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STAGEZ STAGE!

STAGE 3

STAGEZ STAGE!

STAGE 3

LOOK, COVER,
WRITE, CHECK

DEFINITIONS TO
KEY WORDS

FLASHCARDS

PICTURES

Look at & study an
area of your
knowledge organiser

<

Cover up your
knowledge organiser
and write everything

you remember

Check. Correct
mistakes in green
and add anything

you missed. Repeat

Write down the key
words & definitions

w
Cover up the
definitions. How

many can you
remember? Repeat.

Check. Correct
mistakes in green
pen. Which ones do
you find hard to

Write key words,
dates/formulae,
equations/quotes on
one side & answers
on the other

Include pictures or
diagrams if it helps.
Read through them.

7N
Test yourself and get
someone to test you.

Draw
pictures/diagrams/
cartoon strips

Label your

pictures/diagrams/
cartoon strips

P

Explain out loud to
yourself or
family/friend what
your images show

-; remember?
SELF QUIZZING MINDMAPS PAIRED SPEAK, COVER,
RETRIEVAL WRITE, CHECK
Create a mindmap of Give a family Read out loud the

Use your knowledge
organiser to create
quiz questions.

Write down the
answers to your quiz

Keep self-quizzing
until you get all the
answers correct

XV

everything you can
remember from your
knowledge organiser

O

Check your
knowledge organiser
& use a green pen to

make any
corrections.

XV

Add additional
information to your
mindmap or make
connections to other
knowledge

member/friend the
knowledge organiser
to hold

Get them to test you
using the knowledge
organiser

==

Write down your
answers to their
questions

information from the
knowledge organiser
several times.

e

Cover up your
knowledge organiser
and write everything

you remember

Check. Correct
mistakes in green
and add anything

you missed. Repear.

=
=
=]

]

to complete your homework

ivities

Choose any of the following act



Dual coding example

LEARN TO STUDY USING..

COMBINE WORDS AND VISUALS

LEARNINGSCIENTISTS.ORG

Look at your class materials and find visuals. Look over the visuals
and compare to the words.

Look at visuals, and explain in your own words what they mean.

Take information that you are trying to learn, and draw visuals
to go along with it.

Try to come up with different

ways to represent the information
visually, for example an infographic,
a timeline, a cartoon strip, or a &4
diagram of parts that work together. ; .

Work your way up to drawing
what you know from memory.

Mayer, R. E., & Anderson, R. B. {1992]. The instructive animation: Helping students build
connections between words and pictures in multimedia learning. Journal of Educational
Psychology, 4, 644-452.

Content by Yana Weinstein {University of Massachusetts Lowell} & Megan Smith (Rhode Island College) | Htustrations by Oliver Caviglioli [teachinghow2s.com/cogsci)
Funding provided by the APS Fund for Teaching and Public Understanding of Psychological Science



Elaboration

Elaboi"ra-t'ion

@ iow o000 |

Ask yourself questions while you
are studying about how things werk
and why, and then find the answers
in your class malerials and discuss
them with your classmates.

As you elaborate, make connections
between different ideas to explain
how they wark together. Take two
ideas and think of ways they are
similar and different.

N R R
»
-

Describe how the ideas you are I
studying apply to your own ‘\éﬁ‘
experiences or memaries. Ag

you go through your day, make ‘
conneclions to the ideas you are p.o
learning in class. 1

Make sure the way you are explaining and describing an idea is accurate.
Don’t overextend the elaborations, and always check your class
materials or ask your teacher,

Work your way up 0 thal you can describe and expiain without looking
at your class materials.

Read mare aboyl McDaniel, M. A, & Donnelly, C M. 11996). Learning with analogy and etaborative interrogation
siaboraton Journal of Educational Psychotogy, 88, 508-519.
&5 3 Sludy Stregy Wong, B Y L [1983] Self-guestioning instructional research: A review Review of Educationat

Research, 55, 227-268.

Contgnt by Yana Weinstein Inwersily of Massachusetts Lowell) & Megan Smih (Rhode 1sland Colfeged | INustrations by Olver Cavigliofi Neachinghow2s comvcogs<i
Funding provided by the APS Fund for Teaching and Public Understanding of Peychotogicdl Science



leaving

LEARNMGSCIENTISTS ORG

Switeh between ideas during a

8
study session. Don’t study one
idea for too long. S 72

1QPCe 10PICS THPLE
ARC C8a ACR
Go back over the ideas again in
different orders to strengthen
your understanding.
STUD: STUDY 3TUDY
SESSION SESSI0N SES5ION
! i 3

Make links between different ideas
as you switch between them.

whaT ey While it's good to switch between ideas, don't switch teo often, or spend
1 fad n . .
': J M too little time on any one idea; you need to make sure you understand
them.
T Xk
Interleaving will feel harder than studying the same thing for a long time.
1 . T .
AAA BBS CCC o But dan’t worry - this is actually helpful te your learning!
TOR! o ““«pf.
Read mare aboyt Rohrer, I (20121, Interleaving helps students distingussh among simitar concepts Educational
Intarleaving Psychology Review, 2£, 355-367.

