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PREVIEW

Physics > Big idea PSL: Sound, light and waves > Topic PSL6: Wave model of light

Key concept (age 14-16)

PSL6.1: Refraction and dispersion

Progression toolkit: Explaining refraction

Learning focus

As students’
conceptual
understanding
progresses they
can:

Diagnostic
questions

Response
activities

Key:

n Prior understanding from earlier stages of learning

Light has wave properties, which allows it to be refracted at a boundary between one transparent medium
and another in which it travels at a different speed.

CONCEPTUALPROGRESSION

Use ray diagrams to show
how light refracts at a
boundary between
transparent media.

Describe rules for the
refraction of light at a
boundary between
transparent media.

Use wavefront diagrams to
show how water waves
refract.

Use a wave model to
explain how light refracts.

Compare the refraction of
light at the boundary of
different pairs of
transparent media.

Refracting rays

Bending bananas

Refracting water waves

Representing light

Refracting light

Liquid refraction

Measuring refraction

Modelling refraction

Explaining refraction

Turning expectations

ﬂ Bridge to later stages of learning
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Simple multiple choice

Liquid refraction

Explanation story

Simple multiple choice

Simple multiple choice
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Liquid refraction
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Measuring refraction
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Progression toolkit: Explaining dispersion

Learning focus The frequency of a light wave determines the colour of the light. When light refracts at a boundary, the size of the angle
by which each different colour changes direction is different.

As students’

conceptual
under:tanding Use ray diagrams to show Explain why red light Explain why blue light Predict how blue light Compare different colours
Nk how red light refractsasit | refracts in the way it does | refracts more at a refracts as it passes of pure light.
can: passes through a prism through a prism with three | boundary than red light. through a prism with three
with three 60° angles. 60° angles. 60° angles. n

Diagnostic
questions
Refracting red Prism rules Refraction blues Double refraction The colour violet
Response Prism blues
activities
Rainbow light Light comparison

Making rainbows

Key:

n Prior understanding from earlier stages of learning u Bridge to later stages of learning
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Refracting red

Prism rules

Refraction blues

Double refraction

The colour violet

BEST

BEST

BEST

BEST

inich diagram best showws how the red ight b refracted?

/ﬁ

a s

T | TN

3

e s rcaty mae v on s

Why does red ight refractas 1 passes thrcugh the prsem?

Ught entering |
the orism.

and I bent tomards the.
of mesdsup. [o o[ andl Do

Gt inside the ||
prism. the nermalline

| [ andisbentavay from

Laht lesving the. eeps the same and maves in s straight
prsm_ |* | peed % 5 line.

LT ——
urebs et g e 4 a3 g e

fferences betwsen aht.
Wikat do you think about each one?
o ascn muman. 1 (4] o s s st

e I e

H
I
HH
3

o b e e o rd g

B e g s s han g

o s i g7t 3 e e
et reaie.

ud s st s v i i

b Uehat s the best resson for your last stsmer?
St et e e —

& bty e 45 g e e e g
B 1 both s g, el e e o B .

€ 1 e s e oy

I

b snmsim e

L BEST [ — BEST —
Refracting red Prism rules Refraction blues Double refraction The colour violet
T it e g i s oo

B T
et ot wie o s Kbt S g

i g s e B B

e does violet it campare io blus light?
P L LTt ———

= [T T pree
wan | o | i | e
ew | wow | oot | et

[

& el s

€ Vel ba bgha e

B elerige has s ogar sanringn

Simple multiple choice
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Confidence grid

Confidence grid

—— sTugenT woRsHEET

Prism blues.

e rom e s, red g reacs s e ol I,
MG T 53 02,1 A 3 a3y T 18 T 0.

AT 35 0o o T e RN S 1
s o th g spueds s gainin e
R 5 i e h i i .

© o a  h th g g s .

1 getcson ot e

5 B e eSS 5T SVECTR RN Y. 4 e
e i o 0 Sy The v by gace =g 1 2

BEST —

|18 sTuoBT wWoRKsHET

Rainbow light

# b e sumas g e corcey, o s
e e anc sty o o
R e W T A T B S e

B L
110543 P g e 0 3 o gy b

NN OO NG

Why can white ight be sl ino the colcurs o the rainbow?
ek o et s o 5 i h e

e

A e .,
i plsdoods misrogl Rlachoohn ki

oo | U s
3 | o st e | o v g o | ot i waves
- ol astar than foater thee red.

Making rainbows

AR 5 S A 3 T 1w SISO
e ok Y 0 bt

\ M'H"

use: i ight 334
arainbous s made

R g can b repeid a4 s o wasebns i formand.

B e —

[ SRR A ——

Diffarent

Similar

Different

Lt et e e s beon € e et
e s e T e
© b i green o a el i B commen”

it g

Light comparisan

H

Developed by the University of York Science Education Group, the Salters’ Institute and the Institute of Physics.
This document may have been edited. Download the original from www.BestEvidenceScienceTeaching.org

© University of York Science Education Group. Distributed under a Creative Commons Attribution-NonCommercial (CC BY-NC) license.




