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Lesson Plan Phase 1
Lesson Plan — Step 1 Cynllun Gwers —Cam 1

Student-teacher William Myers Class: | 8H

AoLE or Subject Science and Technology Date: | 24/1/2020
Lesson Focus: Light Refraction

Meaningful linksto | Developing explanation skills based on scientific
Curriculum knowledge of refraction of light

Meaningful links to: | Literacy — Learning the terminology associated with light
Cross Curricular refraction

Responsibilities

Personal Targets (Linked to QTS and identifed in weekly review):

Volume/ Other methods of gaining pupils attention.

Addressing the needs of ALN pupils.

Learning Objectives (focus on Learning- use accessible vocabulary):
The pupils will learn to:
Analyze how light behaves as it passes through different objects

Success Criteria (clearly linked to each Learning | Assessment of Pupils’ Learning

Objective and related to the process and/or product | Evidence

of learning) (What have the learners to say/write/do/produce —
to demonstrate learning)

Pupils can explain what happens when light | Pupils will have to answer 3 question

shines through glass at different angles. sheets at various points in the lesson
Pupils can explain the phenomenon of light on light refraction

refraction




Time Activities/Methodology/Key Concepts Pupil Tasks Resources
(Teacher’s Role —including key teaching points and (Pupils’ role -including differentiation strategies, (Including Health and Safety
key questions) engagement in formative assessment and requirement)
homework)
Starter; Provide light refraction question | Pupils are to fill out the question sheet to Light Refraction
_ sheet 1 to determine initial knowledge on | see what knowledge they may have of question sheet 1
Opening | the subject. light refraction already.
phase
(with links
to prior
learning)
Main; Provide students with a theoretical | Pupils will be given an explanation of Light Refraction
_ explanation of light refraction; how light refraction works. Questions: Do Question Sheet 2
Tgaéglrr;g Light bends if it moves through solid you know what happens when light
Learning objects like glass or prisms coming inat | passes through a glass block? Does

an angle. This is due to the light slowing
down as it passes through the object.
Provide light refraction question sheet 2
to ascertain knowledge gained.

Take students outside to model light
refraction on the red gra.

anyone have an idea about what light
refraction means?

Following this they will attempt a
guestion sheet modified from the first
one to ascertain understanding gained.
Pupils will then accompany teacher
outside to the red gra/ field to take part




in a physical activity demonstrating light
refraction:

A line will be drawn in the red gra, pupils
will hold hands/hold onto a long stick and
walk straight towards the line in a line.
They will slow down to half speed once
they cross the line.

The same will be repeated, but this time
they will walk at the line at an angle
which will cause their path to bend as
they slow down one by one when they
cross the boundary.

Plenary

Plenary; Provide light refraction question
sheet 3 to determine knowledge gained
following physical demonstration

Pupils are to answer a final question

sheet, slightly modified from the 2nd

sheet to see if any further knowledge
was obtained.

Light Refraction
Question sheet 3




Lesson Plan — Phase 1
Evaluation of the Learning Experience
(include references to QTS)

Evaluation of Pupil Learning

Evidence of Learning
(including attitude to
learning over time))

Next Steps for
Progress

Reflective Analysis of Teaching and Strategies For Development — including
justification/rationale for pedagogical choices

Evidence of my
Effective Practice

Areas for my
Development

Personal Targets
for Progress




Interview Questions

e How did you enjoy the lesson?

o Were there any points in the lesson that you found particularly difficult?

e How well did you understand after the first explanation?

e What affect did the second explanation have on your understanding?

o How useful did you find the physical aspect of the lesson?

e Imagine you were me; if you were to do the lesson again, would you do something
differently? (after the other questions)

e Give them a chance to validate their responses
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Observation Schedule

Leuven scale of involvement will be used as the criteria for the observation schedule:

hsem.

