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National Carricutum Objectives

‘Year 1 - (ENERGY) Seasons and How they Change

Sicky Knowlodge

Vocabutary

+ Observe changes across the four seasons.
« Observeand describe weather associated with the

o Weather can change
+ Therearelotsof different types of weather:Rain, Sun, Cloud,Wind,

‘Seasons,spring, summer, autumn, winter, windy, sunny, overcast, snow, rain temperature

"+ Developingan understanding of change.

+ Observe and explain why certan things may occur
(62 teaves fallingofftres,weather chanss).

© ey -

+ Comments and questions about the place they live or
the natural world.

+ Howlong does i takeforthe round todry aftr it has been
Faining?
+ Does more rain take longer o dry?
Do countris with higher temperatures have los rain?
* How does ranfal and temperature change aver time in our school
srounds?
‘Which leais the strongest/best shade cover /best a directing.
‘What do you notice about differnt leaves?
‘What purpose to leaves servefor aree?
Why do you think eaves turn brownin Winter?
‘What colours can we find outside? Does thischange acros the

‘What effect does ain have onthe environment?
‘What would happen if there was too much ran?
© What would happenif there wasn't enough rain?

seasons and how day length varies. Snow,ete
© Days arelonger and hoter inthe summer ey Scientists Tmked Texts
+ Days.re shorter and colderinthe winter
+ Thereare fourseasons: pring, Sommer, Auturn, Winter o Steve yons tree: Seasons o
(Extreme Westher) (Patricia Hegarty and Britta Teckentrup)
Holly Green One Year with Kipper
(Meteorologist) (Mick Inkpen)
After the Storm
(Nick Butterworth)
Prior Learning. Key Question(s): Future Learning
In Early Years children should: © Why do more frequent days of rain saturatethe round? I Year 3 children will:

'+ Recognise that they need ightn oder 10 see things and that dark s the absence of

light.

© Notico thatlightsrefleted from surfaces.
+ Recognise thatight from the sun ca be dangerous and that there are ways to rotect

their eyes.

+ Recognise tha shadows are formed when thelightfrom a ight source s blocked by 2

solidabject.

+ Find patterns in the way that the sizesof shadows change.

‘Teaching 1deas.

ity & Classity

Observation over time attern el

Question - Assessment Opportunity

How could you organise allthe
objcts n the sola system into

How does the colour of 3 UV bead
change over the day?

Does the wind ahways blow the

o

Arethere plants that are i flower
mevery season? What are they?

What i it ke n Winte,Spring Summer and Autumn?
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Year3 - (ENERGY) Light & Sight
Sicky Knowlodge

Vocabutary

“There must b lightfor us t see. Without light it dark.
‘We need light t see thingseven shiny things.
‘Transparent materias et light trave through them, and opaque

Lightsource,dark,reflct, ray, mirro, bounce,visible, beam,sun, glare trave, straght,opague,
shadow, block,transparent, ranslocent.

'+ Observed changes across the four seasons
+ Observed and describe weather associated with the
‘seasons and how day length varies.
Children may:
* have some knowledge of were light comes from.
+ have scon their shadows and may know they appear
whenit s sunny.
© Have some understanding of a reflection.
* May understand they need lght to be able o see

A coinis lost, what would b the best way tofnd €? (Turn the
lightsout and see it shine? Use  torch to see it reflect?)

How does distancefroma light sourceaffect how bright tloks?
Howwdoes being in darkness afectyour sense of hearing?
‘What colour would b the best to make  safety jacket rom?
Howw does the colour of s mteral afect how reflecive its?
‘Wht would be the best materialto make 3 bind or 3 baby's
How does thickness of  materia ffect how mch light can pass
through 7

How many peces o tracing paper are as translucent as asingle
pieceof white paper?

