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Welcome to KS3 Science!

This transition booklet has been designed to help students move confidently from KS2 to KS3
Science. In secondary school, students will explore exciting new topics, carry out practical
investigations, and develop important scientific skills.

The booklet is divided into three parts:

« Part 1: Lab Expectations and Procedures — Learn how to stay safe in the laboratory, use
equipment correctly, and work responsibly during practical activities.

« Part 2: Working Scientifically — Develop key scientific skills such as observing,
measuring, recording results, analysing data, and drawing conclusions.

« Part 3: Important Concepts and Content — Explore some of the key science topics
studied in KS3 through a variety of sections and activities:

Section 1: Microscopes

Section 2: Animal and Plant Cells

Section 3: Forces and Motion

Section 4: Energy Stores

Section 5: Chemical Reactions vs Physical Changes
Section 6: The pH Scale

Section 7: Particles

A range of engaging activities has also been included throughout the booklet to help students
apply their knowledge, practice scientific skills, and prepare for learning in KS3 Science.

This booklet is designed to support a smooth transition into KS3 Science and encourage
curiosity, confidence, and enthusiasm for learning science.

(I ]

EDUCATION




(I ]

EDUCATION

Welcome to Secondary Science Transition

Questions to get us started......

What does "Science” mean to you?

Wirite your answer here....

What does "Biology” mean to you?

‘Wirite your answer here....

What does "“Chemistry” mean to you?

‘Wirite your answer here....

What does "Physics” mean to you?

‘Wirite your answer here....

What do you like about Science? What would you like to learn about?

\Wirite your answer here....

Partl: Lab Expectations and Procedures
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Hazard symbols

Hazard symbols gives us information in a picture form about a danger.

Task: Read the description, then match the symbol to the
description (from symbols B-G). The first one has been done for
you (Symbol A is 1. Corrosive).

Symbol

Description

1. Corrosive
Attacks and destroys living Tissues,
such as skin and eyes

2. Substance is an Irritant or is
Harmful
Mot corrosive but will make the skin
red or blister

3. Highly flammable
Catches fire easily

4. Gas Cylinders
Compressed gas

5. Environmentally Damaging
Substances that can damage the
environment if released

6. Long term Health Hazard
Substances that can attack organs in
the body. Cancer causing substances

m \
SOOI O®

7. Explosive
Substances that can self-react or
detonate easily
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Equipment {(also called apparatus)
Usually in Science we draw diagrams of apparatus rather than pictures.

Diagrams are easier to draw, and make it easier to see how the

apparatus is joined together.

Task 1: Complete the table by describing the purpose of each
piece of equipment. (Use the clip to help with some pieces of

equipment below). https://www youtube com/watch?v=chODOKSPIS4
Equipment/apparatus | Name Diagram What it is used for
= Test tube '
Yot -
= Boiling tube
'i:'_f Beaker
=
T' Conical flask J l
Il,." \ li.e. cone- X
. y shaped) L
S
| | Heat proof . .
,I' mat
e
Rt Tongs .
- Mortar and
e pestle >
L \_/
1 Stand boss
: and clamp _ ‘::
L
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Units of measurement
Any quantity (number) should have a unit of measurement written
afterward. For example: 1s (1" is the quaniity; “s” is the unit of measurement).

This keep things clear and stops confusion with what the quantity
(number) means. For example: it took 20 to boi the water.

Does this mean 20 seconds, 20 minutes, or 20 hours?

So, whenever you measure something in Science, you will write the
number followed by a unit of measurement.

Here are some examples of units of measurement:

Cuantity being measured Mame of unit Symbol of unit

length metre mi

mass kilogram ke
time second 5
force Mewton N
temperature degrees Celsius *C

speed metres per second m,s

area square metres m?

volume cubic metres m?

a) A student measured the mass of an apple on a balance (weighing
scales). What unit of measurement should follow 0.137..........7

b) A student measured the length of his desk. What unit of
measurement should follow 1.2..........7

c) A student measured the volume of water in a cup. What unit of
measurement should follow 300..........7

d) A student measured how long it would take to boil the kettle with 1
cup of water in it. What unit of measurement should follow
59.....7

| S [P (3w g E (B = sy |




Units of t Prefi

Sometimes the standard units of measurement are not a useful size to

use for quantities. To get around this we use bigger or smaller versions
of the unit of measurement.

