Yeor I - Seasons ond hOW HIGH change

National Curriculum Ob jechives: Keg Ideas
® Obgerve changes across the four seasons Children need to learn about how o number of Hfmgs chanﬂe with the seasons,

including the wealher, the temperature and the number of daylight hours.
® Observe and describe weather associated with the seasons and how daH lenng varies. TheH do not need to know whH these lhings change, T} would be best to teach

|;hese Phenomeno H\rough exploring H}e local envlrcvnmen|: ralher lrhan on |:0Pics

PuP‘Lls should observe and talk about changes in the weather and the seasons. Pupils mighk work scienhpcoug bﬂ: moking tables and charks about the weoHler; and making displogs of bo do with Earth and space

whal happens in H\e world uround H\em, including ddg lenng, as H'me seasons change.

Assessment

@ Can they observe changes across Hhe four seasons?

@ Can they nome bhe four seasons in order?

@ Can they observe and describe weather assaciated with the seasons?
@ Can they observe and describe how day length varies?

@ Can they kolk about what ey ses, bouch, smell, hear or kaste?

® Can HISH use slmple equipmenk fo help them make observalions?

Greuler DepH’s

o Can H’LGH observe J:GO'?U,FGS in H';e environmenl and explain H’lO'? |:|1ese are

related o a sPeciJ:‘Lc season?

[ ] Can H’tSH observe ond lalk Oboul changes in H‘Le wequer?




° CQD H‘lelj h‘l”( obou} weaH}er vario|:ion in diJ:}‘eren|: PCLI"?S Of H';e wcrld?

Prior Learning

Being scienlisks

VOCG[)UIOI’H

In EOF[H Years:

.Explore |:he na}ural wor[d

around lrhem

Understand some imporl’anl
chunges in the natural world
around Hlem, 1ncludin5 the
seasons(ELG The Natural World)

® Observe and expluin whH
cerlain Htings may occur (e.g
leaves fc“ing Off brees, weather

chunges),

® | ook closelH ak similarihes,

cllﬂ:erences, Po|:|:erns and chanﬂe.

o Commen|:s and queshons abou|:
H';e P[OCE H\EH |.ive or |:he nafural

world.

Sludies

Children could carry out a sludg of the environment over the enlire Yeor. This should be carried out in both Year | and 2 o embed the ideas of change. Children should draw conclusions from what
H\eﬂ J:‘md and make suggeshons for how H'1e5 expecL Hlings fo change. In kracking lemperalure and rainfall, Pupils can make suggeshons for wh5 certain H}ings hoppen and cerain limes in the yeor.

Tipp‘mg Poinks of lemperalure are vital as lwo degree change can impad a wide range of organisms meaning HISH are no longer vlsiblg Presenl in the local area.

Seasons, spring, summer,
oulumn, winker, windg,
sunny, overcast, snow,

rain, temperoture

WhH do more frequent dGHs of rain salurale the 3rcund? How long does it kake for the groun& fo drH u]:fer it has been rain'mg? (Does more water take longer fo drﬂ?) Do counlries with o higher

[empera[ure haVe IGSS ra'm? (compare UK Oﬂd one OH‘»SF COUHLFH asa minimum) TFGCI( rain JIG“ and Lemperolurs in diﬂ:erenl areas OJI H’le SChOOl grouncls,

Inveskigale the Properhes of leaves (Which leoF is sfrongesk? Which is mosk eﬂ:echve ot shade cover? Which is mosk eﬂ:eclr'we ak direchnﬂ water? Which turns brown qulckesf? Whal do you notice aboul

Hle dlﬂ:erenl leOVGSP Whal PUFPOSG l70 leGVeS serve JIOI" Hle h"ee? whﬂ dO HOU Hminl( leOVeS Lurn brown in Winfer?

And down came the rain (What effecl does rain have on the environment? How mlghf it be change on dlﬂrerenf soil f‘szes.? How does it dl[rfer in the nalure trail? What would the effec/' on the

environmenk be ;f there was too much rain? What would the e[j[ecl’ on the environment be ;[ there was not enaugh rain?)




In Yeor 3:
® Recoguise thak they need light in order ko see things and that dark is the absence of light

© Notice that light is reflected from suraces. ® Recagnise that light prom the sun can be dangerous and tha there are ways ko protect their eyes.
® Recognise that shadows are ormed when the light from  light source is blacked by a solid ob jeck

® Find PoHerns in the way that the sizes of shadows chonge.