= Recopnine thatight fom the s cam e s el ot g EEE TkedTer
ad that here ar waya 0 protec thir eyes  Beamsofligh bounce of some materis (cflecton) S
 Recogeiso that shadows ae formed when thelght 2 Shin aerals el g e beies th o siny el o R or
o 3 it Source i blocked by sl bject. s v James Clek Maswel il Tominson)
« P ptteen n e way sha the stz ofShdows [ I
g ooy Sicke)
[ ——
iy Puan)
o e Koy Quesiont: FaireLeariog
1 Year  chidcenshouldhave: . Ve  hidren il

© Recognise thatlight appears totravl instaightlnes.

* Use theidea that ight ravels n straght ines t explain that objects are een because
they give outor refect ight nt the ye.

* Explain that we see things becauselght travels from light source toour eyes or from.
lightsources o objcts and then to our eyes.

* Use theidea that igh ravels n straght ines t explan why shadows have the same.
shape a theabjects tha cast them.

+ Know how simple optical instruments work,e3; periscope,telescope, inoculars,
mirror, magnifying glassetc.

things. + How does the shape o a mirror ffect how the light reflects?
+ Howcan we change the darkness, ize and shape of  shadow?
‘Teaching 1deas.

Comparative tests Ldentify & Classify Ohservationaver ime: patern Sesking Research B Quesion - Assessment Opportunity
How does the distance between | How would you organise these | When i our dassroom darkest? | Are youmare ikely to havebad | How docs the Sun makelight? | Whatis ashadow?
the shadow puppetand the | light source into natural and. eyesight and towear lasses if
Screen affectthe size ofthe | artificia sources? s the Sun thesame brightness all | you are older?
shadow? doy?
‘Which pair of sunglasses willbe-
best at protecting our eyes?
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‘Year 4 - (ENERGY) Sound
Sticky Knowledge

Vocabulary

‘Sound travels rom s source in sl directions and w hear it when

‘Amplitude, volume, quie, loud, ear, pitc,high low, particles, instruments, wave.

ety ety
 Knowwhathappenstos st sittlsumits |+ Soundnove o b kel
ot © Sumdrestson st oy T
o Tommthewmreinbetwesn the volumeofasund |+ Coangng gt ot metaalof et wilcang the
ettt ey Jotbeis
Ko hoe soud raves rom a sourc 1o oo s [ oy — st orria ey Racks
+ Know the correlation between pitch and the object  Sound moves through all materials by making them vibrate. (Sound Waves) (Francesca Simon)
‘producinga sound. o Changing the way an object vibrates changes s sound. Gailileo Galilei Moonbird
L B vibraton rodtelostes st st raions | Goemency ot ot st aves) | G )
e e
et v (e i) e e pcied | Alsandes Grabam el e i iper of tametn
et frovetifvcrnston) fotenn]
o esraing ey uesiontr Foars v
JE— 15 hidren s s

+ Some understanding that they use ther ears to hear

© Knowabout their different senses.

© Howcan you change the volume of asound?

How does the sizeof an ear trumpet affect the volume of sound
detected?

How does the type of mateial affect how well s locks 2 sound?
Howw does thickness of material affct how well it blocks  sound?
‘Which materials vibrate betterand produce louder sounds? Can we.
identifyany patterns?

‘Which materials makethe best trin telephone companens? (tn
cans, paper cups, latic cups,wire cable, string plasticor olastic -
predictand test)

How does lengthofthe tube (when making a sraw oboe) afect the
pitchand volume?

Can you predict th rlaive pitchof tuning forks from the patterns
of ripple they make n the water?

frogquences of sound waves measured in hertz (), echoes reflction and absorption.

of sound.
‘Sound needs a medium o trave,thespeed of sound n i, i water,

microphone diaphragm andthe ear drum; sound waves ae longtudinal
auditory range of humans and animals.

‘Teaching 1deas.
Comparative tests Ldentify & Classify Ohservationaver ime: patern Sesking Research B Quesion - Assessment Opportunity
How does the volume ofa drum | Which material is bestto use for | When s our cissroom the Isthere alik between howloud | Do all animals have the same How can we make different sounds?
change as youmove further | muffling sound incar defenders? | quictest? itisinschool and the time o day? | hearing range?
away from it? Ifthereis 2 patter,is i the same
inevery area of theschool?
How does the length of a guitar
string/tuning fork affect the
pitch of the sound?
Are two ears better than one?