For example: 0.137kg would be more appropriate to write as 137g

Therefore an extra part is added to the unit to show when we are using
bigger or smaller versions. This is called a prefix.

Here are some examples of prefixes:

Prefix Symbol Meaning Example
kilo k 1000 1 kilogram (kg) =
1000 grams (g)
centi C 1/100 100 centimetres (cm) =
1 metre (m)
rmilli m 1/1000 1000 milligrams (mg) =
1 gram (g)
micro il 1/1 000 000 | 1,000,000 micrometres (um) =
(1 millionth}) 1 metre (m)
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Taking measurements

Measuring Accurately

You must make sure that you measure any readings accurately. You will have

used a ruler to measure in primary school. What are the accurate readings on
this ruler?

ia) (hy (o) {d}

P A A

1 2 3 4 5 6 7 & %1000 1213140516 17 18 1% 20021 22 23 24 25 26 27 28 29 30
i

@y (pp_ g __ (d)

Measuring Liguids

When you need to measure an exact volume of a liquid you use a measuring
cylinder (if you are at home you can use a measuring jug).

You get a more accurate reading
if you bend down so that your T
eye is level with the liquid in the =4
measuring cylinder. &b

If you look carefully at the
liguid in a tube, it seems to
go up at the sides of the -

tube. The curved shape it =

makes is called the D el

Meniscus.

You should take your
reading from the bottom of
the meniscus.
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How much liquid is in these measuring cylinders?

T

b)

cm?

a

L

— ]

(A1l

[ 4

e

Wl

—10

d)

a0

|— 3]

a0
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Have a go at measuring exactly 8cm?® of water in a measuring cylinder (or
measuring jug). You can use a pipette to add water drop by drop until it

reaches the meniscus.

You can check how accurate you are at measuring water in a measuring

cylinder by checking the mass of your water on a balance.

Weigh a dry empty measuring cylinder then add exactly 14cm? water. The
mass should be 14g plus the mass of the cylinder.

Cylinder mass
Water + cylinder mass

Water mass
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Measuring Mass

Mass is measured using a balance (weighing scales). It is a digital reading.
Kilograms is the standard unit of measurement for mass, however grams can

be used for smaller quantities.

Have a go at using a balance to record the mass and unit of measurement of
5 objects of your choice.

Remember to add the unit of measurement to the number.
Object1
Object2
Object3
Objecta

Object 5

l/sing a top-pan balance
Make sure [t shows zero belore you starl.

Write your answers below. .
Make sure you always include the correct unit

{(grams or kilograms).
Mass of the book =
Mass of a 10p enin =

grams

Massof a 20p coin = ____

i balance
Mass of 20 paper-clips =
S0, mass ol 1 paper-clip =

Mass of 100 cm? of water =

EDUCAT.....
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Measuring Time

Seconds are the standard unit for time, but sometimes we use minutes, hours,
or even days, depending on what we are measuring.

Most stop clocks give a reading like this:
1N
The clock is not showing 13.30 minutes; it is | 3 . 3 U .S
[
1 f f

showing 13 minutes and 30 seconds. They are
not the same! 30 seconds is half a minute, so

; ; F These ane These are These are
thE‘ ElﬂCI{. 15 ShEWIng 13'5 mantES' minuies seconds  hundredihs

ol secomis

Measuring Temperature

Thermometers contain a liquid that expands (gets bigger) when it gets hotter.
The expanding liquid moves up a narrow tube. We use the scale to see how far
the liquid has moved, and this tells us the temperature.

The thermometer measures the temperature of the liquid in the bulb. If a
thermometer is lying on a bench in the lab, it will be reading the temperature
of the room.

We measure temperature in degrees Celsius (°C). What is the reading on this
thermometer?

Satery g
{ihis SLipEs the thermssmerer r||||||||L off 1he be II{|I:|

f"—“‘- 0 0 I3 B i £ 50 D,
l\ ||I|| ||.|| |I||I |II.|||||

Bulb Sqale

You should always aim to leave the thermometer in the liquid until the fluid in
the thermometer stops moving to get an accurate reading.