Stage in the Lesson: | Pupil: .
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Reflection of the Lesson Study {based on Gibhs 1988):

Name: Wl Mﬁ;ua

Date: U /z/20

ase’J»'Jﬁ

Class: #.G.
Stage Notes Prompts
Description | o Explen akiwor f,-g elodricak e euk What happened...
"D OF e AL . ...during the main body of the lesson?
.%\w J v\ual,lw«j : ..when tearners encountered difficulties?
s \Wewe V\MSH/LLO\ adocund M\SW“y ...during times of transition?
COMAL. ?/i,\j_/b\“?_.gn i S IVP O How did the learners respond to the
— 2 e M e s Fa_,),r 4{ different phases of the lesson?
we s2ouCln What were...
e Lowgar s 1Y %,L,L wn Sheed | l.the main areas for developmentin
today’s session?
Feelings - Prackicok-hard de eangagl What were your thoughts or feelings
A2 - PG‘F!““C‘?M\* ’ during the lesson?
> Lasten weuk walk, gk everslineg Giving examples from within the lesson,
A - explain your feelings?
Evaluation | E\M}jw u.k%ag,p_d Mmosh are, Can you list...
! ' LAl . ...the aspects of the lesson that went well?
...the elements of the learning experience
° Twose dishracied vackicok Lo ere disappointing?
elovneanl oLlﬁlM’L g«U’ EINRNVIVEIN ..any factors that influenced the learning/
U experience?
o b wes & veultlon Wssonr so What are some of the problems...
fVLU’?- teall leaseol, - sgune. ...learners encountered?
waech A:% :.CU\LB etk Mais. ...you encountered?
...support staff encountered?
Explain where the learning could have
‘ been more effective.
Analysis ‘e Eg@&w& gesbin s anpsh studewkWhy would someone else think that...
5W W eav’ MJMJD ag ...thI.S was an effective/ ineffective
usten- : session?
, . - o MWhat caused...
[* Reui previoms onkewt & ws
gvaffuj\w%q Lods a@ \ s ‘Mﬁ ..the learning to be effective today?
@ X ) _disruptions and the children being off
—> Successfed Wasen s amseergg o
H,u?_ Peseorcha %w’r-‘.,ov\ . ..the overall success of today’s session?
What literature could be used to develop
your knowledge of how to improve?
Conclusion »W Lok \W‘&L\ncai o\giaedf. Can you outline...
, it - aJaLLLlrj %%M b g wetd- ;hﬁwg(ﬁu cfouid mdo?ve the lower/ mid/
. . i ility forward?
? €0 v !?‘w(rbs.u‘ wrihea NIEN abili
H; él’wr, C. (i, ..the next step for the whole class?
. m }eg{‘&kﬁ Fius el enpeck for n..the next steps for specific individuals?
cL Look Lo \ad‘wjz“ ...Did the physical engagement work?

¢ Plmsical %W N@'Vkld\




Summarise ideas on how to improve
practice.

Action Plan ¢ Wwe.  apyropiete, Yo
MWPMG&Q gl el

Describe an incremental plan for the
application of the knowledge discovered
and how this may impact lessons in the
future.

Later reflection (up to 48 hours post-lesson study):

General comments on
initial reflection:
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Are there other
additional ideas that
could improve the
effectiveness of the
learning taking place?




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

T4 MW

2. What do we call an object that allows all light to pass through it?

“Ttnpar Uik

3. What happens to the light as it passes through different see-through
objects?

B QR dovn

4. s the speed of light affected as it passes through different see-through
objects? If so, In what way?

o voud & Slod




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

A OGS

2. What do we call an object that allows all light to pass through it?

Ny porit-

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

Ta Aot dgth

4. |s the speed of light affected as it passes through different see-through
objects? If so, In what way?

TKW’Q& P/mm

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

/




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

e 1\"‘5‘—’5 BRErr o T i e—

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

B i A b I LA
B T iy 7 S B e R G L e

eed of light affected as it passes through different see-through

objects? If so, In what way?

