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» Dewey (1910) How We Think.
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JUDGMENT: INTERPRETATION OF FACTS 109

]OHN DEWEY inquiry. Taken as a doubtful possibility, it affords a
standpoint, a pltfrmamthd of inquiry.
Idas re not th unless they are tools Pseudoideas
reflective ex: h tends to solve a
is a question of having the
f the sphericity of the earth.

pupil grasp e i
— OW E This is different from teaching him its sphericiky as a
§ g,r& fact. He may be shown (or reminded of) a ball or a

problem. Suppo:

4

globe, and be told that the earth is round like those

things ; he may then be made to repeat that statement
day after day till the shape of the earth and the shape
of the ball are welded together in his mind. But he has

not thereby acquired any idea of the earth’s sphericity ;
at most, he has had a certain image of a sphere and
has finally managed to image the carth after the analogy
of his ball image. To grasp sphericity as an idea, the
realized certain per plex ties o
S bserved facts and have had th
a possil

— HIRDEREARY)D T AT 7 DXHFID

lmh
Il

a ted
fish upon which they o d.lna.nly prives
2 d —butt their heads against the 255"
glass until it is literally beaten into them that they cannot
get at their food. Animals learn (when they learn at
all) by a “cut and try” method; by doing at random
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» Whitehead (1929). The aims of education and other essays.
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AN EY DT AT 7 ERRETNDDH

o IERICHITBREY T AT I7DFEFNIRER (Wynn & Wiggins, 1997)

n commentary by SIDNEY HARRIS

A

CHARLES M.WYNN & ARTHUR W. WIGGINS
With cartooi
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B 5DOORWEEY T T7AFT )7
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(EVvIT7A45F7@) BFICBITDITL— IO RNZOXEFTIL
HIBR EDEMRIEEDEIDICUTHEL., HEUTESEOM?
(EvO7A45770) £MFICHITDER

mETEAE

[BAROIRREZMHMIAITDIDICEM U ZEEIGEELIZEBDOTH D, £(CEARE
DENDSHTILEWEHIDIINER ZRIEEE L T <D EDTHD (Wynn & Wiggins, 1997, p.vi) |
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o KEDIRHRARFEXRS > — KR (Next Generation Science Standards: NGSS) Tl&. &

PHEOEYIT7ATT
BRFE] [ ITF - £ -

(Disciplinary Core Ideas) %= [#pI2F}¢ ]
OFIEE ] D4DOMEE(CH T TERE L TLYD

THREE DIMENSIONS OF THE FRAMEWORK

What
What scientists
scientists know

do

What

. Physical Sciences —

. Life Sciences

. Earth and Space Sciences

. Engineering, Technology, and

Applications of Science

scientists

think & link

[FEaniF ] [HEEKF

BOX 5-1

Core Idea PS1: Matter and Its Interactions
PS1.A: Structure and Properties of Matter
PS1.B: Chemical Reactions

PS1.C: Nuclear Processes

Core Idea PS2: Motion and Stability: Forces and Interactions
PS2.A: Forces and Motion
PS2.B: Types of Interactions
PS2.C: Stability and Instability in Physical Systems

Core Idea PS3: Energy

PS3.A: Definitions of Energy

PS3.B: Conservation of Energy and Energy Transfer

PS3.C: Relationship Between Energy and Forces

PS3.D: Energy in Chemical Processes and Everyday Life
Core Idea PS4: Waves and Their Applications in Technologies for
Information Transfer

PS4.A: Wave Properties

PS4.B: Electromagnetic Radiation

PS4.C: Information Technologies and Instrumentation

15
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Principles and big ideas

of science education

Edited by Wynne Harlen

From left to right: Rosa Devés, Pierre Léna, Wynne Harlen, Hubert Dyasi, Derek Bell,
Patricia Rowell, Robin Millar, Wei Yu, Michael Reiss, Guillermo Ferndndez de la Garza

Working with

of Science Education

Edited by Wynne Harlen

with Derek Bell, Rosa Devés, Hubert Dyasi,
Guillermo Fernandez de la Garza, Pierre Léna,
Robin Millar, Michael Reiss, Patricia Rowell and Wei Yu
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Atmosphere

Climate change
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Cell structure
Cell specialisation

Organisation
Cell division

Homeostasis

Dissipation of energy and conservation
Renewable and non-renewable
Energy transfers make things happen

Energy stores and transfers
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New experience or problem

Investigable questions identified

Idea from
previous

experience
Starting idea based on
existing ideas and . Link Bigger idea

A . ~
previous experience \\ 7
Cd
0 - '
Predict Alternative idea
Communicate, report, reflect

Prediction based
on existing ideas

Hypothesise

Plan, investigate

Collection
of data

Interpret data

Comparison
of resulf
with prediction

Draw conclusion

Evidence relating
to starting idea

Figure 2:
A model of learning through inquiry



NS BCHDRIZFEH A

- RZFEHYUFI1SATIE
FHECECIDDEY I T7AT HERESN TS,
« BEBOEYVI VATV EFEFEETEEBICHEEL VWK ZEMBETNTLD,

- BIRE AEFETE

E1SACBITBREY T 74577 DN
(£, 1b=. YIRS, Bk

BREMNSIRED . 3FET [INTONE

. 8FEET(IDFEBM
N CHEGRIIREDNBITI D ENDFE

Science K-10 - Big Ideas
Grade ‘

K

Biology

Plants and animals have
observable features.