If you have a thermometer like this, have a go at measuring the temperature in
your lounge, and the temperature of the water from the kitchen tap.
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Measuring your body
My height = cm

My mass = kg
My temperature -~ °C
My normal breathing rate = ___ breaths in each minute

My normal pulse rate = beats in each minute

After running on the spot for 1 minute:
My breathing rate = breaths per minute

My pulse rate = beats per minute
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Part2: Working Scientifically

e A variable is something you can change, measure, or keep the same
o Independent variable: what you change

o Dependent variable: what you measure

e Control variables: what you keep the same

e Fair test: only one variable is changed

o Results tables need headings and units

e Graphs: line graphs for continuous data; bar charts for categories
e Mean = total + number of results

e Anomalous result: a result that does not fit the pattern

Example 1: Variables Question: What affects how fast a toy car rolls down a ramp?

o Independent variable: height of the ramp
o Dependent variable: time taken
« Control variables: same car, same surface
Example 2: Graphs
o X-axis: independent variable
e Y-axis: dependent variable
e Join points with a ruler for line graph
Practice Tasks
1. Circle the dependent variable: Measuring how temperature affects how fast sugar dissolves

(temperature / amount of sugar / time taken)

1. Name one life process and explain it in one sentence.
2. Tick the states of matter: solid O liquid O gas O energy O
3. What force slows a bike when the brakes are used?

(I ]
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Variables in a Scientific Investiqafi

A Scientific investigation aims to prove an idea.

A variable is a condition to either investigate, measure, or keep the
same to produce valid data.

Valid data is how well the data proves what you are investigating.

Task: use the table below to identify the independent variable,
dependent variable, and control variable in the investigations the
Simpson's are carrying out. Copy and complete the table for each
investigation.

Variable name What it means What it is in the investigation

Independent The condition being
changed/investigated

Dependent The condition being
measured

Control The conditions being
kept the same o
produce valid data

Investigation 1 - which shoes Homer? e

fe

» Homer has just been picked for a bowling team.

» He wants to find the type of shoe which will give him the
least amount of slip.

+ He has rubher shoes leather shoes and the plastic shoes.
» He fests each shoe by running 2 metres and then measures
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el
» On the way home from school Bart and ‘
Millhouse stop of f at the skate park. -~ -

» The two of them decide to have a downhill race on their
skate boards over a distance of 10 meires.

» For a challenge, Bart thinks it would be a good idea for both
of them to put different numhers of school hooks on their

+ They get Lisa To time them and calculate their speed.

't'. &
» Lisa decides to test how the length of rope ‘
will affect the number of skips in 10 minutes. :
+» She has three different sizes of rope - 1 meter, 2
meters and 3 meters.
» She asks Marge fo time her using a stopwatch and she

asks Bart o count the number of skips.
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Science Glossary

v

Wenrd Phonics Maaning

Bun-sen Bern-zr

Con-kloo-shun

Can-tr-al

Dee-pen-dent

Ee-kwip-ment

Hoz-ard

In-dee-pen-dent

Me-th-odd

Ree-ser-ch

Ri-sk

S-or-g

V-air-ee-a-bull

Assessment objectives and weightings
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AD1 Knowledge and understanding of science 38-42
AOD2 Application of knowledge and understanding, analysis and 38-42
evaluation of science
AO3 Experimental skills, analysis and evaluation of data and
. . 19-21
methods in science
100
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Part 3: Important Concepts and Content

Section 1: Microscopes

Cells are the basic building blocks of all animals and plants. They are so small; you need to use a light microscope to
see them. A light microscope uses a series of lenses to produce a magnified image of an object:

e theobject is placed on a rectangular glass slide

e theslide is placed on a stage with a light source below

¢ light shines through the object and into the objective lens

o the light passes through the eyepiece lens and from there into your eye

e Use the coarse and fine focus to focus the image in view

Microscopes have three objective lenses. Always start observing an object using the lowest magnification lens
first. You may need to adjust the focus and the amount of light as you move to higher magnifications. While

a light microscope uses light to illuminate specimens and glass lenses to magnify images, an electron
microscope uses a beam of electrons to illuminate specimens and magnetic lenses to magnify images. The
resolution (the level of image detailing) is the main difference between these two microscopes

Label parts 1 - 8 of the microscope using the words provided.

