications and
Curriculum Authority, 1999)

LA I - SEAFE N
1 (3) TESHEEERZIEH LT, EHLZWVAEEZBRTND,
2 (8) BRT=bOdesignEa ik 57-Dl2, TTNRFE, HiEaisfd 5,

(14) FhbnZL &L, BODOTATTEHONNCTHZ ENTE D, 72, designfEs BAMIC
BT A0, HESCT VOO NT- Ay v T, BT NVEERHTHZ ENTE S,

(25) ERx RIEMOEHIATEM LT, TA 77 &E T2 enTE 2,
5 (26) FhavhEs, BT V7 &BBLT, TATTERALNITHILNTED,
QT TATT &R - ARET DB, BERS ORI DR AR5 Z LA TE D,

(33) #kAa RIEROBEIHIEHL, TAT 7 EMHE TN TE5, £, BRI OKREmCR
ROPREE RS Z LINTE D,

(AL TATTEAGETDANS, HaxRAT 4 THRIEA LT, TR0, AFETRAHETD 2
7 ENTED,
(42) 2=V —DRIp D BNEZFRHR L, BT adesignz 0B S D Z L3 TE 5,

(49) designEDERZHER L, AT bOTATTNED X 5 RERITGE U TWANEHIAT S Z
8 EMNTED, ¥77, FOREBEAFRBERDL-DOITNL, EDOL DB EITo1-6 Xk
FHTHZENTED,

fe T, TREIEREIN T (261 DRbE L~ (£8),
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#x8 [AEMsISNIZA) IZBEd BEEEE# (Department for Education and Employment and Qual ifications
and Curriculum Authority, 1999)

LAJL HRENSEEMIEA
(2) FEEL, TAT 7 2EERE~Y AND 72O EZR LTV D,
1 (4) BUERNESL, EAREBEEZEHLTCHNDO0EHAL QN D,

(5) MEIIKLT, EESMEIZTEHN L T2,

(9) Hb1E, HWUIZRNERCEGE, MBOBIPERM 23 Le s, Thbalsl s

NTED,
2 (10) ka7 H1ET, BEEZHE 72D, MEROHMOMANT TS, BEEITo>2 8
NTED,
T 13) AR T A OBE R A RS - LT S,
(15) TEETFNEZRIL > TE X, WOIMEECIERE, MEL &L, BAE®REZLENT
3 x5,
(16) MEIOFIE Y LU, NI 0IT, & HFEE R E AL E 235
__________________________________ SEWCES.
1) L BT OEMREI I IEE LN S, & AR LR TR~ OMERCEL 2 Ve
4 VEREZRATR D0

(22) 8 ESERG A HACRAT, (T2 - LRTE D,
(28) BRI RFEIZ @ U T, (EEE4T, WY AERaEEETs,
5 (29) B HFUETREC, HEEPPEl, 58, i, MTA2EE T 5,

(30) HADIEEEZMERL, EATRIUIE L TT 7 u—F 2EIET %,

(35) fAREZBIE - IEH L C, 1EEHMAENTHZ LN TED,
6 (36) EHESOMEL, JEE, i, MLORHMAESE Lo’ O ER X 3,
(B7) BOOVEEEMERL, TR T VY a—F%BIET 5,

(43) 1EHEI LB 2 T L7FHE 2 RR T 2 2 &V TE D,
(44) JEESOMPE, SEE, fih, ITORHEE T3 EB L bR D 5 Z &

7 TE D,
(45) RPUZIS U TRYE Bz 2 L T, designtgzsz vy CHRUE IR 2 H#H
__________________________________ B
(48) FHHEIRHZ, APEIOWEIRZRFHEOME 22, T DMERCEIE 2 IRET 5 2
LBRTE D,
8

(50) INLZIERED D, MANATAD & DIT, £, BEIE, kL, ke Ef
(ZTEHTE 2 K5 7R 21T 2 %0

§§§§g§§§f§ (50) BHIROA ST B B 3 TR L, (5 = LR C 2,
ot (55) JHEEAERE, BIEh, B ERETER LI 5 = L A5G X 5,

GRS L) i, TEHEE) & T8UE] D2 2D 7 p—~v  AnRFdbE i
LR U7z, TRHEME) TIE, LouLl 1(2) FEEL, 7477 23888~ And7-o
DFHEZRLTNS ] LWV 723l D, Loyl 6 1(35) HRrEEZRIE IEH) <, L1 7 [(43)
VERIC LB 2P U725 HE ) & W o 7o it~ & 38R Lz,
ME] CliE, Ll 1(5) MEITRUT, EESOMEZIERH ] 32 B0 NEND,

Lok 4 1(21) AL R OBOREmEICIER) 7528, LouL8 [(48) MEOMERRIZRRHE
OB RIS, FATOMERCHEIEZRET D) 2 ETHROLN TV, RAMIRIELIN T2
N ORT =< A%ELT, 2fRERETZEDOTEDEEAF /L, RIS UzEREO
TEH - BEAZADREIAT LR TE 5,
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RIS, TEARHET ) (SR DRFEEEZ R (R9).