Chemistry

* Humans interact with matter

every day through familiar
materials.

Physics

The motion of objects depends
on their properties.

Earth/space

« Daily and seasonal changes
affect all living things.

Living things have features
and behaviours that help them
survive in their environment.

* Matter is useful because of its

properties.

Light and sound can be
produced and their properties
can be changed.

» Observable patterns and
cycles occur in the local sky
and landscape.

Living things have life cycles
adapted to their environment.

« Materials can be changed

through physical and chemical
processes.

Forces influence the motion of
an object.

e Water is essential to all living
things, and it cycles through
the environment.

Living things are diverse, can
be grouped, and interact in
their ecosystems.

« All matter is made of particles.

Thermal energy can be
produced and transferred.

» Wind, water, and ice change
the shape of the land.

All living things sense and
respond to their environment.

« Matter has mass, takes up
space, and can change phase.

Energy can be transformed.

» The motions of Earth and the
moon cause observable
patterns that affect living and
non-living systems.

Multicellular organisms have
organ systems that enable
them to survive and interact
within their environment.

* Solutions are homogeneous.

Machines are devices that
transfer force and energy.

o Earth materials change as
they move through the rock
cycle and can be used as
natural resources.

Multicellular organisms rely on
internal systems to survive,
reproduce, and interact with
their environment.

o Everyday materials are often

mixtures.

Newton’s three laws of motion
describe the relationship
between force and motion.

e The solar system is part of the
Milky Way, which is one of
billions of galaxies.
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Big Ideas — Elaborations

SCIENCE
Grade 5

Sample questions to support inquiry with students:

Multicellular organisms have organ systems that enable them to survive and interact within their environment.

e How do organ systems interact with one another?
¢ How do organ systems interact with their environment to meet basic needs?
Solutions are homogeneous.
e How are solutions homogeneous?
e What are their uses?
Machines are devices that transfer force and energy.
e How do machines (natural and human-made) transfer force and energy?
e What natural machines can you identify in your local environment?
Earth materials change as they move through the rock cycle and can be used as natural resources.
e How do we interact with water, rocks, minerals, soils, and plants?
e How can Earth be considered a closed material system?
e How can we act as stewards of our environment?

June 2016 www.curriculum.gov.bc.ca © Province of British Columbia « 10
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Unit 1 Review (continued)

Making New Connections

Applying Your Understanding

24.

Reflect on what you have learned about
factors that can help the immune system
resist pathogens.

a) List at least three practices that you
think you should adopt now to help
improve the chances of your being
and staying healthy as you continue
on your life journey into adulthood.

b) Honestly evaluate the likelihood
that you will adopt and maintain the
practices you listed in part a) of this
question. Explain why you think you
will or won’t adopt and maintain
them. What are some challenges
that you might face in adopting and
implementing these practices?
There is a lot of information about the
health benefits of microbes in certain
kinds of food products. One example is
probiotics, which are microbes (mainly
bacteria) found in foods such as yogurt,
miso, sourdough, soft cheeses, and
all kinds of pickles. The Internet is an
especially rich source of this kind of
information. Some of it is accurate, some
is false, and some is misleading and for
incomplete.

a) How can you tell a reputable, reliable
information source from one that is
not? Use two examples to support
your answer.

b) In what ways can misleading and /or
incomplete information be harmful?
Justify your opinion.

NEL = UNIT 1

Thinking Critically and Creatively

25.

26.

Pertussis, also known as whooping
cough, is a communicable disease in
humans. It is caused by bacteria that
affect the lungs, sending an infected
person into bouts of intense, repeated
coughing. The number of cases of
pertussis that were reported in Canada
between 1924 and 2011 is represented in
the bar graph below. There is a vaccine
for this disease.

g S0
B 20000

5000
% 10000
g 5000
o
W24 134 194 W51 W64 1974 1904 1984 2004 2009
Year

a) Based on the graph, in what year do
you think a vaccine became available
in Canada? Explain how you arrived
at your answer.

b) Scientists discovered that the vaccine
that was given to children between the
1980s and 1997 was not very effective.
In 2003 a booster vaccination was
given to those affected. How is this
reflected in the graph data?

Viruses have several uses in biotechnology
and medicine. In many cases, the viruses
are used as “vehicles” to deliver and
insert specific materials into cells. The
viruses are altered so that they should

not be active or cause infection.

a) Why do you think viruses make good
“delivery vehicles” of material to cells?
b) What could be a serious disadvantage

of using viruses in this way? Explain
your answer.