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

2. What do we call an object that allows all light to pass through it?

3. What happens to the light as it passes through different see-through
objects?

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?




Light Refractiqn worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the
space below:

Whenm U gm' bind s

2. What do we call an object that allows all light to pass through it?

Tramsporent

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

90° Q015 STrRight . at v Qugle, <hanges
dite cton

4. Is the speed of light affected as it passes through different see-through
okij‘ec;;_? If so, In what way?

Mes, it gﬂﬁa (Dl df

5. Draw what will happén to the light ray as it passes through the glass
blocks that follow:

6. Now draw what happens to the ray coming out the other side.

Tt 15 aF +h sams angle as it er'””fAnsmw I _

7. What can you say about the angle it comes out at? Extension: Try
drawing how the next light ray is affected; think about what happened

outside.




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

Nopi

2. What do we call an object that allows all light to pass through it?

'T‘re:uxspu_,((,m

3. What happens to the light as it passes through different see-through
objects?

T {ebhig s
Y

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

ialinen ‘1(\?\“1 p2acs

2. What do we call an object that allows all light to pass through it?

Jrans porent

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

qn’ r\m;u, i unudd 2o SHraight ang ol iasonad fn et

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

\/65 ik dewws LAy

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

S

&/

L4

\




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the

space below:

LA 70 {iré/W’ bapds

2. What do we call an object that allows all light to pass through it?

Arowms puldnf

3. What happens to the light as it passes through different see-through

objects at different angles, including 90°?

C{D"a_mgﬂ it woudd  go ﬁzm‘}ﬁ,. Q@L ool opald bl

. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

:"éi; i+ weulll St douni

. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

. Now draw what happens to the ray coming out the other side.
The Same as  srowisd

- Answer 1n Spoe aleeve
. What can you say about the angle it comes out at? Extension: Try $*4*"ten
drawing how the next light ray is affected; think about what happened
outside,




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

NO

2. What do we call an object that allows all light to pass through it?
/\(o,.g Dew eny

3. What happens to the light as it passes through different see-through
objects?

It ref)1RctS

4. Is the speed of light affected as it passes through different see-through
objects? If so, in what way?

\ AOn'y W now




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

whn  Lght  ends

2. What do we call an object that allows all light to pass through it?

(ro&(\)(wrﬁ?\k

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

00 = qoes draigh”

Ml obro = blnds

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

yes  Sws down (n Frowstusent

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

|
| R %




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the
space below:

Whoa_ Gaht  benas

2. What do we calt an object that allows all light to pass through it?
re

\ Do pocent

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

V2 skagns
AU PN - bpnd S

4. Is the speed of light affected as it passes through different see-through
objects? If so, in what way?

V€S Llows  dpwn e ywvopan  ObIRCHS

5. Draw what will happen to the light ray as it passes through the glass

blocks that foliow:
/A\

~

//

6. Now draw what happens to the ray coming out the other side.

W Soee as  Svodsed
,k L("A%WU o 'QF’Q.C-Q_ P el
7. What can you say about the angle it comes out at? Extension: Try = qme¥ion.

drawing how the next light ray is affected; think about what happened
outside.




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

Tdo Qot Khow WY J+ pmegps

2. What do we call an object that allows all light to pass through it?
+mn%pamq~r

3. What happens ta the light as it passes through different see-through
objects?

T+ SowsS algoan

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

Vo 9S4 Slows  ouif,




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

It s When UgWtr Yamess TMOouge
AN Ohde o T Bapdg

2. What do we call an object that allows all light to pass through it?
”\‘mr\spcs&e AYx

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

T deeS pot beod

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

VeS '+ siows  Adduwn

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

//

|

1

w
v
v

i

\
=




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the
space below:

T+ Oheans (hea Dant PGSSes b

W bdeer ik heodS

2. What do we call an object that allows all light to pass through it?
T 0ot ot

3. What happens to the light as it passes through different see-through
ohjects at different angles, including 90°? '

W 7 A otrhec argies A beror

Ot Go® 14 otgesdi

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

‘when L MOy A pagsgg ~ D g,
Ol/ect [+  H(owl  QUswA -

5. Draw what will happen to the light ray as it passes through the glass
blocks that foliow:

6. Now draw what happens to the ray coming out the other side.

o Pngustr i Space idoove.
7. What can you say about the angle it comes out at? Extension: Try qGuastion:
drawing how the next light ray is affected; think about what happened
outside.




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below: '

Ld0o noT  Know

2. What do we call an object that allows all light to pass through it?
Trasparent

3. What happens to the light as it passes through different see-through
objects?

| T4 reflecie

4. Is the speed of light affected as it passes through different see-through
Tbjects? if so, In what way?

dont know




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

ignT re fraction when BErlight bends

2. What do we call an object that allows all light to pass through it?
TranSparen ™

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

- AeCsS NaT dnd

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

¥s 1t slewfs down

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

r

b/

(V%
\

o




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the
space below:

WA hoiaY b ends

2. What do we cali an object that allows all light to pass through it?
Crons Pcﬂ ren ?’

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

it dees  not lend

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

\,\,es T osiowds olgwn

5. Draw what will happen to the light ray as it passes through the glass

/\ blocks that follow:

e

N/

____,)/

~

6. Now draw what happens to the ray coming out the other side.

dne Some o5 S e
the Seme od Star e, o
7. What can you say about the angle it comes out at? Extension: Try gpredion -

drawing how the next light ray is affected; think about what happened
outside.




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

RS _a  |igqht oy Goed H\fowﬁ\ o
See~ H&aﬁku abje b~ ik bends S/MAHu

2. What do we call an object that allows all light to pass through it?
éfaﬂé!ﬂaref\+ g HanSlucent

3. What happens to the light as it passes through different see-through
objects?

W The  lian - f?\w bepddd . bLut  only

[ e Se Hiowin? oblech 4 ok an oudle
e E WadS SIETEA  He Yisht Wosddnt  Send”
4. Isthe speed of light affected as it passes through different see-through

objects? If so, In what way?
TeS * g deeS egfect M _Speed oS

S Saft of Mk of A8 cob  Wepf Hmwz\mw(
JFowoould Slpwy Apusn

(

Mg

glopdes Cral Speod
g:g’_; © nolral SpP

7 -




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

AS o [isfl}"r foy Gore § H[O\\lﬁ.’"\ N See— Ehfouyn
Oth(,f:S 1 benOLSS\réh};’I.j (O"‘J,” (£ e odgd‘-ee,t- S w@n@)

2. What do we call an object that allows all light to pass through it?

L. anSpog en f oned Handluceny

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

ITE i+ waesS  wd q0°  iF woounid Go s#r@c,;\f—
theowahh 04 b a1a8  woonky 3t tomald re
D bk Al ooty = St CO

4. Is the speed of light affected as it passes through different see-through
objects? if so, In what way?
atlec

ges  F _doeS @BEbect He Speed as 6 )¢

-

15 Sact o KKe o cal woeat ﬁ\rawimm T S ould Slow
AOWSp. ~

5. Draw what will happen to the light ray as it passes through the glass

blocks that follow:




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the
space below:

AS a fw\hF f‘own G, A(A‘owuh A Sp?wﬁ*"ose«q).