+*9 THAEMEE S 12T BEEEE% (Department for Education and Employment and Qualifications and
Curriculum Authority, 1999)

LA HEitEHmz A
1 (6) TEESMTABERORAZOWT, (PRIELTHEICEELE 9,
) (11) Rl BT, BODRERYMATHLEREZ oL, bo B D
L FEBEERLCCS.
(17) designZZRRUET o 2RI L, BUEROUGERDI RN E ZROD, &89 52
3 )
LINTE S,
4 (24) EFITHREL TV R0, EREZHERTHZ LN TE D,
(31) design ZEOREREMSC, BEIOK D IATERE2 Y, RUWESLORER - 325 2
5 LINTE B,

) TEEERAT L, BT BORIER AT S 2 e TS S,
(38) WNIHIRE S EHEIRETEA L5 RV ONETHET 5 Z RN TE 5, £,
6 BRIERERZFEIZ, designing CEUERILA NS D Z LN TE D,
e 39) RYEROWERRDLE RN L, SEREMERT A LN TE D,

(46) TELDED X 5 ITHEREZE BT L T D03 & TS 2 7o O O bl 7 Bk 4 3R

7 THIENTED, £, BELZBOFMEZEE LN D, WEE{TH>Z L

TS
(51) BUESLZFHET 2 72O ORI MIRRNE 2 95, £/, BYERASHIITE

8 U Cdesign S 41, BWHIZRERIZIEH LTV D WD EEEHLNTTHZ ENT

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, €D
BIREE DR KIEHED [ e LN e 1 e L ] <
N A B 2 2 RS DL (56) Eﬁiﬁé D, T TH Y, designZDERE 0Tl L8 EL 28U ET 2 $7)

UE/AD

(BRI OERN L~V T, B TE RS s H M 2RE Ch -7, &
WL 5 &, BUYRRTOIR Y IR Y FHlCSEE T IEDORS - BEIEE TRO LTV, 3772
bbb, BYEKTHICH CAHET 21EENE, EHEEFETH Y, F7 mEZONERIRY KD FHibIE
JEMBEE L UTAEDT bivd, [HfaHnT-/) oBESA2®@ LT, Bl &Lz, 3o
A GRS 2 IREEAF VLG T LN TEDLEE R D,

2.5 v 1
AREOFMIIL, UTOXIICERNIND,
(1) A > 277> K [Design and technology] @ [Z|EEHIE| CTHEHMAINDFIIOMMKEREZ,
BVIVEOTFEIZ L0 o8 L7oRs R, AR - BGHF) TREL - iS00 TR )
HAARRISIN T2 @ 4 SOFARED i Sz,
(2) ADITHPASNIAF R 2B %2, [FHEREE] OL-YUIAIL THNBEEA~ WO
RIFRER, BFNTEL T =<V ADY— U ADRR SN,
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3. AT A IZ Y FRIERMABEREEEDEE
3.1 AEDFRE

1996 (AL 8) D HREEFHRD DHE—IKEH VLI, BRI OFEME - Hih 25T Bt ORL
DIEY FIZRFT DB EE > TWVD, —77, 1990 SIS D EFRI 2 G o BhhIc B
EENTDHE, 2OOREMNERSN TS, 5113, BEEE & HdhEE o2+ 5 H -
HUs OB Y TH Y, 2 1%, WIEHE R EHE B A~OEBHE & L COEINHE -
EEROBEA Y T D, MAETEITA VT RY, U EOFICEET HE - Hilko 1 5TH
%o FEio, BEATEEY, FHIEEIORX ) EHERICET 2 HE RIS R bREARED 15 TH
0, &0 1980 FEH B ENORFHANAE R BT DA 2EANE R TI, £ < DT
ZeEA LTS D),

= ZCREITCHE, EAEEEILT ANV T 2 OB EEMEERREL D TRl FEERORE
EEEBI O A8 LT, B HEIREE R ORI A R LoD, HIREE & FHEEE o
BRI TR 2155 Z & il & T %,

3.2 TAILZ Y FAEREEEDEBR
3.2.1  AeT7 AT v ROFRHIE
T ANT 2 ROFEHIE D (N CIEPETEEBICRESND) 1L, KOBY THD,
BEFRIZECE - ShHERE  (nursery school @ 2~4 75%)
WIEHE /I (primary school : 4~11 i)
HEHE - PSSR (secondary school : 11~18 7%)
09 bEGHEIMIL, A~16 7% TH Y, B L LT, 4 DD F— 27— (Key Stage)
F 7245 KSL 1 4~8 7% (L~ 1~3), KS2:8~11 (L~ 2~5), KS3:11~14% (L~UL
3~6), KS4:14~16 7% (L~L4~8) THERL 'Y Sh, FHRNCEIE L~V A8 5 0 Tl37z<,
TEAZE A D THIRICRE STV D (K2 2H),