B 3 RuTy mrategy

Gontenl by Yana Weinstcin [Unwersity of Mastachusetts Lawetl) & Megan Smeth (Rhode Island College] | Wustrations by Glivers Caviglinti Heachinghow2s cormfcogsci)
Fynding previded by the APS Fund for Tea ching and Public Unde ing of Psychotogicdl Science
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Year 9 — Reasoning with algebra...

Straignt Line Graphs

What do | need to be able

to do?

By the end of this init you should be able to:
Compare. gradients
*  Compare intercepts
*  Understond and vse y=mx *+ ¢
¢ Find the equation of a ine from a graph
*  Interpret gradient and intercepts of real-

fe graphs

| Lines paralel to the axes @

Qll the, points on this
a x coordnate of 10

ire have

‘& canbe. ONY positve
or negative vake el

feuwords
Gradient: the steepress of a fne
Intercept: where two Ines cross. The y-intercept: where the Ine meets the y-axis
Parakel two ines that never meet with the same. gradient.

Co-ordnate: a set of vabes that show an exact position on a graph

Linear: inear grophs (straight fne) —
Osumptote: a straight ine that a graph will never meet.
Reciprocal: a pair of rumbers that mutiply together to give |
Perpendwlar two fines that meet at a right angle.

inear common difference by addition/ subtraction

I :
I :

: 11 YIxo Il | y=3x-1 % 3 xthe x coordnaie then — | |
» = '

| V A [= [ 03] | Drowatabktodspin the
I 4 Lines parale! to the. y axis take the form x I y |-I0] -] 8 nformation |
el T - 0 e vt I |

ponis | X pm— : Thi & dnat
1 st " r 1 IS represents a coorainale pair
: "? R Lines parale] to the x axs toke the formy : : (3,-10 :
| | . \ = a and are. horizontal _ 1 , ) |
I ' : , ™ Off the points on this e have  eg (3,-2) (7,-2) (-2 -2) 1 ) /| You only reed two ports to form a ]
I i) ay coordnte of -2 alllay on this e because the I 9 ' straight Ine |
| ——— . Ucoddeed 1] f |
Fresiuterslurturuu e bbb ey : !
| COWW (4 Gmdent‘s ] @\\% s : : 1/ Plotting more ponts helps you decide |
, U2 The greater the & /,/ 1 1/ | uour cabulatons are correct (f |
| V= mx + ¢ _ \ gradentu;tfmsteeper Q‘éﬁl/-/ 1 i “-*{)'1 zs - they do moke 4 straight ine) |
/ y=—x Ine /
| x 4 2 N / I I / |
| : [l |
| Trecoeffcent of x (the = 7° 74 * ¢ &7 19‘%"’4 4\%%69_ Il ] Remember to joi the porrs to make |
| rumber in front of x) tels vs Ld Pavalel nes have the | X%, | /& aie

| the gradent of the ne / -5 sawe gadent | & :| ‘o I
bW T | l
FIS= = = = = ===l —— [ —+ ——————————————————— - —1
| Compare Infercepts y = max +c) ey of cisthe port | y-mxrc The equiionofabe | |
| 02 ed Fieh “\‘f’ C{‘meﬂ 91| The coeffeient of x (the rumber in front canbe rearaned Eg | |
: x Y LS "Wpt || of x)tes s the oyadert of the e y=c*m :
| ) U The cocrete of d y ntercept | H } «ﬂ»e vale of ¢ & the point dt C=y—m |
I vill abias be (0g) | Y = MX + € ihih the re crosses the y | entfy which coeffert | |
| == —'J'E 2 4 637y — == I: \ / as ¥ ntercet o are denliyng or |
| “f- Ux-4 Lines with the same y- ' | y and x are coordnales comparng |
| 27T \ poce I |
e e s e e e e s s e A plunl1ber ;:‘harg;:ls afEZ? callout;ee,ahn: then E;JhZ.SO f(;‘reevlery Seourk The U'Fn_temeptijs the |

