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This Core iz IMPORTANT SCIENCE i IDEAS/CONCEFTS
designed for A- B C- D: E: F: G
students 1 Lower Matter is made up of There is empty space Particles are in comstant Particles of There are different Atom particles don’t | Models are used in science to
Secondary small bits that are called between puﬁcles. motion. different types of small bits of disappear but their | help explain phenomena. All
School, Le., Tears particles. substances are smbstamces. arrangements may models have limitations.
T8 different. be changed.
What you infend | If we break up substances, | The relative distances Particles of matter are The . There ar= two fypes of Jitoms don’t change Particle theory is = 1!:133
the stodents to the smallest bit of between pamicles differs in | always moving. characteristics of | small bits of substance: tut molecules ca Constmch Ed..b].' sCientists to
learn about this substance we can get is 3 solids, liqnids and zases The speed of particles can be substances are * Atoms Hew atoms can’t be . help us mﬂ_:"i some -
idea. particle. changed (by heating cocling, related to the *  Molerales. made and stoms can't | aspects of the behaviour of
pressure cha:lge] = i types of pamicles | Molecules form when be destroyed mattar ..
- they contain atoms combins. (Conservation of
matier).
Why it is Because it helps to explain | Bacause it explaing the Becanse it explaing what — — — - —
important for the behaviour of everyday | ability to compress things happens in phase changes, EEEE“_‘E 1t Because it szl_‘q'u_]"" why BEG!'E'E n _'m!' BE‘_:‘-’:EE i J'Elps i ts
students to know | things e.g., diffusion. and helps to explain events | e g the need to conmin explains the there are a limited reaction imvoling understand why the particle
this. such a5 expansion and Zases is evidence the obzarvable mumber of elements, bt | meatter, all of that model is mot is perfect and
dissolving particles are moving behaviours of many different kinds of meatter mmst be able becanse it gives some insights
= ) = differant compounds. to accoounted for. inte how science works.
ub 5.
What else you Ar this stage ‘particles’ is used in a general sense without discriminating betawesan atoms LRSS

know abont this | and molecales. {As per Big Ideas | Details sbout ionic and molacular stractures.

AB&C Fissi i fu r .
idea (that vom do | Subatomic stacmre. ) 155100 and MSIen reacions
not intend Chemical reactions |]|:|
students to kmow | Ions

yet). More complex properties of materials. ..

Difficulties/ The use of particular There iz a big diffarence That macTo properties are a : m‘*ﬁf;‘;;ﬂﬂi;ﬂ Atoms don’t change
limitations science models is not between macre (seen) and | result of micre aangements | e o o -
connected with DECessary o comprahend micro (umseen) levels .. iz hard to understand. ... : <f.1=assoc1ate in boiling
teaching this science in everyday Life .. 1 Water ..
idea. !
Knowledge Many smudents will use a The notion of ‘space’ is Smdents have commonly Students Students use the terms Smdents belisve that | It's hard for students to shift
about siudents’ continuous model (despite | very difficult to think encountered “states of infernalise ‘malecule’ and “atom’ new stuff can appear | from thinking of science as
thinking which former teaching). about — most stadents matter’ but do not textbook models | without understanding and that stuff can ‘discoversd’ to ‘constructed”
infloences your propoze there is other understand the idess in terms | showing cireles the difference betwaen dizappear (e g., when
teaching of this ‘stuff” between the of particle movement . of the same zize these concepts ... Water evaporates).
idea. pariicles ... .
Other factors Maturity — stage of psychological development, readiness to grapple with absiract ideas.  (As per Big Ideas This is not radidonally
that infloence Dealing with many different student conceptions at once oo Fe.. AB&C) addressed in science ommioala
your teaching of | Enowledze of context (smdents” and teacher’s).
this idea. Using the term “phase’ suggests the idea of 8 contnmmm .
Teachinz Probes of student POE (Predict- Tranzlation activities: Mixing POE (Predict-Observe- Historical research:
procedures nnderstanding: e.g., Observe-Explain: e.z, role-play, modelling, activities: Explain): e g., What is Smdents investigate history of
(and particular | smdents draw a flask e g, squashing drawing For example, my life as ~ Itcanbehelpful | the vapour above boiling ideas about atoms and atomic
reasons for using | containing air, then re- syringe of air {ask a Carbon Atom: or, Write about to maode] the woater? Stadents predict strucrure and how scientists
these to engage draw the same flask with | sudents to pradict the | what vou would ses if you were mixing of what happens o observing nature came to
with this idea). some of the air removed. outcome based on inside a particle of watar .. different hydrogen and oxygen different interpretations of it ...
Probes promote shident diffierent models of substances .. molecules when water is
thinking ... matter ... boiled ...
Specific ways of | ... (As per Big Ideas | Draw a picture o show Listening for student
ascertaining Explaining thinking and defending views. AB&CLC) what happens to water questions, such as “Why
students’ Making predictions about new sitstions. |]|:| b particles when water doesn't wood melt?
understanding or | Tracking one’s own leaming, e.g., “Tused to think .. boils.
confosion Asking questions such as, “What is something that has been bothenng you fom
aronnd this idea | yesterday’s lesson?” .
(imclude Hkely
range of
TespOIEes