KS 1

Level

2 LAV EEERFEDORR
(KT Northern Ireland Curriculum Council: The Northern Ireland Curriculum A Guide
for Teachers, Stranmillis, Belfast: Author, 1990, p.5
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3.2.2 ) - PR OBERIERIE

T ANT > RIS, AR 2 BEBROEEL LTHya - D) 2759 BNMF
TEL, ZRMERR S HE STV D, DT> g LB U %27 23, 228 7 1 77 2 (Program
of Study) & B HAE (Attainment Target) 2>OAERK S D, FE T 07T AE, SFMERE T2 T
DOREAEIIRBE SN D R EFF - B - AN EHEL WD Y, —HOEFEEEY, FhnEk
BEDARITIN D, FHRCARITHIR SN DIEHEN /e T 4 —~ VAP ZER LT DTH D Y,

T AT REEUCEE (1989 4EHIE, 1993 4EK TN 1996 4Eeka]) 12\ T, b7 A vT
YReFvatn e mVFaT A UF, Frat e B X2 T A) 1L, 4AEND 16 mEONE
FEEBRFES D REHE AR L HENBEHE L TN D, BUTOFT v a Tt - B F 2T LT
1%, 58 (English) , %05 (Mathematics) , £+ - 5247 (Science and Technology) , 25z - #1:4% (Environment
and Society), AlfE - #H (Creative and Expressive), 7 /LaE (Irish) 0 6 DOEGE A3 E L
TW5 2, PIEHEBREDOF A 10 (TR LT,

FEBEREIE, BB L <ITHE—OEENEESIG L, REAFORANLE LT
BEMFREOWERER CTH Y, IHROBRNEE -2 75T 72 O Z RO TN D LIRS D 2,
FKI0IR LI L DIT, 2o RS 1, REORBREH A o725 L 212, 6 DO
2Ky &L, FAVENOTEIRIC, BEOEFE - IGES L, £ IR 57 E1EE 28 L TR
AT EBORZELES T L) L) bOTHY, FEHEMAKREAD, REWIE [EE
REWTH 22 B E R e (/1 &« B ) 2T A : cross curriculum) | TH 5 LRBiksn g 2,

®10 PFEHE (F—XT—V1XRU2) BEOFEEE

ST B B E W
® @ K
COE

Bl Hfli B - Bl
BRET - fHy S, HuER
BIE - 8L =iy e TYHA v, BE KF
El sl T AR (T A NVEETIREN T S TN D FRODA)
(KT Northern Ireland Council for the Curriculum, Examinations and Assessment: Northern Ireland Curriculum, URL
http:/Avww.ccea.org.uk/curriculum.htm, 2002 ZEHERLT-.

FreFva T B Fa T AL, FEERICNAT, FREEE L 4 SOHE) (HERIT .
cross curricula) 7—= (theme) ZHE L TW\5, WIEHEEEOHENT—~1%, 1) HAFED
72 D#E (Education for Mutual Understanding) , 2) SC{EiiE (Cultural Heritage) , 3) fitEE2E (Health
Education), 4) {5 ##%ff (Information Technology) T# v, FFEEEKICKNT, TNEhOT—
~ & O A B L2 EEE R S D, Fin, SEEWT —~ LR G Lo
B, HFHEFOEE T 0T T MREIDER ST D, B (1996) bIFfHT 2 L 512 ®, b
TANT o RTIE, SHAVRERRER T <, TR A AR O E L, a0
T EEERER L ULEST T D SRR H 5,

—75, WEHEBEMICRIT DR & Rk & ORNGBIGR P 2K 11 IR U, TEEE B
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DHERFEL, THE OVlAN DR S, FEHEE B4 10 BRI LY Lo TW D,
Flo, Fratn e DY X2 T AL, PEHEREORENT —~ L LT, DIHABREDTZDD
#E (Education for Mutual Understanding), 2) 3({Li#pE (Cultural Heritage), 3)EEEZE (Health
Education), 4) &4 (Information Technology), 5)#%# =% (Economic Awareness), 6) % U
7B (Careers Education) ZHIE L CTW\5 %, 7235, ZHEMMROHIIEEIZI T 28BN T —~
DI BN, WIFEE LR TH D,

z11 hEHE F—XT—U 3RV 4) BEOHF
FEEE B H

P i) wGE
% E - Qi &
Bl - HJdie B, Bl e 7Y o
BRbE -ty SR, M, SEESHHME (Business Studies), FEL, #RH,
Bas CLED S B 1 ERNE Y 2 —/ LR 28R
BWE - KB =l - Ty, BE KE
AR E & 7T Rk, RAVER, A X VTR, AL UEE, T A ViR
(5 7) Northern Ireland Council for the Curriculum, Examinations and Assessment: Northern Ireland Curriculum, URL
htp://www.ccea.org.uk/nicurriculum.htm ZB4ERL L 1=,