Year 3 — Lighl and Sighl

Nalional Curriculum Ob '|echves: Keg Ideas:
° Recognise that Hlelj need lighl in order lo see Hmings and that dark is the absence of lighf. o There must be ligh} for us fo see. Without lighl it is dark

o We need lighL fo see H’nngs even shinH H\ings.

® Nofce thoblight e reeced from surpaces o Transporent makerials lelight trough them and opaque mokeriols dont et light through,

® Recagnise that light from the sun can be dangerous and that there are ways to protect their eyes. ° Beams of light bounce off some materials (reflection).
. Shinﬂ makerials reflect ligH beams belter than non—shinH malerials.

° Recognise that shadows are J:ormed when the lighk from a lighl’ source is blocked bH a solid ob\jecl.

L] Ltﬂhlf comes }'rom a source.

® Find PaHerns in the way that the sizes of shadows dmnge‘

Assessmenl

PuP‘Lls should exPlore whal hoppens when lighk reFlecLs Off @ mirror or other reJ:leche surfaces, inc[uding plaﬂing mirror games fo help them to answer ® Can [:heH recognise that erﬂ need ligh[ in order fo see H\ings?
queshans about how lighk behaves. Theﬂ should think aboul whg itis imporlank fo Pra|:ec£ their eyes from brighf lighks. TheH should look for. and measure,
shadows, and find oul how H\eg are Formed and what mighl cause the shadows lo chonge. Pupils mighk work scienHJ:icoHH bH: looking for PaHerns in what ® Can H‘eﬂ recognise that dark is the absence of “SM?
hoppens fo shadows when the lighk source moves or the distance belween the lighk source and the obJ‘ed changes. ® Can H’leH nokice that lighl " reflecle J from surJ:aces.?
® Can H\eH recognise that ligh[ from the sun can be dangerous and that there are ways fo Prolev:l’ their

SHSS?

® Can H\»e&j recognise that shadows are J:ormed when the light from a lighk source is blocked bﬂ a solid
obJec[?

® Can H’Lelj F‘md PoHerns in the way that the size of shadows chonge?

[ ] COD H’tSU explain H}e diﬂ:erence belween [ronsparenlf, LFOHSIUCGHL and oPaclue?




® Can they set up a simple fair test fo make comparisons?

® Can they describe what they have found using scientific language?

® Can they record their observations in digperent ways? - Labelled diagrams, charts ekc.
Greater Depth

® Can they explain why lights need to be bright or dimmer according to need?

® Can they say what happens to the elechricity when more balteries are added?

® Can Lhea exploin whH their shadow changes when the lighl source is moved closer or jurther from the

obJ'ecl?




Prior Leorn‘mg

Being scienlisks

VOCO[)UIOI‘H

In Year |Z

® Name the seasons and know
about the |:5Pe of weather in

eoch season

o MGH I‘LOVG some l(nowledge 0]:

were llghlf comes J:rom.

® Wil most llkelﬂ have seen
their shadows and may know

H\eg appear when it is sunny.

o Some underskanding OJ: a

ref[eclion.

o Mag understand erg need
lighk fo be able to see thin

® The shinH coin Problem. A coin is lost what would be the best way fo J:ind i}, burn out the lighks and see it shine or use a torch o see it reflecl?
® How does the distance from a [igh} source a”ed how brigh} it looks?
® How does being in darkness aJ:J:ec} your sense of hearing? Is this how noclurnal animals survive?

° Whok colour WOU,ld be bes|: |?O make a sa]:e|:5 Jacke|: J:rom? HOW does Hle calour le a ma[erial aﬂ:ecl I‘lClW reJ:lec|:ive i|7 is?

® What would be the best material fo make a blind fora babﬂxs room? How does the thickness or colour of o material aﬂ:eck how much ligl’ﬁ can pass H‘srough if.

® How many Pieces of lracing paper are as branslucent as o single Piece of while Paper.P
® How does the size ofa candle aﬂ:ed its bri.ghkness?
® How does the shape of @ mirror aﬂ:eck how the ligH rej:lecks?

® How does Pollshing o piece of clirLH metal afrect how lighk behaves when it hiks it?

Lighl source, dark, re]:lecL
raH, mirror, bounce, visible,
beam, sun, 9lare, bravel,
sFroigH, opaque, shadow,
block, lransporenk

Lronslucenl

In Year 62

o Recognise that lighl appears fo travel in skraighk lines.