From Loughran Berry & Mulhall (2012). Understanding Science Teachers’ Pedagogical ™ " . T —— .
content kmowledee (2nd edition). Fotterdam: Sense publishers



This Core is
designed for
students in Lower
Secondary
School, i.e., Years
7—09.

INMPORTANT SCIENCE

A:
Matter is made up of
small bits that are called
particles.

B:
There is empty space
between particles.

C:
Particles are in constant
motion.

What you intend
the students to
learn about this
idea.

If we break up substances.
the smallest bit of
substance we can getis a
particle.

The relative distances
between particles differs in
solids. liquids and gases.

Particles of matter are
always moving.

The speed of particles can be
changed (by heating/cooling.
pressure change) ...

Why it is
important for
students to know
this.

Because it helps to explain
the behaviour of everyday
things e.g.. diffusion.

Because it explains the
ability to compress things
and helps to explain events
such as expansion and
dissolving,

Because it explains what
happens in phase changes.
e.g.. the need to contain
gases 1s evidence the
particles are moving.

What else vou
know about this
idea (that yvou do
not intend
students to know
vet).

At this stage ‘particles’ is used in a general sense without discriminating between atoms

and molecules.
Subatomic structure.
Chemical reactions.
Tons.

More complex properties of materials. ...
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Difficulties/ The use of particular There is a big difference | That macro properties are a :
limitations science models 1s not between macro (seen) and | result of micro arrangements
connected with | necessary to comprehend | micro (unseen) levels ... is hard to understand. ... :
teaching this science in everyday life ... i
idea. |
Knowledge Many students willusea | The notion of ‘space’ is Students have commonly .
about students’ | continuous model (despite | very difficult to think encountered ‘states of :
thinking which | former teaching). about — most students matter” but do not |
influences vour propose there 1s other understand the ideas in terms :
teaching of this ‘stuff” between the of particle movement ... .
idea. particles ... :
Other factors Maturity — stage of psychological development, readiness to grapple with abstract ideas.
that influence Dealing with many different student conceptions at once.

vour teaching of | Knowledge of context (students’ and teacher’s). IL :>
this idea. Using the term ‘phase’ suggests the idea of a continuum ...




Teaching
procedures

(and particular
reasons for using
these to engage
with this idea).

Probes of student
understanding: e.g..
students draw a flask
containing air, then re-
draw the same flask with
some of the air removed.
Probes promote student
thinking ...

POE (Predict-
Observe-Explain:
e.g.. squashing
syringe of air (ask
students to predict the
outcome based on
different models of
matter ...

Translation activities:

e.g.. role-play. modelling,
drawing. For example, my life as
a Carbon Atom; or. write about
what you would see if you were
inside a particle of water ...

Specific ways of
ascertaining
students’
understanding or
confusion

around this idea
(include likely
range of
responses

Explaining thinking and defending views.
Making predictions about new situations.

Tracking one’s own learning. e.g., “T used to think ..

Il

1L

Asking questions such as, “What 1s something that has been bothering you from

yesterday’s lesson?”
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