DI, AEFERE RO LT, HRVAREE L CREAEICES S E [FE0)
TR HESNERESNTWS, Zo%hiE, [F— - 2%/ (Key Skills) | & FEE
M, lala=r—var), BoOIM], WEREI, EEOmE), TBoo5EE 7 x
—~ U ADM L, THREER] O 6 FEENBE ST D 2, 1988 FFEERD T~ a Tt U ¥
2T N, HROESERE L TR ST, UL, 1995 ERLIED T aF b - Y $=
LTI, #HE, HFE, ANEICBWTHSOTFE LT 4 —v U A% A LS/ DHT2HD [F— -
AFX)V] D, HEHEETIRE SN D RETH D EHEIIL TN D,

3.3 LTAILT T FORERMEE
3.3.1 TRl R

TRIERG ) 8T 0 7T LAOMRAER 12 1R Uiz, FE7 077 503, TR - Hiliosse
LHUE] RO TR - HAlroFiak & B 2O S, F—AT7—U 1 KO 2 (ITH0E U7 MRk
Tdolz, SHRBIRIZONTAHD &, TR - BAROLRIE L YR 13, B - B B 5 Jnadk -
B AT 72758 (DENI, 1996a : p. 4)® LALESIT O TEY, TR - il 74
FEIR D [FE IR (b SRR - B - AF AL EZEORL TWA LD EEZ NS,

—77, RO S BYR 11E, B TR B~ a2 ) o 3 Sl bk S,
FET_REBEIZ TN ZHEL T, Ziud, AEC K> TER SN REHENA L
MLEST bND, LT, TR - Pl OTRIE & TUE) RO TRV - Bt R & BR) ORERGHIR
EXENDLDRFIEEFIL, Hx OREZZ TN,
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& 12 TRIEFR) FEREOFETOT S LOEK

IS REE —27—0 1) 511 BERE (27—

;jgﬁf,fm* HEE), ETLUES), WREFEG)  EEE), ETEE0), MR )
RN IORE P 710 O - B E)

BRI - R - () - BE() WOEE + B (4) - A (6) - B (3)

BEEE MBSO R ) e m A R— () - R WSO A ) TR () - B
3) - £G) - LG @ - £©) LG

XOVAIE 203 - B - AXLOERETT,

(HiFF) Department of Education Northern Ireland: Program of Study, Science and Technology at Key Stage 1, Belfast: Author, 1996a & U
Department of Education Northern Ireland: Program of Study, Science and Technology at Key Stage 2, Belfast: Author, 1996b % Ft&
ALtz

(D Bk - BdtroPRIE & B

F—RT =V 1 TR SR ORIE L T UE) OWkZz, £ 131TRLE, TRHE) X, 7477,
i RO TA L BIERR O T7i5, VRMOREE « FHEZOWT, ZERAZ BRI TRBAEWIZEE LA
IR ED, FEHE - RERARFEIRENC SIS DR LALE ST b T, BN AICHE
H3 2L, REDORE - #RL TR, WEr - EBROTYA o, #kE - FHODuE, JEST ok
e L TR - 5k - SYRSBIORA « SHENCRET 2 21 DS TV,

(AT LR 18, FERBEE T KHBIL TV DRIGORMITOWTHIA - PRIELTZY, H
3D I oT 2 L AR L2V 972 F2ERAY - (KRR BIEENC S I o L BUE ST
Too WEEZD L, FER - BIEOFE, MEINTL, THE - B OmEuaRH, fRomek s T,
BYHEBIOZK T2, [RABR - 528k - BURRB) O F2e - ZATICBI9 2 A%/ oM ST,

K13 F—RT—T1 THZF - KTOERFE L SME] OEBGEE

% M| EiTLEE fZFR (Interpreting) & 5F4fi (evaluating)

- BRI B AR - BRI J e - AR (R DFER
* Al LAERBIODSE L3I (T) * MPBINL & PRl oD 38 (T) - R (R DRFHBOIER
- HH & 2 OREROMES - AR - B E AR ER B E LTl R (R DRV
< TELVGRER - SRS - BIESRER DR L T s PRRE L S HTREROHE
« AL « TP ATREZRRTEDR « BEATEOTRIE L FEE(T) - MRS & R EDOHRR(T)
* TEL)eSRH &R ER (T) » FHA L8k,

- SRbf & TROEH(T)

< EH R & 288 FIHERD

ALk

1) HBEITAIL, 8~11 % (KS2) EXBEIZ BT A

2) (M, HEiIBhET 5NEERT

(H57R) Department of Education Northern Ireland: Program of Study, Science and Technology at Key Stage 1, Belfast: Author, 1996a ZFEA&RL
L=,