_Q%‘gcﬁf‘ af‘ M S’\é}\f”‘hﬂ /D:‘I/q :F % tbéqed- Y U&.@"\}&)

2. What do we call an object that allows all light to pass through it?
P(anﬁlﬂmfe ab __and  franSlucen

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

LEF oS af 0° ik voouwd ge Siaigir ot
i€t wes U\Stbm‘f}; 1 wamuid wM Ot Afo'}L

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

MeS f S affecipdt _He Speed oo i N woas

%orf*o? Lkg o cof voent Fﬂrmg, e s O F wat )
Slovd e dA-
5. Draw what will happen to the light ray as it passes through the giass

blocks that fotlow:

-]
N

-

-~

6. Now draw what happens to the ray coming out the other side.
T 865 ‘n owd ¢S our of fHe KLane

Sort oF angle. o Prsier adeate 2 akowe
7. What can you say about the angle it comes out at? Extension: Try  guestion

drawing how the next light ray is affected; think about what happened
outside.




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the

space below: . - . ‘ | |
Qs o bgnb (84 dogs  foowyn o  Seatm, fj n Ohlect
b Sighites Kot - N
2. What do we call an object that allows all light to pass through it?
._MM_JM&M..\'&
3. What happens to the light as it passes through different see-through
.objects? ~ ;

Ah, 'j"‘ Cou beads  bul onle P b Cepmspary oblect s
b e %L&_%b%mﬂuwd

4. Isthe speed of light affected as it passes through different see—through
objects? If so, In what way?

5‘5 [1¥ cbes Ol Ehe Speed s l.ét.' Sofs _of [ o Com

_éLmGim‘jn_mud,__m_--ﬁ wiodel  Slow. _gwn -

PO
Kl e sy a e D

|
&
¥

. RS

—

T & AR N N WS 25 AN
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Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the

space below: 7
Gs A ] AT 2 61’%&_@1@%1 DIJ\J el
L bsz j .S'hﬁhéfiﬂ _

;. What do,we caH an objéct that allows all light to pass through it?

_ém_ﬁnme__w bronsluacent,

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

'.r ;.é Llas od 4a° ]‘é WnﬁJJ éln idfé‘-\;'j_u_é%b_ﬁaal_‘[
. o :

Jé Nas Jém..jhif .hmamﬁl /m—n Y

. Is the Speed of light affected as it passes through dlfferent see-through
obJects?’ If so, In what way?

O(es e dess effe). te  SPeed G5 i 5 Sort of if G (opf
“ens [rmjk Mud & __4pu | _donn .

5. Draw what will happen to the light ray as it passes through the gla'ss
blocks that follow:

k-4

7




Souissogy

Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the

space below:
(4 S S 1Y S N N v/ TR TP Amc:jA_a_mﬂmeggct
1d hends S‘{_&jg@; J J
J

2. What do we call an object that allows all light to pass through it?

_L‘Fms pm-—anz. r;...nof Loods lncorny:

3. What happens to the light as it passes through different see-through
cbjects at different angles, including 90°?

if b ° Slreahl é‘rog_k

o ; 5 X 3”‘ b Gowid (AP -_.‘j

4. |s the speed of light affected as it passes through different see-through
objects? If so, In what way?
Ccfjs P it does  plfect fie  $prd o5 it is  Soct of g acer
ent éro%j»\ tod G dowld  Slow  down,.

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

"
o

k-

6. Now draw what happens to the ray coming out the other side.

o Dnswer in Space a'b‘f&
7. What can you say about the angle it comes out at? Extension: Try G
drawing how the next light ray is affected; think about what happened
outside.




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

Objieck a"r bﬂnfb C. L th“l\%
2. What do we call an object that allows all light to pass through it?

'/rr'Om spatent and Aronsiyuzeans

3. What happens to the light as it passes through different see-through
objects?

-’\’hg. \tom-\- foy be.noﬂ% ﬂu"} anly iC +he sSee
W o X - \

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

MeS Tt 1S does, effecy the speed s 1S Sort

of live it a caf wint theough mock v wioutd
Souwe douin.