® Use the idea that ligh[ bravels in struighf lines o explain that obJecLs are seen because H\»ea g'we oul or ref[ecl’ light into the eye.

o Explaln H‘La[ we see thngs '.')€CQUS€ llghl’ LFQVSIS J:rom llght sources LO our CHSS or JIFOm llght sources }0 OBJSCLS and Hwen LO our GHCSA

® Use the idea that ligh[ bravels in s[roigh[ lines to exploin whH shadows have the same shape as the ob\jecl’s that cast them.




oKnow how simple ophcal instruments work, eg. Perisccpe, lelescope, bincculars, mirror, magnifﬁing 91055 eke.

Year 4- - Sound

National Curriculum Ob jechives: Keg Ideas:
® Know how sound is made asscciahng some of them with vibrahng. o Sound bravels from its source in all direchions and we hear it when it fravels o our ears.

[ Sound |:ravel can be blocked,

o Recognise that vibrakions from sounds bravel Hmrough a medium lo the ear. . Sound d ; n |
0uUna spreads our as ir iravels.

® Find PaHerns between the Pikch ofa sound and fealures of the obJecl that Produced it. L4 Changlng the shape, size and malerial of an obJ’ed will change the sound it Praduces.
o Sound is prcduced when an 0|:>J‘ec|r vibrates.

® Find PaHerns between the volume of o sound and the erengHw of the vibrations thal Produced it ° Sound moves erough oll materials b}j mal(ing them vibrake.
o Recognise that sounds 9ef fainfer as the distance from the sound source increases. ° Changing the way an obJ'ec|; vibrakes Cho’”ﬂes is sound.

o Bi.gger vibrakions Produce louder sounds and smaller vibrakions Pruduce quieler sounds.
Puplls shoulcl explore ancl 1clenhl:3 the way souncl is mude leough vibra[ion ina range of dlﬂ:eren[ muslcul inslrumenls from arcund Hw wor[d; and ° Faslfer vibralions (higher J:recluencies) Produce higher Pi[cl';ed sounds.
find out how the Pilch and volume of sounds can be changed ina varie|;3 of ways. Pupils mighl work scienhficallﬂ bg: fincling patterns in the sounds
that are made bH differenk obJ‘ecLs such as saucepan lids of clifferenk sizes or elastic bands of diﬂ:erent thicknesses. They mighl’ make earmurs crom Assessment
a var1e|:H of di}'ferenk materials fo 1nveshga£e which Provides the best insulation againsl’ sound. Theﬂ could make and PlOH their own instruments bH ® Con H\eH describe o range of soun ds and explain how Hmeﬂ are made?
using whal HICH have found out about Pikch and volume.

® Can they associate some sounds with something vibrating?

® Can they compare sources of sound and explain how the sounds digger?

® Can they explain how to change a sound (louder/sogter)?

® Can they recognise how vibrations from sound travel through a medium to an ear?

® Can H’leH describe the relohonship belween the P‘Llch of the sound and the fealures of its source/objecl that
Produces it

® Can H’Lelj find Po%erns between the volume of the sound and the skrenglh of the vibrakions thal Produced i|:,

and |:|1e dislonce OJI |:|1e source?

® Can H\»e&j 'mvesl’igal’e how diﬁerent materials can affecl’ the Pitch and volume of sounds?




® Can H‘leH Plan and se up o J:alr test and isolale variables, exPlaining whH it was J:oir and which variables

have been isolated?
® Can H\eg decide which ‘mformuhon needs to be collected and decide the best way for ccllechng i

® Can H\eH evaluate what H\eg have fcund using scienhpc language, drawings, labelled diagrams, bar charls
ond tables?

Greater Depth

® Can HISH exploin whH sound geLs foinler or louder according fo the distance?
® Can erH explain how P‘Llch and volume can be changed ina variel’H of waHs?

[ ] Can H\eH worl( ou} whlch ma|:erials glve the bes[ 'Lnsulu|:ion for sound.P

Prior Learning Being scienlisks Vocabularg
In KSI: Given o variefg of ob\jeds (e.g. waler in boLHes, elasic banc[s, rulers, funing Forks, those wind up music box Hl‘mgs). Children ITH and chonge the PiLch of the noles and Lrg and summarise what Amplikude, volume, quiel, loud, ear,
Hleg have Found. Pilch, high, low, Parhcles,

o Maﬂ have some
understunding that obJecls

make di}'ferenl’ sounds.