[N E BRI 1L, FERZHE - #RL, TROEMIRLIZY, SUWEHZIHMELZV 5 A%

IV EARIE TS A PR 2 2N - BRI S ENC ST A L ER SN TV, HES
NWIEWNBEHD &, FEROIR - BE, BROFARUL, FHROBE, EROFHE, EEROMERL
LR L, TR - SR - BURRBIOMR - B - EICEIT 2 A% bR ST,
LLED X DI TR - Bl oBese & ) 1L, HIEEECEYEEE OFiAuUIIn - TR S LT
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WD ENEEITH D, 2L, F—AT—I 22BN THIEE L TU-,

(2) Bl - Bt oo Rk & HRfig

T, MW, TwE), TWEHI T ot A OfEEERR & A &R E T,

FT AW 1T, F—AT =V 1IBEEAO2EREE BIZ, TAK] & T L) Ok s
T, AMRIE, BIROMEE & ieE, RRBOE, (R & ZRDOMERHIRET 2 R0 IR S 41
T\, 70 W) 1, Bl OERR L /538, (RECOHKREL B, FHIZ b L BE DATE,
OB SN, BYESICEIT 250 bk STV,

WIZ TE ) 1L, F—AT =V 1 BER O 2 BE & bIZ, TRetE) T2k TBRED) 2B S
Tz, TREME) 1, B« BPEE - B D5, MPBIOREE & Bk & OBSENE, WEO =/ L
WM BN ORI Z Pl & LTER T o7z, T2 1F, IREIC L 2WE 0%, {bFE ke %
DOFFME, $ETObikER e, WEE L ZOIAERLE LEEAEER TH o7z, 61T 8]
B 1%, SRS - RIS L, WEOBEI, VA 2 ARE, BIROARNER & ER
2B D NED B STV e,

BRI [hEezxux—) TERY [ D oS, £F—27—Y L bIZfkTho
oo [T F—) TIE, JILEoES), BT RLF—L T FLF—J§, T=RLX—%F]
A UT-HAMBUE, B & ONEI b Qi R IZ W, EROAFEHE - fakidt -
AR, KL MR, BRI, Btk EONELLER STV, 2 135 TiE, 2
TR RT OIS EORFEER, BaANOTHE SOMERE, BOMEIZET 5 H 5
T DARER SN, S5 B 13, BERCKE: EORMIEIR, 6 & RO,
SOHERTT « B ESOMEEIZBIT 2 NEHE L CTh o7,

ZNHDOWNEE, FEARNITHEMR S ONLEHER b D~E WS, D TAH—Y Ry 7 A7hk
Fl&BH, WEOREICHDOE T TEBMEIHOILN Y | IZEE L TH 2 R tch o, Filx
T M) IZRWT, RE, BRE - Gl - FRE - Mo LRI 2R T RN S, il A
PR, B T i) 7o & o—i7e TR LW O BES~ED D K O BENEN
Figl S Cunye

3.3.2 [l - 71 )

HAfi « 7 A > ) B 7 v 7 Z AORR(DENI, 1996¢ : p. 4)® %% 14 [ L, 78
Tus TN, TR FEORE L TNRET Fu—F ] MHRESh T, 8% L
DR T, Bd% - FEOREE UTERRICER SN D REHGR - A% - BRSBUE ST
We, — O TNEET 7 a—F) T, 5k - B BRI BENERIER STV, L
T, B 7o ) BoxFrt TWELT Fu—F ] OHERNRITER LRND, KAk
OB « TV A VRO OWTRE L TV E 20,
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R 14 TR - THA 2 ROFETOY S5 LOHEK

HATI— A =
A% FYA=2T (), Sa=h—T4s (1), WE ©)
HELFBONR AL LI O
HER SR FYA =LY, AR a =l T, B RO L
FIM=2T @), A3a=r—T 427 @), WE 6
PEETTO—F RO : AT AL ©), ke AT AL @),

TR 27 L LA (1), PCMPUHIEH @)

X RIE, %058 - B - RPILOEKERT.

(HFD) Iie;zj:tment of Education Northern Ireland: Program of Study, Technology and Design at Key Stage 3, Belfast: Author, 1996c % E#&RL
[HAfF « FA ) ROAFNER 15ITR LIz, THA =27 0T, BB,
FEDAZIONT 72T A 77 ORE - R, SUWETROER E 2T, BRI EDAFADRHIE S
Wz, £oTC, THA =07 DAFX/MTL, RUREBNZHAE - X7 - Tl 57200 A% L L
oD, WIZAI 2= —T 4 T THDIN, A7y TF el LT AT 7 ORI EFE,
BULERNCEES < LS - BMEIEDOHZR &, 1ESLOT A 77 M2 RO E, ROV T 772
COFRER L THERIL, B mETDIZ0DAFLEMAESTONS, —F, BUYETIE, &
PAEEOET, FFINTIE - EREEEH L2 D0-5< 0 OFEER ED AR /L BRER S LTV
7eo LTINS T, SBYED AU, B - INTIE - EIEZMUNER R G, BYEEE 2 21T
L, {ESZESERSEATZODAXIVEFE XD, o, =X —OFH Ll A XU, s
DR, FHEZRITEE K D EENHIAE, SRR ORERL & AR ~OE 72 E DR S TR Y,