Connecting to Self and Society

27. You are a judge at an elementary school

28.

29.

science fair. One student has made
models to compare plant cells and
animal cells. Develop a set of criteria
to help you evaluate these models.

The researcher in the photo is collecting
mosquito larvae in water that has
collected in tires during an outbreak

of West Nile Virus. This virus is carried
by mosquitoes and very rarely causes

a disease that is fatal.

One response to the risk of West Nile
Virus is to spray pesticides in and around
water sources that contain mosquitoes
or in which they lay their eggs. Some

of these pesticides can cause cancer.
Outline your opinions of the pros and
cons of this response. Consider social,
ethical, and environmental implications
of this response and your opinions of it.

The phrase “all my relations” is
commonly used in connection with

First Peoples ceremonies and practices.
What does this phrase mean to you? Who
are the relations that it acknowledges?
What lessons can we learn from

the meaning and significance of

“all my relations?”

30. How can people with no science

31.

background beyond high school solve
problems that baffle scientists? Ask the
gamers who play Foldit, an online game
for predicting the folded structure of
protein molecules. Competing, as well
as collaborating, a group of players took
just three weeks to solve the structure
of a protein called retroviral protease.
HIV (the virus that leads to AIDS) uses
this protein to reproduce. Knowing the
structure can help scientists design new
ways to keep the virus from replicating.

Games like Foldit cost a lot of money
to code and keep online. And solving
protein structures does not guarantee
a successful disease treatment. Do you
think spending money on games like
Foldit is an effective way to help people
who are sick? If not, how could the
money be better spent? Use scientific
understandings to support and justify
your opinions.

Reflect on how this unit has helped

you learn about yourself, about your

community, and about ideas that
interest you.

* What have you done, or what could
you do, to make a difference ata
personal level?

» What have you done, or what could
you do, to make a difference in your
community, province, or beyond?

Share your own story in words, pictures,

song, dance, or in another way you

wish to communicate. Inspire yourself.

Inspire others!

UNIT 1 REVIEW + NEL 85
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Table 1. Things teachers were doing with big ideas.

93H (Mitchell et al., 2017)

Type of use

Use of big ideas

Elaboration

Planning

Promote aspects
of quality
learning

Promote
metacognitive
reflection

Share some
intellectual
control with
students

Provide a need to know/source
of engagement

Provide reasons for studying the
domain

Allow teachers to interrogate
activities to see whether and
how they link to the big ideas

Design activities and assess-
ment targeted at big idea

Construct introductions and
explanations better targeted
to issues of student learning

Provide purposes for activities
that are explicitly discussed
with students

Provide reasons for tools of
the domain and hence equip
students to use them better

Link different activities, Students
commaonly see each activity as
a discrete, isolated event, par-
ticularly if they are different
types of activities

Provide frames for analysis,
discussion and metacognitive
reflection

Asking students to talk in terms
of big ideas when responding
to the question of Why did we
do this?

Asking students to bring in
relevant real-life examples or
applications of a big idea

Students use big ideas to frame
questions that will extend/
direct what is done. These may
be placed on a wonder wall

A unit called Who makes the decisions had a big idea that there
are (different) ethical parameters in the daily work of o range of
people who do science and the compelling ethical dilemmas the
teachers presented were riveting for their students

The unit on decision-making in science included the big idea
that science is all around us in the ways people work as well as
in the decisions we need to make; both provided the teachers
with arguments for studying science

This has caused some activities to be dropped and others to be
amended. Thinking about Bls has for allowed more purposeful
and less threatening interrogation of existing practice

The Bl Mot all bacteria are harmful, for example, points teachers
towards looking for and using phenomena such as yoghurt
and compaost bins

The Bl changes in speed are always continuous will clearly change
how teachers unpack phenomena such as accelerating a toy
car from rest

This moves away from doing an activity because it is on the next
page of the text book

A big idea used by an English teacher was the role of punctuation
marks is to separate ideas. This shifted the use of different punc-
tuation marks away from following a set of rules to decisions
based on a richer understanding of what they are doing in
structuring a piece of writing

This may be done with a short debrief, but some teachers asked
students to build up an ongoing map of big ideas and where
they were relevant. As a unit progressed, the class built an
artefact (on a smart board or wall) that they added to with any
of activities, new thoughts and new artefacts

A history teacher teaching about ‘The age of terror' framed a
big idea that any historical document fincluding current videos
on terrorism) was written/made by someone with o perspective
and bias — whaose history is it? This was regularly used as one
frame for asking her students, at the end of a lesson, Whose
perspective were we looking at?

This included asking students to identify which of the big ideas
for the unit were relevant

One example would be students bringing in examples where
bacteria are helpful

This is a little different from having a wonder wall around a topic
like Dinosaurs or Vikings - the prompt here is a big idea that
is intended to get students thinking about what they need or
would like to know. For example, the big idea Not all bacteria
are harmiful, given that a common student view is that they are,
will generate a potentially more focused set of questions than
a promipt such as ‘bacteria.
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