® Some underskanding that
[heﬂ use their ears lo hear

sounds.

® Know about their

diﬂ:erenl senses.

inerumean, wave
o IJ: the volume of o sound decreases with distance what hoppens bo il? If i spreads out how could you prove 7

® How does the size of an ear trumpek aggect bhe volume of sound defected

How does bhe hype of mterial aggect how well it blacks sound?

® How does the thickness of a makerial aggect how well i blocks sound?

® Which makerials vibrake better and produce louder saunds? Can we identigy any patterns?

® Which malerials make the best sfring Eelephone comPonenls? Tin cans, Plashc cups, paper cups; or for the cable wire, skrlng or elasic. Predict and lest

Blow up o balloon with a lOP coin inside if. Swirl the balloon so the coin rolls around the inside (not slides). See cliP hHPs://www.Houkube.com/wafch?v:aAMW_3kwUhE Challenge children to use

their knowledge of pitch and volume fo inveshgale what made the squealing noise.




o Muke a SITQW oboe. See CliP hHPs://www,ﬂauLube.cam/walch?v:ngXhDZthQ There are mang exci|:ing inveshgahans H’;is can be used FOI‘, a simple one is hOW does H';e leng”’; Of |:|1e |:u,be
QFJIECL H'Le PiLCl’I cmd volume?

o Parhallg pll a 91055 bottle (or use test hubes) with walker. Top it bo make o sound and blow across it to make a sound. What is vlbrallng to make the sound in each case? Plan and carry out an

inveshgahon fo j:incl ouk.

o Can HOU predic|; |;|'1e relahve Pitch GJI |;unin9 J:orks FI’Om Hme Pa|:|:erns GJI r‘lPPleS H'tEH make when sfruck and PlQCed in WQLSI’

In KS3:

® frequencies of sound waves, measured in hertz (Hz): echoes, reglection and absorption of sound

® sound needs a medium fo travel, the speed of sound in air, in waler, in solids

® sound produced by vibrations of ob jecks, in loud speakers, delected by their efrects on microphone diaphragm and the ear drum; sound waves are longitudinal

L] OUdilOFH range OJ: humans ancl animals




Year 6 — LigH and how il lravels.

Nalional Curriculum Ob '|echves:

L] Recognise that lighk appears fo travel in slraighl lines.

® Use the idea that lighk bravels in skraighk lines to expla'm that obJecEs are seen because HmeH give oub or reJ:lecE liﬂhk ino the eye.

. Explain that we see H\ings because lighL bravels from lighl sources ko our eyes or from lighl sources ko cb\jecks and then to our eyes.
® Use the idea that lighl bravels in slraighl lines to explain WhH shadows have the same shape as the ob\jecks that cast them.

® Know how simple ophcal instruments work eg. Periscope, le[escope, binoculars, mirror, magnlJ:Hing glass ele.

Pupils should build on the work on lighL in yeor 3 explcr‘mg the way that lighL behaves, including lighl sources, reJ:leclrion and shadows. Theﬂ should talk
abouk what hoppens and make Predichons. Pupils mighk work scienhpca”g bH: declding where to Place rear-view mirrors on cars, designing and moking a
Periscope and using the idea thak lighf appeors fo travel in slroighf lines to exploin how it works. The5 mighl inveshgoke the relahonship between lighk

sources, ubJ‘ecls and shadows bH using shadow PuPPeLs. Theﬂ could extend their experience of [ighf bH looking o range of Phenomena including rainbows,

colours on soap bubbles, obJecLs looking bent in waler and coloured Fi”ers

Keg Ideos:

L4 Animals see lighlr sources when lighl brovels from the source inlo their
eyes.

L4 Animals see obJ‘ecLs when lighk is ref[ecled off thak obJ‘ecl and enlers
their eyes.

L4 Li.ghl rej:lecls off all obJ’ecLs (unless HIeH are black). Non shing
surfaces scalter the lighl so we don't see the beam.

o Lighl bravels in slru‘tghk lines
Assessmenk:

® Can H\eH recugnise that lighl appeoars bo travel in slraighl lines?

® Can HISH use the idea thak lighl bravels in slraighf lines to exploin that obJ‘ecls
are seen because H\eg give oub or reJ:lec|: lighk into the eHe?