FlEE 2 D OIEMEZ B UET 272D AR L EF X D,

F15 TEMT - THALA ] H#ORXFIL

FHA=—o SEcab—F425 W TR
THRIIRON THORRT - BUE LTo\ 0T - Rl DT HR BT b R
L RS OB WEL-(EROBS - EHRAHREBRORR  2EH0m

BUYEEBIO D OREEE - FEESOREOET L REH0ES R~ H 2 )
BRI T AT RO CRRREAHER W LT AR T RO ZGA

T OHRR

< MRMDTZIR « BEREIZ DV

TORA

- TP AR O

CTATTRIDZDD

i+ TEAROEEH]

- XFE SO -
ATy F MR LET A

HERSTREN DL

- EAMEHCE ST 5 )

W - A% - A OZ T
TREOVEIR & F2E

7

- fEL7 7RI X D EEhH

il

il =y ~ORERCE 1R

RS 5 ER DS HT 77 OB - &H FEEOEVMEIN T3 S~
- fEEREEOIERL - [HEEE B oA iz
CTWA MELEETD - 7= FR T A - 1R OB A
TEHMOLE « 360 - T&H HHLETA T 70E L /ELoRYE
s BT AT T ORI - BIRGEAANC S S BIRKE - AT TR ROV TR
c TATT OFHME - IR B FRERLZHLO3 Y0
- BERBEH O - AFROMEL S - WK JHE
- BYETREOF D & AHEH OB R LR
R L ORHEIZ ZAE - RPUTIS U RSy RofE
Sh R V35 AERENT [ O fk
EERORELZOFM - TA T TIRTRDTED DA

FEAT ¢ 7 OIE

(HE ) Department of Education Northern Ireland: Program of Study, Technology and Design at Key Stage 3, Belfast: Author, 1996¢ 48Rk L

T=o
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(Bl « 7V A ) BOBENE WERET 7r—F) %, £16 TR LT, FERBIOELE
BB &, TP =0 7 Lo —DOfH LN ZNEN 8 Tl b ZinoTz, LIT, BYEG
f#), aa=r—7 417 UM Th-ol, KIT, BEEOWNE LK 5, 7V A =7 T,

SYHTE A -

BT -

Tl HukR, b [T AREOIERE M) 2D (EROFE

fili) (2RI DBIEFECTHEE L 72 D058 - BE N HES N TWD, 2 Ia=r—T 47 TiL, 74

T 7 DR, KX,

OIRAENEI, BIBGRAR &, TATT « Ay F L BEE TN
TR DRI - ARETRIZBET 5 08 « BEEHE ST D,

L7z

—75, BYETIE, AEk T

etk FLE, EELE, TIEEME T b OFMICET 2NERALND, TR LF—Df

FHEHAENE, TEEFHlE) THcliE) iRkl = v a—% AMPU I 22 BRs S v T
77
=16 THf - 7541 ) HOKERNE (REET7TO0—F)
FHALZLY aAS=Zay—T49 & TAJLX—OER &Il
s FWA MEEOMER L 7Y = RR Ty FIC SRR a2 (FEE, B RT L L)
b X274 77 OfR PEEHEE, SO, M, B2 - AR T oOrEE
CTYA VEROELRLE cHMT T T v I BEO A, ) KOS T e R (EEOHRE
it ?E?%'ak%é% O S TR -3k - o2 FHLSE5E
- W7 AEHROVE cJERBY - pRAASEIK - ARORHBE RaERIE TRIRORE
- fARREOERL WA U= FE - TIESRoOMEH B (588, B 27 2 L HilfE]
CBRET AT T OEREFE OBINE W, RV v, BZERL - BRI BB OBRE &
i - U@ OFRA! - BUNT, Y, 77 AF> (EEHOFHE
c TATT ORI & IR - BIBGEANCHEIL L7258 2 O3hiS) ROl - i o/EB) A 8L S 1 A
« Bl 7RIS ENEHE ORI OFERR & AR HFE A7 TEEh A ORE R
T FLHE-BEILE - TIEE RS2 A LHlfE]
- VRO WA Lo @EEOM LT RO o X OREHE
TR EAEREhOFRA
KAFEE RO AGEE % - TS 2 Uik A7
LTS LOFERK
- SERRAEH I U 7R [PC/MPU HilfEn]
INTIEOREH *PC/MPU IR sz T
DOFE & it
HIEA Y 7 =T A
L PC/MPU Hilli#loD S

(H:FT) Department of Education Northern Ireland: Program of Study, Technology and Design at Key Stage 3, Belfast: Author, 1996c ZE#&Rk L