C?"W-‘?""@& —m ] Normai seeed

Sl1owexr 1 el
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Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

As a \\Bh\— T oe heo; '
object i bends Sightly f‘omb: £ +h£_0_h)_§£d’__|_3_{.0m’ltj)

2. What do we call an object that allows all light to pass through it?

Troosparent and Teansiusent

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

dIf 4+ woas ot 907 it oo go S+ra£8'hl-

+hrouan If— L LIS Loty L wioutel ¢ ovne
4. Isthe speed of light affected as it passes through different see-through

objects? If so, In what way?

yes v deoes efpect e Speed as it Sarct

o£ hl{’e it a Qi gapent Ahecoiign viddal it
wouick 8low down- v
5. Draw what will happen to the light ray as it passes through the glass

blocks that follow:

7

A




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the

space below:

A‘; A 18ht row goes thcoiicn 0 See - +hrocuab
. o U GJ J
Obhect 1% bends Sii’g'hﬂbj

2. What do we call an object that allows all light to pass through it?

TCansparent and -Translysent

3. What happens to the light as it passes through different see-through
ahjects at different angles, including 90°?

TE v o0 at 0;0" 1t wioule) ao s*-rcd%m

Ihrouah TL Iv oS weny

ot Vbene

1+ wouiel eomme

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

es Tk does egfeck

t+he Speecdd as v Soft

Of WHe ¢ o Caor went threoeugh ok X
wolliel glow daan - J
5. Draw what will happen to the light ray as it passes through the glass

blocks that follow:

\// |

6. Now draw what happens to the ray coming out the other side.

T+ Qoes i Gndl comes Ok

Sort of angle -

,&? +he Soumwme

o Prser in gpace alpove

7. What can you say about the angle it comes out at? Extension: Try  gueskion.
drawing how the next light ray is affected; think about what happened

outside.




Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

2. What do we call an object that allows all light to pass through it?

T lumino

3. What happens to the light as it passes through different see-through
objects? '

T3 \wnd it Tne Lot Slowsd Sown. & heads
o i 24 .(onl
Comesy ih ol an angle.
4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

T dhink so! Tas spaed & Snt o Jam oo (v ammer




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the

space below:
Lt cofronon s when 6 ren § ‘Gt pousts Werongn
O\ “‘\2 Seas %Ay M‘-M‘f
Lonty hoppas (F D Ly Comes n ap ouw )

2. What do we call an object that allows all light to pass through it?

Trmgpg agnt

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

Tt \ger S0y poemes  oupr the Objpkbux  dorsing
Y clr Chauy Y bigut geamas WMOugs o s dwpcr b banas

B Contipaes Ma Sane as beYoec)
4, Is the speed of light affected as it passes through dffferent see-through

objects? If so, In what way?

TM%@MQE_Y@&__M do o os biggat pusfos n\rou‘\n
i

5. Draw what will happen to the light ray as it passes through thé gIaSs
blocks that foliow:

S L /,w__ﬁ}___?}_/
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Light Refraction worksheet 3:

T

1. Do you know what Light Refraction means? Write your answer in the
space below:

Lm.\nl— cattlon is Jun o sep Mo @
LB S0ty o} w S

'* tomiy in at on Onda.
. What do we call an object that allows all light to pass through it?

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

4. |Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

Y L sdear oc g h‘@k Oy  PSes huoud
a8 e e Ohjeth.

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

W
R4
~i

ﬂl’
~
il

—
~
~/

=

o

6. Now draw what happens to the ray coming out the other side.

e Anseoer . QPQ,CC. edeend.
7. What can you say about the angle it comes out at? Extension: Try = gMeshon.

drawing how the next light ray is affected; think about what happened
outside.




Light Refraction Worksheet 1.

. Do you know what Light Refraction means? Write your answer in the
space below:

It Repoctz,

. What do we call an object that allows all light to pass through it?

Tlstalent

. What happens to the light as it passes through different see-through
objects?

. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?




Light Refraction worksheet 2:

. Do you know what Light Refraction means? Write your answer in the

space below:
Lty /tg/% bards

. What do we call an object that allows all light to pass through it?