® Can HISH expluin that we see lhings because lighL bravels from lighL sources ko
our eyes or from I‘Lghk sources ko ubJ‘ecLs and then bo our eﬂes.p

® Can H’leH use the idea thak ligH bravels in slroigM lines to expluin WhH shadows
have the same shape as the objecks that cast them?

® Can HISH use o graph fo answer scienhflc queshuns?

® Can H’lelj link whal H'meH have fcun& out bo other science?

® Can H’leH suggesf how to 1mpruve their work and say WhH H’)eH think this?

® Can H’leﬂ record more complex data and results?

® Can H’leH drow conclusions from their work?

® Can HISH reParlr J:indings from ‘mveshgahans leough wrilten explanohons and

conclusions using aPProPrioke scienhfic languoge?

Grealer Dep”‘l

® Can Hteg explain how di”erenl' colours of lighl’ can be creaked?

® Can Hteg use and explain how simple ophcal instruments work? (perisccpe. lelesccpe,
binoculars, mirror, magnif}jing glass, Newkon's firsi reflecl’ing }elesccpe)

® Can H}SH explore a range of Phenomena, including rainbows, colours on soap bubbles,

obJecls lacking benk in water and coloured Fi”:ers?




Prior Leorn‘mg

Being scienlisks

VOCObulOI‘H

In Year 3:

L4 Recognise that H\eg need lighk
in order to see Hl‘mgs and that
dark is the absence of lighk.
oNotice that lighl is ref[ecied
from surfaces.

L] Recognise that lighl from the
sun can be dangerous and thak
there are ways fo protect their
eyes.
® Recognise that shadows are
formed when the light from a
light source is blocked by a solid
abJ'ec|:.
® Find PaHems in the way thak

|:he sizes Gf shadows change

Drawing upon idea about lighl laugh} in yeors 3or b

a) How does the size of an ch‘ecL affeclr the size of the shadow?
b) How does the distance between the ligh} and the obJ‘ecl Offecl the size of the shadow>
c) How does the distance between the objec} and the screen affecl the size of the shadow?

® How would a solar eclipse be differen} if:
a) The moon was o differenF size?
b) The earth span J:asler or slower?

¢) The sun was large or smaller. d) IF the earth and moon were the same size bub J:u,erer away in the solar sHsLem.

® Two brees in a Fleld, one in FronL of the other as below. Predic if where the shadows averlap will be darker, lighker or the same as where H'\eﬂ don't and Plon
an inveshgahon bo Find oub. (Give them card and a ltorch). To what extent is solid card o gocd model fora bree? Adapl the experimenl bo make it o better model;
does this aJ:FecF your conclusion?

How does the amount aluminium Foil is scrunched aJ:J:ecl how much lighk is scaltered?

® How does the amount of Polishing aJ:J:ecL how well o piece of mekal scakters lighl?

® How per]:eck are our mirrors? Do some scatter more lighf than others?

® What happens to light when it is shone through waler? How is the agpecked by pulting glitter in the waler, o salk in the water, or kalc in the water?
How does the eye adaPL to digrerent lighk conditions?

® Predict how nocturnal animals are adapfe& fo l'wing in low lighL condihons; check Predichons lhrough research.
® Gel up some mirrors so you can see & candle that is hidden behind several corners.

® Give children a Periscope that doesn F work very weu, H’)eH work out what is wrong and lrg bo correct ik.

LighL source, dark, reflecl, ray, mirror,
bounce, visible, beam, sun, glare,
bravel, s}raigh}, opaque, shadow, block,
lransparen}, branslucent. Re}:lecl

Absorb Emilted Scattered Refrachon

In KS3:

® lhe similarities and diJ:Ferences between lighf waves and waves in malter

° llghl waves lraveuing H‘Lrough a vacuum, speed 0]: ltgl'}l?

® the ransmission of light leough malerials: absorplrion, di]:]:use scaHering and speculur re]:lechon ata surface Science

® use of ray model fo explain imaging in mirrors, the pinhole camera, the reJ:rachon of lighl’ and aclion of convex lens in focusing (qualikahve); the human eye

° light lrunsl:erring energy from source fo absorber leading fo chemical and eleckrical eﬂ:ecks: Phol’o—sensil’ive material in the refina and in cameras

® colours and the diﬂ:erenl ]:recluencies of light, white lighf and prisms (qualilralr'we onlﬂ); diJ:}:erenlriol colour eJ:fecls in absorPHon and diJ:Fuse reJ:lecHon