Tz

3. 3.3 BHEHANHE DR

BA%E

Z T, dET AT v RRMERANEE OFE

TEIE R Y Tl - 71 > ) BroFE
BAMRITITFE LRV,
RNFIFHE SN2 BT,
FIIOFHE -

(B

i3, BREEED,
BB HRFE -

Ll

il 5 <

B (—Ry Th b Y,
TRHFHEAR )
FHOFEERID, FHANTHESN TS Z ER¥bnD, I
EiLTWD Z L aEwT 5, B, 2E
FMEE D Z LD, GCSE B (MEHBEET—

cE HAEIZEH LTzuy,

#1713,
Mt -

S

R

FYA ) UL,

BRI & FEROKIEZ R B, K0 2Rty

EHEE, F
eEkEER) SO

BRI BT DREESIED I & 72> TR Y, BENEZTOIIRUE L2587 7J L LRI,

BREIZBWTEEREDSTZ DTN,
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1T AT7AL5 0 FRFRTEEDOEERRZR

(—HbiRRE, TRITEE S, B 2HETT)

Ll TR SamEek [Hdle - 791 ) ®
B L Bt & il FYf =T aAla=b—T 40
WEEY, ST7ed - ML - AEBIEIL, TOMECEY | AL EBRMICEIL TE | O MTEEL L, HDH
DEZEMPIURZ D, FIREL, O<AHIELTWE Y | ORFTEFEFIEZGETZ &N | 1 fEo7ehc o GET 2
Levell | @ IZOWTHIEIZEET & &b, MERE AW CHli R | T& 2, LNTE D,
L OFHERIEEhZ B2 7w, EEICER L. [Hoo) 1220
THHIT %,
WEEY, STl - ML - ORISR Lk A B T e ), | BUEEBI O DICHBEAR | A B M ERYEL TWAHD
FIARE, BERLRH L. TRV ZEEL, (IAVETD | L, ZOMIUIET T A | 7y, CEEIIKmOEET
ONEETTET D E & ble, BIEOMRE R a sy | 77 5RETE 5, FHITE D,
Level2 | TR 5, 48T, bOSVOTATTEIBEL,
Fix OIETHEEEAE T2, S BT, Hilin b OB 15
T, B B OPIIC A AR, FERTHERR L T
D1 AZDWT, ZORT & MR E T 5,
WBEE, TATTREDLIITHESNDIONAH DB % | IMB, HEE, REMO RIS | TA T 7 ZaET 572012,
TRIET S & L BIZ, IAVETEONE A TTT S, BEIL, | SEMICHOWTETZ L2 | BepikafiiTtx 5,
EO X 7RGA, EMrRmBRChHLONEEL, 72¥EMR | T,
Dy, TOHEAEZFER LTS, FREET, BELORH
R DB RS E S 2 e, - K ST Tl
Lovel Offix DFEEFERLT, 74T 73 - BEORBRE T
95, £, FHTMEBI o700, ZOIERFENE
Rk L, BESERAEIYLT 5, SOICREDL, TATT
BR L, FFE - 8 - TE—REHV, s Ea B
75 L BT, BERUIMEL L ERSe, Ek L o)
IZOWTOHSERZ AL, "THEAalcly, MEROELE
EETT D,
BEL, —EICTDUEOS DH5MCER 2R IEMRRR | 5o oAES, i | EROBGHEIZRE W TATR
EEMT D, WHEIE, NI LEbNL0D, RO | #ishi-F WA BRI | AVBREECOW TR, £
FETHL, —#HOBES - FHZ JEET 272012, U728 | BIaE@a e L, icx | WaEfRTE 5, £8OTY
BSOS IR - (95, EEs, X - ek - | 2, A UTAFTIZONT, D
Leveld 777« LRI Y, WY R TR L D, 15 AR 2 v FTE
DIAEREGR L, BET D, DL, O3V OFHHE %, &b, KEOE %R FED
L FER DD, MEIORICEIT 252 Ay, BElo ) 2 1= DI EHAE B i 21
W7 - BRI - BEAICHEYIARFTALINTEE, AFGOENL S HEHAT 5,
PE AT L L BIS, FORERROHERZ SIRICE
XN D, FBRER L [H 0] ZFHMT 5,
Y, BRI OFEEE) DA U Bofifikz B L | RUEEENCBE L&/ 7 | ERhof L sMElE R Lz
T 5 MR A FHE, FATL, BONRERENNT 2, | AT 724K - BEIED | REFEDOT V- R 27
VEEY, AR U GEP SRR  BMREE AN, | O, TV UIERMHT | v TFEHEALT, EROTA
EREDORRIZEN D HHT D, F-WEIE, FERERR | &2, £, W@URTHA v | TTERRESE, Thbafh
Level5 MOIZERER L, FaZRH - BRUL - D7), kLR | B LR OZ OMBLEFRA | FUZZ DI ENTED,
REFHT D, MREPFTD L &I, FERICHESNTHS | Rl SN AR ZERT
DIV RERSRER M C OV COBEEER AT 5, SOIT | &5, SDIT, FoeT7 AT
FERCIE, BRI EE - B L IR RO LD, | TERIRTE S,
FHL D, VEEE, B UERIoOEE AR L, (S
P & FRE OB DR ERR T 5,
INAE L7t HIR A S C & | AR S K so il
b, BUWEEB 23T 57 | AlcES < EXO R
B, VERRLIAEROAREEC | Z@EMEHAT2Z &2k,
BOELEDLETCTATT %2 | KFHOTAT T ZRESE
Level6 RN - FREEST D2 & T, | B IRET D I LR TE
RHENTHEHETATTO | 5,
DGR O 2 RINT
&2, IblL, ELEFHET
x5,
KB CIERR L 72k b | & B ORmEIZB W TIERK
Lovel? s, fEREFHMICE D, | E/ITofBarXafiH L
eve