Arm or body TRUE OR FALSE?
Clip

Coarse focus knob
Eye piece

Fine focus knob
Lens or objective
Light or lamp
Revolving nose piece
Stage

1. Itis easiest to
focus on an

objsct using the
lowest power
magnification
first.

2. You should focus
by moving the
lens towards the
slide.

3. If the eye piece is

%10 and the lens

is x4, then the

object will be
seen at x14
magnification.

crreneee UNIE 7A
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1-ayeplece 2—armor body 3 - revolving nose piece 4 - lens or objective 5—clip 6-stage 7 - coarse

focus kmob 8 — fine focus knob 9 — light or lamg

True or False: 1 —thee 2 - false 3 - false (it will e xd0)

Section 2: Animal and Plant Cells

Mitcchardria

Ribosome

Mucleus

cell

I Waciale Membirans

Cytoplatm

%

Vaoucde

-
-

-~
r Ribazame
4 animal Call
el Plant Cell

Wambrane
Sl vl

Mucleus

Watch the video below about cells and complete the knowledge organiser on the next page

https://www.youtube.com/watch?v=8I1zKriO8kk
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ENOWLEDGE ORGANISERS

Your knowledge organiser is designed to help vou learn a range of knowledge and help you to be prepared
for your lessons at [vanhoe.

When using vour Knowledge Ovganiser remember: Look [ cover / write / check / correct

Question FOLD V HERE

Answer

Animal and Plamt Cells

Label this animal cell:

-
e

what is the function of the cell membrane?

What is the function of the cytoplasm?

what is the function of the nucleus?

What ks the function of the chloroplast?

What is the function of the vacuole?

What is the function of the cell wall?

Specialised cells

What iz a specialized cell?

How is a nerve cell specialised for sending
messages around the body?




Answers:
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Question FOLD WV HERE Answer
Animal and Plant Cells
Label this animal call: X: Cell membrane
. : Cytoplasm
— 2 HWucleus

o

Az Cell membrane
B: Cytoplasm

C: Mucleus

D: Chioroplast

E: Vacuole

F: Cell wall

what is the function of the cell membrane?

Controls what goes into and out of the cell

What is the function of the cytoplasm?

Where chemical reactions take place

wWhat ks the function of the nuclaus?

Controls the call,
Contains genetic material [DNA)

What is the function of the chloroplast?

Photosynthesis (plant cell anly)

What ks the function of the vacuole?

Stores cell sap
keeps the plant firm (plant cell only)

what is the function of the cell wall?

Prowvides support (plant cell only)

Speclalised cells

What iz a specialized cell?

A cell whose shape and structure allow it to
perform a particular function

How is a nerve cell specialised for sending
messages around the body?

e N

&« Long and thin
# Has connections at each end

Unit 7A
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Section 3: Forces and motion

Forces are responsible for a great deal of what happens in our universe. A force is any action that will change the
speed and direction of shape of an object. Generally, forces occur when one body acts on another, there are lots of
different types of forces. Some the two bodies must be touching for the force to be present these are called
contact forces, in other cases one body can have an effect on another without having to be in contact, these are
known as non-contact forces. The units for force are Newtons and can it can be measured using a Newton meter.

Video link: https://www.youtube.com/watch?v=hWqgb6QPutUas

Task: Watch the video and complete the table below stating whether each of these forces is a contact or a non-
contact force.