[Yamspntend-

. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

b Lopyq _nal g 40°asple

. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

(e Soved 5‘? [L;/%/( -

. Draw what will happen to the light ray as it passes through the glass
blocks that foliow:




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the
space below:

VGt hede
2. What do we cali an object that allows all light to pass through it?

T2BPer~ A~

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

$iodS dOca L _wea LE8,ns

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

I
) oY t
5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

Y

el

~

-

L

6. Now draw what happens to the ray coming out the other side.

« Pvswer w gpae ohogwe.
7. What can you say about the angle it comes out at? Extension: Try o

drawing how the next light ray is affected; think about what happened

outside.
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Light Refraction Worksheet 1:

1. Do you know what Light Refraction means? Write your answer in the
space below:

| Ak

2. What do we call an object that allows all light to pass thréugh it?

e

3. What happens to the light as it passes through different see-through
objects?

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?




Light Refraction worksheet 2:

1. Do you know what Light Refraction means? Write your answer in the
space below:

ks udnen E%W Bl

2. What do we call an object that allows all light to pass through it?

p0rer

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

4. Is the speed of light affected as it passes through different see-through
objects? If so, In what way?

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

v
\43




Light Refraction worksheet 3:

1. Do you know what Light Refraction means? Write your answer in the
space below:

2. What do we call an object that allows all light to pass through it?
fyml
1rond Dl

3. What happens to the light as it passes through different see-through
objects at different angles, including 90°?

\r %}M\m(\f bat oF 6l when e ooqnk
of U0 Whah fare

¥y 1

4. Is the speed of light affected as it passes through different see-through
objects? If so, in what way?

5. Draw what will happen to the light ray as it passes through the glass
blocks that follow:

g

v
e =

e

6. Now draw what happens to the ray coming out the other side.

¢~ Psiver in Spare cesve
7. What can you say about the angle it comes out at? Extension: Try =~ gquedion.
drawing how the next light ray is affected; think about what happened

outside.




SAMPLE CONSENT FORM (PARENTS)

PROJECT TITLE: How does physical engagement aid students’ development of conceptual
modelling in Physics?

Name of Researcher: Mr William Myers

Please initial box

1.1 confirm that | have read and understand the information sheet dated 3/2/20 —
4/2/20 for the above study.

2. lunderstand that my child’s participation is voluntary and that | am free to
withdraw my child from the study at any time, without giving any reason.

3. I understand that my child can choose to withdraw at any time, without giving a
reason.

4. | understand that the information given by my child will be used in a university
assignment.

5. l understand that my child’s name will not appear at any time.

6. | agree for my child to take part in the above study.

Child’s name Parent signature Date

When completed, please return in the envelope provided to
................... by the ...........of ................. (date)

Thank you.



INFORMATION SHEET (PARENT)

PROJECT TITLE: How does physical engagement aid students’ development of conceptual
modelling in Physics?

Dear Parent / Guardian,

My name is Mr William Myers and | am studying for a PGCE qualification at Yr Athrofa,
University of Wales Trinity Saint David. | am currently a student teacher within Ysgol Dyffryn
Taf and am teaching in your child’s class.

I would like to invite your child to participate in my research project. The title of the project is
‘How does physical engagement aid students’ development of conceptual modelling in
Physics?’ and | aim to investigate whether the use of physical participation within lessons helps
with the learning of some concepts in physics. Through your child’s participation, | hope to
ascertain how this can be developed for use with a range of classrooms teaching physics.

The lesson shall occur largely as per usual, with small additions of question sheets to ascertain
understanding at different stages of the lesson. Throughout the lesson a research partner shall
be present to observe the class and how pupils interact with activities. Following this, your child
may be part of a group interview to allow for discussion regarding their opinions about the
different stages.

All names will be kept strictly confidential and will only be known by myself and my research
partner. Your child’s participation in this study is completely voluntary so you or your child can
withdraw from the study at any stage. Your child will also be asked to give their assent before
the beginning of the study.

