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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. 

 

 



 
 

   

 

Welcome to Secondary Science Transition 

 

Part1: Lab Expectations and Procedures 



 
 

   

 

 



 
 

   

 

 

 



 
 

   

 

 



 
 

   

 

 

 

 

 

 

 

 

 

 

 



 
 

   

 

 



 
 

   

 

 



 
 

   

 

 



 
 

   

 

 



 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

   

 

Part2: Working Scientifically 

• A variable is something you can change, measure, or keep the same 

• Independent variable: what you change 

• Dependent variable: what you measure 

• Control variables: what you keep the same 

• Fair test: only one variable is changed 

• Results tables need headings and units 

• Graphs: line graphs for continuous data; bar charts for categories 

• Mean = total ÷ number of results 

• 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? 

• Independent variable: height of the ramp 

• Dependent variable: time taken 

• Control variables: same car, same surface 

Example 2: Graphs 

• X-axis: independent variable 

• Y-axis: dependent variable 

• 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 ☐ liquid ☐ gas ☐ energy ☐ 

3. What force slows a bike when the brakes are used? 



 
 

   

 

 



 
 

   

 

 

 



 
 

   

 

 

Assessment objectives and weightings 

 

 

 

 

 



 
 

   

 

 

 



 
 

   

 

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: 

• the object is placed on a rectangular glass slide 

• the slide is placed on a stage with a light source below 

• light shines through the object and into the objective lens 

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

• 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 

 

Unit 7A 



 
 

   

 

 

 

Section 2: Animal and Plant Cells 

 

 

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

https://www.youtube.com/watch?v=8IlzKri08kk 
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https://www.youtube.com/watch?v=8IlzKri08kk


 
 

   

 

 

 



 
 

   

 

 

Answers: 
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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=hWg6QPutUas 

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

contact force. 

 

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 

contact 

Upward push of a solid surface on a object  

friction Force which slows objects moving along a solid surface  

Water 

resistance 

Force which slows objects moving through water  

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


 
 

   

 

 

Answer: 

 

Force Correct definition Type 

Thrust Forward pushing force produced by engines or muscles to 

move an object through a fluid or along a surface 

Contact 

Friction Force that opposes motion between two surfaces in contact Contact 

Air resistance Frictional force that opposes motion through air Contact 

Water resistance 

(drag) 

Frictional force that opposes motion through water Contact 

Normal contact 

force 

Upward force exerted by a surface supporting an object Contact 

Upthrust 

(buoyancy) 

Upward force exerted by a fluid on an object immersed in it Contact 

Magnetism Attraction or repulsion between magnets or magnetic 

materials 

Non-

contact 

Weight (gravity) Force of attraction between a mass and a planet (e.g. Earth 

pulling objects downward) 

Non-

contact 

Lift Upward force on an object moving through air due to 

pressure differences (e.g. aircraft wings) 

Contact 
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Section 4: Energy 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=VUworhvk5rw 

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 

used later 

Batteries, fossil fuels. 

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


 
 

   

 

 

 

Answer 

 

Store Definition Example 

Chemical Energy stored in chemical bonds, released during 

chemical reactions 

Batteries, fossil fuels, 

food 

Thermal 

(internal) 

Energy stored in the random movement of 

particles in a substance 

Hot water, heated 

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 

potential 

Energy stored when an object is raised in a 

gravitational field 

Book on a shelf, water 

in a dam 

Kinetic Energy an object has due to its motion Moving car, rolling ball 

Magnetic Energy stored in magnetic fields due to 

attraction/repulsion 

Two magnets attracting 

or repelling 
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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 
etc. 

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. 

 

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 off 

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

 

1. List 4 physical changes 

2. List two 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. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

   

 

Section 6: The pH Scale 

 

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 to test the pH of around 10 household substances and classify them as strong or weak. 

Substance Colour with universal 

indicator 

pH Strong or weak? Acid or Alkali? 
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Section 7: Particles 

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 

particle 

What it really looks like 

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 0oC, a liquid 

from 0-100oC and a gas above 100oC. 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. 

property Solid Liquid Gas 

Does it have a fixed 

shape? 

   

Does it have a fixed 

volume? 

   

Can it be compressed?    

Can it flow? 
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Answers: 

Property Solid Liquid Gas 

Does it have a fixed 

shape? 

Yes No (takes shape of 

container) 

No (fills container) 

Does it have a fixed 

volume? 

Yes Yes No (expands to fill 

container) 

Can it be compressed? No (very 

difficult) 

No (very little) Yes (easily compressed) 

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 

 

 

 

 

 

 

 

 

      How to use it (quick guide) 

When you open the simulation: 

• Change temperature Ÿ watch particles move faster or 

slower  

• Add heat Ÿ solid Ÿ liquid Ÿ gas  

• Remove heat Ÿ gas Ÿ liquid Ÿ solid  

• Observe particles:  

o Solid Ÿ tightly packed, vibrate in place  

o Liquid Ÿ close together, slide past each other  

o Gas Ÿ far apart, move freely 
 

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


 
 

   

 

Independent Learning Support 

• BBC Bitesize – KS2 Science revision: https://www.bbc.co.uk/bitesize 

• Short videos on forces, particles, and organs (BBC Bitesize search) 

• Try drawing diagrams and labelling parts to help memory 

 

 
 