(I ]

EDUCATION

Force Name Description Contact or non-
contact
Thrust Forward push of an object moving on a solid surface Contact
Magnetism Attraction (pull towards) or repulsion (push away) of
magnets and magnetic materials
weight Attraction between two objects with mass (Gravity)
Upthrust Upward push of water on an object
Normal Upward push of a solid surface on a object
contact
friction Force which slows objects moving along a solid surface
Water Force which slows objects moving through water
resistance
Air resistance | Force which slows objects moving through air
lift The force pushing up on a object as it moves through the
air, caused by differences in air pressure.



https://www.youtube.com/watch?v=hWg6QPutUas
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Answer:
Force Correct definition Type
Thrust Forward pushing force produced by engines or muscles to Contact
move an object through a fluid or along a surface
Friction Force that opposes motion between two surfaces in contact | Contact
Air resistance Frictional force that opposes motion through air Contact
Water resistance | Frictional force that opposes motion through water Contact
(drag)
Normal contact Upward force exerted by a surface supporting an object Contact
force
Upthrust Upward force exerted by a fluid on an object immersed in it | Contact
(buoyancy)
Magnetism Attraction or repulsion between magnets or magnetic Non-
materials contact
Weight (gravity) | Force of attraction between a mass and a planet (e.g. Earth | Non-
pulling objects downward) contact
Lift Upward force on an object moving through air due to Contact
pressure differences (e.g. aircraft wings)
Unit 7K
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Force Diagrams

Forces are often shown on diagrams to help us see what might happen, in these cases the forces are
displayed as an arrow.

Thrust <— > Drag

Road T
Reactive Reactive
Force \ Force
Weight

There are three impaortant points to consider when drawing force diagrams.

1. The tail of the arrow indicates where the force is acting
2. The head of the arrow shows the direction the force is moving in
3. The length of the arrow indicates the size of the force.

The tail of the arrow needing to be in specific places can often make the force diagrams overly
complicated so one thing we can do is draw a free body force diagram, in these cases we assume all
the forces act at the centre of the object so the diagrams would look like this instead:

Mormal force

Resistance force

L— ) due o the air and
Thrust = y road
AI' M Ili i .

v
WEIGHT

There diagrams are much simpler to draw and still show us all the information we need to know.

Unit 7K
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Section 4: Enerqgy Stores

Ever since the universe was created the total amount of energy within it has stayed the same, this is
because energy cannot be created or destroyed. We call this the law of conservation of energy. Not
matter what we do we cannot make more energy or get rid of any energy. The only thing we can do is
move energy around. It is this movement of energy that allows everything in our universe to happen,

from a light bulb switch on to planets moving around the stars, all this is possible thanks to energy.

Video Link: https://www.youtube.com/watch?v=VUworhvkbrw

Watch the video and complete the table below:

Energy is found in stores, there are several different ways energy can be stored, these are the

following:
Store Definition Example
Chemical energy stored in substance to be | Batteries, fossil fuels.
used later
Thermal energy stored by the movement
of particles within a substance
Elastic potential energy stored ins stretched
objects
Electrostatic Energy stored by electrically
charged objects
Nuclear Energy stored in atoms
Gravitational potential Energy stored in objects
suspended in gravitational fields
Kinetic Energy stored in moving objects
Magnetic Energy stored in magnetic fields.



https://www.youtube.com/watch?v=VUworhvk5rw
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Answer
Store Definition Example
Chemical Energy stored in chemical bonds, released during | Batteries, fossil fuels,
chemical reactions food
Thermal Energy stored in the random movement of Hot water, heated
(internal) particles in a substance metal

Elastic potential

Energy stored when an object is stretched or
compressed

Stretched spring,
rubber band

Electrostatic

Energy stored when charged objects attract or
repel due to electric fields

Charged balloon
sticking to wall

Nuclear

Energy stored in the nucleus of an atom,
released in nuclear reactions

Nuclear power stations,
the Sun

Gravitational

Energy stored when an object is raised in a

Book on a shelf, water

potential gravitational field in a dam
Kinetic Energy an object has due to its motion Moving car, rolling ball
Magnetic Energy stored in magnetic fields due to Two magnets attracting
attraction/repulsion or repelling
Unit 71
GENS
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Section 5: Chemical Reactions Vs Physical changes

We already studies in year 6 that "Particles” can have physical changes - e.g. melting,
freezing, boiling etc. Physical changes are easily reversed.

These physical changes can be useful to separate substances - e.g. distillation, evaporation
etfc.

A chemical reaction is different from a physical change. In a chemical reaction new
substances are made and the reaction cannot be easily reversed.