After careful and precise analysis of the data obtained from the lesson observation and group
interview, | would be happy to provide you with a copy of the findings at your request. The
results of the research will be discussed in a university assignment that will contribute to my
PGCE course. The results of this study will be stored on a firewalled drive belonging to the
University and all raw data will be destroyed once the assessment has been marked.

| thank you in advance for your time. If any questions do arise, feel free to contact me at your
convenience.

Yours sincerely,

Mr William Myers




INFORMATION SHEET (PUPIL)

PROJECT TITLE: How does physical engagement aid students’ development of conceptual
modelling in Physics?

Dear Pupil,

My name is Mr William Myers and | am studying for a PGCE qualification at Yr Athrofa,
University of Wales Trinity Saint David.

| would like to invite you to participate in my research project. The title of the project is ‘How
does physical engagement aid students’ development of conceptual modelling in Physics?’ and
| aim to investigate whether the use of physical participation within lessons helps with the
learning of some concepts in physics.

The lesson shall occur largely as per usual, with small additions of question sheets to ascertain
understanding at different stages of the lesson. Throughout the lesson a research partner shall
be present to observe the class and how pupils interact with activities. Following this, you may
be asked to be part of a group interview to allow for discussion regarding your opinions about
the different stages.

All names will be kept strictly confidential and will only be known by myself and my research
partner. Your participation in this study is completely voluntary and you will be asked to confirm
that you'’re willing to be a participant at the start of the lesson, but you can withdraw from the
study at any stage.

After careful and precise analysis of the data obtained from the lesson observation and group
interview, | would be happy to provide you with a copy of the findings at your request. The
results of the research will be discussed in a university assignment that will contribute to my
PGCE course. The results of this study will be stored on a firewalled drive belonging to the
University and all raw data will be destroyed once the assessment has been marked.

| thank you in advance for your time. If any questions do arise, feel free to contact me at your
convenience.

Yours sincerely,

Mr William Myers




Observation Schedule

Leuven scale of involvement will be used as the criteria for the' observation schedule:

Stage in the Lesson:

Pupil:
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Reflection of the Lesson Study (based on Gibbs 1988):

Name: 5% M
Class: & W

Stage Notes

Description E W
ot @W

'%MWJQ olgwwt%w/wg

Feelings /? 4 W { (w(

Evaluation M;

Analysis

Conclusion Prnd / i
W«\
Vypbigl vtl] wih ot

=

Date: 3/2/2.0

Prompts

What happened...

...during the main body of the lesson?
..when learners encountered difficulties?
...during times of transition?

How did the learners respond to the
different phases of the lesson?

What were...

..the main areas for development in
today’s session?

What were your thoughts or feelings
during the lesson?

Giving examples from within the lesson,
explain your feelings?

Canyou list...

...the aspects of the lesson that went well?
..the elements of the learning experience
that were disappointing?

...any factors that influenced the learning/
experience?

What are some of the problems...
...learners encountered?

...you encountered?

...support staff encountered?

Explain where the learning could have
been more effective.

Why would someone else think that...
..this was an effective/ ineffective
session?

What caused...

..the learning to be effective today?
...disruptions and the children being off
task?

...the overall success of today’s session?
What literature could be used to develop
your knowledge of how to improve?

Can you outline...

...how you could move the lower/ mid/
high ability forward?

...the next step for the whole class?
...the next steps for specific individuals?
...Did the physical engagement work?



Summarise ideas on how to improve
practice.

Action Plan Le -t :x: ¢ Describe an incremental plan for the
W # W application of the knowledge discovered
%Mﬂ: MW;W% and how this may impact lessons in the

future.

Later reflection (up to 48 hours post-lesson study):

General comments on
initial reflection:

Are there other
additional ideas that
could improve the
effectiveness of the
learning taking place?