Complete the table of values to sl ow t cos}_o iring the plumber. Mnimum chorge
l Fm the equatm ffom au al?h li Time (s 0 1| 2 3 8 The aradent represertsthe) |
| {0t} , B e :: Costif) £25 | g2 price per mie |
[ The y- 4 S_, ‘ y=2x+1 I b redl ife araphs ke this vales wil alvaus be positive because they |
| nitercept \ ‘ ; 3" Il measure dstances or objects which cannot be negutive :
: Gr' v The drection of the Ine indcates a positive :: Divect Proportion araphs  To represent drect proportion the graph must start t the ongn |

i ‘
- . gradnent [
4 -3 -2 VOl 0 2 3 4 < A box of s £2.30

: —1 : G os“ﬁ/j\;:’/ 4%@ " When you have 0 pers gom_pset:;:es :::t:les of values to shaw the cost of buying boxes of pens. |
| - 6—5’\@/ ~5f4%; I ths has O cost Boas o [+ T 2 s |8 |
| A iy >/ w 1\ The gradent shows the ot (5 [ 230 | [ I
| 3. g il price. per pen |




Year 9 — Reasoning with algebra...

Formlng and Soling Equations

What do | need to be able
to do?

I I

I I

| : : Inequality: an nequalty compares who vaes showing if one is greater than, less than or
: By the end of this it youshoud be able to: | | equal to another

| * Sobe nequaities with negalive umbers | | Variable: a quortity that may  change within the context of the problem

| * Solve equations vith unknowns on both sides| | Rearrange: Change the. order

: ’ ii’: SEiQUAESHIIUIOORS i : : Inverse operation: the operation that reverses the action

| | 1 Substitute: replace a variable with a numerical valve

| I

I I

»  Substitute into formulee and equations bt A
*  Rearrange formule Solve: find a numerical valve. that satisfies an equation

| Sobe equations with brackets @ |1 Formand sole nequalties @ | || nequalties vith neagtives
Method | Make x posttive first

|

| A l x4 I,u,4 5(2)(*4)-30 || Twomorethmtrebkm \ ||

| 30 ] P2 rumber § greater than 1|/ |1

| T Epondthe brackels |} 1 -3 >107

REREEDESGE . [| Findthe possibe range of valves | - 3x

! = G 130 AT ——

| l'_l_l J_i - -2 ¥ A+ Al I| Xlstru?uorom\gabe

| = || Soke N ks
6x =18 X *— -3 4— -] — || | +3 =3

| [elefsfe]n]e R I | B :

 — 6 -6 x-3f§] || o3 T o/ CHECK

L= === e == — —' I Smakt Bgger | A—3(-6)-20

| :l Solving inequaities has the same method as I Method 2 teep the regive x

|
|
|
|
|
|
|
|
|
|
|
|
P, |
:Eauatlons with urknown on both sides 1! Inequamesmthmkmwnonbothmdes 753 TRUE/ CORRECT :
|
|
|
|
|
|
|
|
|
|
|
|
|

Rearranging can ako be checked by substitution.
i Rearranging is often needed when using y = mx + ¢

¢4 Find the gradient of the ne 2y -4x = 9
Moke y the subject first 4= 4x + 9 Gradent = 4= 2

: &+5-X+24 DRI } equations i
| ol s 50 41<30x02 gy | XN s e for oy e
I x+5-24 77 | Bx+20<3x+6 Il _3 s p biager than -5
| A o 0<e 5(-5e4)e3(-5+2 Il T
: ’ 1 1o ek 24)<2(4) ” Y 55 - This camot be
X = x<-7 A0<- PR tree...
T Vsl NN
I T T Sbettde nvaes 1 I x <-5  Whenyou mulliply or duide x by a
Fonmlae and Equattiors s 1 negative you need to reverse the
ll Formulge — all expressed in symboks Equations — include numbers and can be soled I| inequalty
________________________________ II__.______________|
_______________________________________________ -
| Rearranging Formuise (ore step) | | Rearranging Formulge (two step) |
I I: In an equation {find ) In a formula (moke x the subject) |
| X=y*e | . XYy—s=a
X 4x-3=19 I

: R Rearranae to make y the subject. I: ars |
I y=x-z :: 4x - 1 X :
| - X=a*s
| Y—>2—>X Using inverse operations or fact : | x=3 y :
: y - v familes wil guide you througn | : | ‘ J |
| rearranging formubie { l The steps are the same for soling and rearranging :
I
! | |
| ! |
I I

| I
I

| I
' |

Languace. of rearranging. ...
Change. the subject
Make XXX the sublect
—



Year 9 — Reasoning with algebra...

| Wht do | need to be. able

| to do?