A good analogy for a chemical reaction is baking a cake. We take the ingredients (eggs, flour,
sugar) combine them and add heat. Once the cake is baked it is hard to turn it back into the
ingredients. In chemistry instead of the word ingredients, we call them reactants. The cake
would be the product of the chemical reaction. We show a reaction has happened by using an
arrow - instead of an = sign.

Reactants Product(s)

\
( \

Flour + Eggs + Sugar =) (Cake

=

Unbleacted @ ,
i

i S e

2 EREE

Evidence for a chemical reaction

Chemical reactions result in new substances being made.

Evidence for a chemical reaction can be:

A temperature change (energy taken in or released)

A colour change

Gas given of f

Video link: https://www.youtube.com/watch?v=W5tifZPNo_Y

Unit 7E
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Task:
1. List 4 physical changes
2. List fwo ways to separate substances using physical processes
3. How is a chemical reaction different from a physical change?
4. Judy says, "Melting is a chemical reaction because once a chocolate bar is melted it

won't go back to the same shape?” Is she correct? Give a reason for your answer.
5. Name three things you could observe that tell you a chemical reaction is happening.

(I ]
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Section 6: The pH Scale

The pH Scale
Tomato Milk Blood  StomachTablets Soap Drain Cleaner
Stomach Acid  Vinegar Coffee Water BakingSoda  Ammonia Bleach
| Solution |
[ Acidic Neutral Alkaline |

Complete the table below
Substance pH Strong or weak? Acid or Alkali?

Stomach acid

Coffee

Water

Baking soda

Soap

Bleach

Investigating pH in the home

You are going o test the pH of around 10 household substances and classify them as strong or weak.

Substance Colour with universal pH Strong or weak? | Acid or Alkali?
indicator
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Ancient Greece: Democritus, a Greek philosopher sits on the beach watching the waves move against the
sand. He notices that the tiny sand grains flow in and out as the waves flow over them. He thinks 'If the
grains of sand can flow like water then maybe the water is also made of tiny grains?’

Over time he names these tiny uncuttable and invisible particles atoms, from the Greek atomos meaning

uncuttable. He states that:

Everything is made of atoms

There is empty space between atoms

Atoms are indestructible
Atoms always move

We often use the word particles to describe the states of matter, this is because sometimes something
is made of single atoms, but other times they are made of many atoms joined together. Particles are a

simplified model that makes it easier for us to explain the properties of matter.

All particles are drawn as simple spheres or circles.

Substance How it is drawn as a What it really looks like
particle

Helium :

Sugar :
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The 3 states of matter

All matter is broken up into 3 states. There is solid, liquid and gas. All substances can exist as
these states, depending on their temperature, for Example water is a solid below 0°C, a liquid

from 0-100°C and a gas above 100°C. Below is a diagram of the 3 states of matter

Different states of matter have different properties. A property is a characteristic that is
typical for that object. For example, some of the properties of good students are organised,
hardworking, bringing the correct equipment, being on time to lessons.

Use your knowledge organiser to summarise the properties of solids liquids and gases below by
writing 'yes' or 'no’ in each box.
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Answers:

Property Solid Liquid Gas

Does it have a fixed Yes No (takes shape of No (fills container)
shape? container)

Does it have a fixed Yes Yes No (expands to fill
volume? container)

Can it be compressed? | No (very No (very little) Yes (easily compressed)

difficult)
Can it flow? No Yes Yes

Task: Explore states of matter using the link for the simulation below:

https://clixplatform.tiss.ac.in/phet/sims/html/states-of -matter/latest/states-of -matter_en.html

[0}
[0}
[0}

How to use it (quick guide)
When you open the simulation:
o Change temperature Y watch particles move faster or
slower
o Add heat Y solid Y liquid Y gas
o Remove heat Y gas Y liquid Y solid
o Observe particles:
Solid Y tightly packed, vibrate in place
Liquid Y close together, slide past each other

Gas Y far apart, move freely
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https://clixplatform.tiss.ac.in/phet/sims/html/states-of-matter/latest/states-of-matter_en.html
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Independent Learning Support
e BBC Bitesize — KS2 Science revision: https://www.bbc.co.uk/bitesize
e Short videos on forces, particles, and organs (BBC Bitesize search)

e Try drawing diagrams and labelling parts to help memory
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