F72, K HOIERORETR
ZIELEAITE 5,

TEdh ORI Al (s
ETED,
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3.3.4 TRV SRS I B EhR
IR, TRICHEIEER RS I Y T2 T LK) ORHED 1 D L7325 TR ) 8 R

HETRIEEE 2(1CoNWT, AXVBRROBSNLONT L, SRR E ] ORI O
TR L7V, W8, 1999 4EiCdbT A VT o RRRBRR S FIfT Sz TRSE ) 85
WOBIHIEEETH 5, THEEIL, science (LU T, F7) 438EF & technology (LA T, 47 43870 2
R TH Y, BTl [RAFLORKR) & [FEEEEHE] BENENE T TV,

(D BFEAFIL L HRA XL OFE AR

FEEEIZBNT, BEARLLEAS LD HEERFHR 1T, FEIEEHERRORE L X
TV, BEEAT L EHAN ATV OIFERHR ALK 18 & 191 TR L., B, Eid
D PRI S - NEZT A NS - BlE29 5 - GRS - flgkT S - TS - s T 5080
DAFNNOIELSIVTIY, 5 DD L-YULDERE SIVCW e, — O A XX, FHEd 5 -
BT 5 - O 5 - #6725 - RbITT 5 -[EETD -7 HET DD 8 DDAFANLIER SN,
B0y L [FRRIC 5 DD L YUKy ST, TRHD LUV, TRMAHAN ) 08 fEg
OEFE G L TR Y, RfEROFE 70 7Z Ao TR EHIFOBRTE ESUYE] o [ZEN

K] ZHYEL L TERENTWE LD EEZ BHNLD,

& 18 BEXAXILOEERMER G

eI LA LARJL2 LAL3 LRL4 LARILS
sagg  TOEIZPBIT THTED, TR LTV TR IS BRI S
- %7, CHIACED, FHPCES, VTR 2,
TRA TS DL ERMCE O CR D, AR TR R RS LT
BRID  cap H U@ ca 5, %, WCED,
BT 70T TR S70nM THLEZ e, HE MY, Wi BRI 5 bl
B2 T LATES, Pcx 5, DRERL EBREST #3500, A AN S,

HITENTE D,

HHTE %,

(HAT) Northem Ireland Council for the Curriculum, Examination and Assessment., Science and Technology at Key Stage 1&2, Belfast:

Author, p.5, 1999.

F19 BMAFILOEERHR G

Ax)L LRI LRL2 LARJIL3 LRIL4 LARJLS
(07D, [ SYEDTAFTHRER  bo5< DEHETS  Ho-5< 0 OHEAE SRR,
e BHERCOVCBIAC 25, FIHAIOME A VIR CxA, B MRS ASE LORRECR DAL
TS xx B, MY RARRCES, ERORRELABI 00 LTS,
RS, X2,
MRS OMATTR MERCELIEAIE  —SEOMEE TR KRBT s L
stz THETCEA, ICATHIECED,  COMMEAR A AAEEN R BRI XA,
DHZENTE D, Fcx3,

(AT Northern Ireland Council for the Curriculum, Examination and Assessment., Science and Technology at Key Stage 1&2, Belfast:

Author, p.71, 1999.
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(2) S TE i

BB O FRIEEENEIL, [FE 7077 AL O] RS LR R T8RO
JEBH] 22ORE S AL, FRS TEEBETRBIORER] 2oV TS, TREEDN) FEEWOFEE 70 77
LDH L Tk e PR ORI CH L Y TWE ) B 7 mt 2 ) (L L 72fRRE T
bole, BARNHICAZMT D &, HIR7 A 77 & L THIDE L OBJEMIV RSN TV D
RIHER SIS (20 2H),

£20 HESFFEEHEHE WMEOMH)

oo

A =
2T WEICE, BEATORA OBE CHA SN EFESEM & O TUEEIT 2SR 52 b n
TOTSL TR BRY,
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3 Thinking through Science
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