By the end of this unit you shoukd be abke to:
Use factors, mullipks and primes

Reason True or Fake |
Reason OMaiss, sometimes never true |

1 1heuwords

Testing conjectures

|
|
: | Mutiples: found by muliping any rumber by postive integers I
| | Factor: integers thal multiply together o get arother number. :
| I Prime: an integer with only 2 factors. |
HCF: highest common factor (biggest factor two or more numbers share) |
LCM: lowest common multiple (the first time the times table of two or more numbers match) :
I
I
I
I

I
: I
Show thal redsoning | | Verify: the process of making sure. a sobition is correct
Make conjectures about number X ) )
- Expard binomick X Proof: logcal mathematical arguments used to show the truth of a statemert
* Make conectures with algebra | Binomial: a polynomial with two terms
* Explore the 100 grid _,l | Quadratic: o polynomial with four terms (often simplfied to three terms) |
IFOCtOfS Mutiples and Primes 0 : | Trve or Fake? Oounterexamgles/ — :
~Th - T
| Muttipication part-whole. HOF — Highest factor I : Conjecture Ay /( _Ei: ;&%Zﬂﬁ:ﬁm’i) :
| \ TgRE HCF of 18 and 30 : | Opattem that s noticed for many cases = o |
| ~ ¥ Only one courterexampke is needed
: F\ 18 | 1236/ 18 : | (et hesme to disprove a conjecture |
I 30 | 12350601530 i }
I Common factors are factors tio or more numbersshare. | —m — . R e e e T T T T T
€ PR HQMous, Sometimes, Never true. |
PSS T
: é E@ [ LCMof 4 and u—} : : Olays | Every valve alwaus supports the statement ( Exarvestotn :
< . Examples show the statement beng troe and | * 0and |
. | ~ I
: O thvee prime factor __q__ 418 47,86 45,54 : | counter examples {o show when i is fake Zeog;gf I
i { the —
| e ciestn ] RA4.B6 4860 [ [ Never | No exampe supports the statement mters |
L Common mitipes are, mukipls tvio or more rumbers share. | L II
e ek ke onplurglony ey oy by gy Levp ey o Jerg ey heny gl s s - -—==c=sc=—e===—===%
| Show that I Conjectures |
I
| Numercal verification ) Show the stages to a solition with numerical vales | | . . e l
] ) | | Use rumerical verification first [
[ R Show alaebraic. properties of the solition I Even Odd Use pictorial verification — the representations |
:[ | Glgebraw verticator W You may want to use pictorial images to support this : : (2n) (2n + 1) OFRpATS oF kg ffn |
I[* Proof ] Simple. proofs using algebra | |_ Mipeof2  Oemotlmayeen _!
! [ Compare the left hand sice of an equation vith the | I EXPIO(M the 100 square |
| I |
| L nght hand side — are they the same or different? |: ‘ '2"3‘4’5"'6|7'a'q ol |
F::::‘_::::::::::::::::::::I'| Intermsof'n'su;ed I11i12i|3 10.15 16 17.15 1 2o :
| EXPOMM binomiak TR : : to;nb?ﬁ @erf\ﬁghgo“tms (2y |22 |23 | 26 | 25 ‘ 27|28 | 29| 30 | |
_ relationships 1 ¢ +—1 |
[2(x+2)=2x+4 | T betuen rumbers '31.32.33'310435]:_36'37.38“.3'1}401 |
: [—t Ol@ebmttlhsoan I 1 I 4142 43|44 |45 | 46 |47 48|49 |50 |
represent 6 binoma I "51?52.53]54'55156757.58-59?601
] i | i 4 4 4 1 ] . I
: t -_Ir ] eaparsin x? * I I Positions of numbers i 61 | 62 63 ] 64 | 65 | 66 | &7 68 69 I 70 I
Has two terms Positive. vakes I or moersin 2 Bt el [l
| T relation to n. form 7l n|n | % 75|76 77 78 7| so I :
I expressions (e | Tas [ a6 | g7
G+ 3)(x+3)=x2+ 6x +9 I _straz_salaa’sslse!s7!ss 8| a0 | |
: [} E@mlegfﬁ’ewthe 91 92|93 % 95 96 a7 98 | 9 l100 |
i N The order of the binomia : : rl?h _f ;l o |
| o el HOSTE i o e 1 The size of the gre for |
: wheh smplfed to Z‘;Cz";e_'_ DG+ 1) i1 Eg Orerowbelow n generalrsatign changes the |
| three terms : : n+ 10 relationship statements |
|
e __ W J
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