Solids
‘sound produce by vibration ofobjects inloudspeakers, detected by their effects on
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‘National Carriculumm Objectives

‘Year 6 - (ENERGY) Light and Sight
Sticky Knowledge

Vocabulary.

* Recognise that light appears t travelin straight.
* Use theidea that lighttravelsinstraight lines to

© Animals seelight sources when light travels from the source nto
their eyes.
* Animals see objects when lght s reflecte off that bject and

Lightsource,dark,reflct, ray, mirro, bounce,visible, beam,sun, glare trave, straght,opague,
shadow, block,transparent, ranslucent. Reflect Absorb Emited Scatered Refraction

+ Notice that lights reflected from surfaces.
+ Recogaise thatlight from the sun can be dangerous
‘and that there are ways to protect their eyes.

+ Recogaise that shadows are ormed when the light
froms light source is blocked by a sold object.

+ Find patterns inthe way that thesizes of shadows

« How does thedistance between the object and the size o the
Screen affct the sze of 3 shadow?

+ Howwoulda solarecipsebe ifferent it
~The moon wasa diferentsze?
"~ The carth span aser o slower?
The sun waslarger or smaller?

fthe earth and moon where the same size but urther away inthe

solar system?

+ How does the amount of shuminium ol scrunched afecthow
much light s scatters?

« How does the amount of polishing affect how sll a pice of metal
scaters light?

© How perfect areour mirrors? Do some scatteright more than
others?

+ What happens to light when tis shoni through water? How s this
affeced by putting giter sat or tlc i the water?

© Howdoesa periscope/microscope/telescope work?

explain that objectsare seen because they give out o enters thi ey Toy Scentes TkeiTen
reect lightntothe eye.  Light eflect offall abjects (uness ey areblack. Non shiny
* Explain that we see things because light travels from surfacesscatter height 50 we dono e the eam.
ight sources to our eyes o rom ight sources o © Lighturavelsinsraighnes. ‘Thomas Young Letters rom th Lighthouse
objects and then to o eyes. (Wave Theory fight) (Emma Corrl)
 Use the idea thatlight travels i straght lnesto
explin why shadows have th same shape as the Tl Haytham (Alhazen) The Grufalo’s Citd
bjectsthat cas them. Wight andou Eyes) Qi Donakdson)
+ Kaow how simpleoptcal nstruments work ..
o ments v Percy Shaw The King Who Bunned the Dark
e e, mocr s maging (e CoteEye) (Emily Howorth Goots)
Prior Learming Key Questonts) Future Learing
I Years children should: + ow doesthe szeof an bject affec th iz of  shadow? Ky Sage 3 eildren il leam about:
'+ Recognise that they need lghtin order to sce things = ow doesthe distancebetween helight and th obec hange the o hesmlarites and differences btween ightwaves and waves i mater
and that daris the absence ofight Soeafshadow? © lightwaves traveling through a vacuum;speed ofight

+ the transmissionoflight through materials: absorption, diffuse scattering and
speclar reflection at a surface Science

+ use o ray model o explain imagingin mirrors, the pinhole camera the refracton of
lightand action of convex lens n fousing (quaitative), the human eye.

+ lighttransferrng energy from source to absorber leading t chemical and electrical
effct; photo-sensitve material i theretinaand i cameras

+ colours and the diffeent frequencies o lisht, whitelight and prisms (qualtaive ony):
Gifferentialcolour effcts in sbsorption and dffus relection.

‘Teaching Ideas

Ldentify & Classify

Oherotonowrime | PatternSesking

Eesearch

Can you identify all he
colours f lght that make white
light when mixed together? What
colours doyou get ifyou mix
diffrent colours ofigh together?

©

Does the temperature of alight
bulb g0 up the longer itis on?

How does my shadow change
overthe day?

Isthere a pattern o how bright it
isinschool over the day? And. if
thereisapattern,si the samein
every classroom?

o

Why do some people need to
wear glases tosee clearly?

How do our eyes adapt o
diffrent conditions?

(=)

Why does my shadow change length over the course of a day?





