
NOTE: Lessons can be delivered as a complete series (5 Lessons), as a partial series or independently.  

Lesson 3: Ping Pong Chemistry                                                     Total Length: 45 mins 

Curriculum Learning Outcomes: 
 

1st and 2nd class 
 
Science 
Living things: Plants and animals 

• Develop some awareness of plants and animals from wider environments 
Energy and Forces: Light 

• Recognise that light comes from different sources 

• Investigate the relationship between light and materials 
Energy and Forces: Magnetism and electricity 

• Investigate that magnets attract magnetic materials, such as iron  

• Investigate that magnets attract certain materials through other materials 
Materials: Properties and characteristics of materials 

• Identify and investigate a range of common materials used in the immediate environment 

• Describe and compare materials, noting the differences in colour, shape and texture 

• Group materials according to their properties 
Materials: Materials and change 

• Investigate the characteristics of different materials when wet and dry 

• Begin to investigate how materials may be changed by mixing 
 

Mathematics 
Shape and Space: 2-D and 3-D shapes 

• Solve and complete practical tasks and problems involving 2-D and 3-D shapes 

• Explore the relationship between 2-D and 3-D shapes. 
Data: Representing and interpreting data 

• Sort and classify objects by two and three criteria 
 

3rd and 4th classes 
 

Science 
Living things: Plant and animal life 

• Develop an increasing awareness of plants and animals from wider environments 
Energy and Forces: Light 

• Learn that light is a form of energy 

• Recognise that light comes from different natural and artificial sources 

• Investigate that light can be broken up into many different colours 

• Investigate the relationship between light and materials 
Energy and Forces: Magnetism and electricity 

• Learn that magnets can push or pull magnetic materials 

• Examine and classify objects and materials as magnetic and non-magnetic 

• Investigate that magnets attract certain materials through other materials 
Materials: Properties and characteristics of materials 

• Group materials according to their properties 
Materials: Materials and change 

• Explore some simple ways in which materials can be separated 



 

Mathematics 
Shape and Space: 2-D shapes 

• Combine, tessellate, and make patterns with 2-D shapes 

• Solve and complete practical tasks and problems involving 2-D shapes 
Shape and space: 3-D shapes 

• Solve and complete practical tasks and problems involving 2-D and 3-D shapes 
Data: Representing and interpreting data 

• Collect, organise, and represent data using pictograms, block graphs and bar charts 
 

5th and 6th classes 
 
Science 
Living things: Plant and animal life 

• Recognise that there is a great diversity of plants and animals in different regions and 
environments 

Energy and Forces: Light 

• Learn that light is a form of energy 

• Know that light travels from a source 

• Investigate the splitting and mixing of light 
Energy and Forces: Magnetism and electricity 

• Learn that magnet can push or pull magnetic materials 

• Explore the use of magnets to lift and hold objects 
Materials: Properties and characteristics of materials 

• Group materials according to their properties and /or composition 

• Recognise that some materials decay naturally while others survive a long time in the 
environment 

Materials: Materials and change 

• Examine the changes that take place in materials when physical forces are applied 

• Explore some simple ways in which materials may be separated 
Environmental awareness: Science and the environment 

• Appreciate the application of science and technology in familiar contexts 

• Recognise the contribution of scientists to society 
 

Mathematics 
Shape and Space: 2-D shapes 

• Solve and complete practical tasks and problems involving 2-D shapes 
Shape and space: 3-D shapes 

• Solve and complete practical tasks and problems involving 2-D and 3-D shapes 
Data: Representing and interpreting data 

• Collect, organise, and represent data using pictograms, single and multiple bar charts, and 
simple pie charts 
 

Learning Intentions: 
 

• The students will understand that fossils are the remains of prehistoric animals and plants 

• The students will understand that objects can be grouped by material properties in addition to 
visible properties  

• The students will be aware that material properties of objects can be used to solve problems 



• The students will be aware that scientists can use special types of light to investigate the 
chemical composition of fossils  
 

Success Criteria:  
 

• Students should be working in groups 

• Students should be able to engage with the facilitator 

• Students should be able to understand that fossils are the remains of prehistoric animals and 
plants 

• Students should be able to describe different wavelengths of energy 

• Students should be able to identify two different wavelengths of energy that can be used to 
study fossils  

 

Methods:  
 
Images: Prezi, interactive presentations, will be utilized at every stage of the lesson to explain the 
core concepts behind each activity and to complement introductory and concluding talks given by 
the facilitator with pertinent images of equipment and fossils. 
 
Larger group work & matching exercises: During the main part of the lesson students will work in 
groups to match objects according to their material properties and to explore how UV light can be 
used to identify features not visible under white light. 
 

Resources: 
 

• Fossil fish with fluorescent scales 

• Small tubs of water (500 ml) (x7) 

• Boxes with ping pong balls (x5) 

• Ping pong balls filled with iron filings (x5) 

• Ping pong balls (regular) (x4) 

• Ping pong balls with UV coating (x2) 

• Play-doh balls (x3) 

• Magnets (x7) 

• Large plastic tub 

• Ping pong balls with elements written on the surface (x60) 

• UV torches (x5) 

• UV viewing box 

• Laptop running Prezi (interactive presentation) software 

• Projector 

• White board/Flip Chart 
 

Differentiation Strategies: 
 

• Ensuring whiteboard and projector screen are well placed and can be clearly seen by all 
students. 

• Ensuring that the classroom is a safe space, that students feel comfortable to learn here, 
that opinions can be shared, that there is no bullying and that teaching, and learning can be 
achieved. 
 

Assessment:  



 
A short quiz of three questions will be administered at the conclusion of the lesson to assess 
whether students understand the how we can use different types of energy/light to investigate 
fossils. 
 

 

Description of Activity: 
 
Introduction to Lesson         Time: 5 mins 
 

• This is the third lesson in a five-lesson programme on fossils. Third lesson will cover how 
palaeontologists can study fossils using their chemical properties.  

• In the previous two lessons students will have covered the concepts that fossils are the 
remains of prehistoric animals and plants, they will also be able to identify some objects 
as fossils and understand that fossils contain clues about the animal and its environment.  

• To begin the lesson the facilitator will introduce themselves as a scientist then present a 
fossil to the class this should re/introduce the terms fossil and palaeontologist to the class. 
This will be followed by a ~5-minute introductory talk on animals, how different parts of 
animals are made of different chemicals and how some parts of animals can fossilize 
differently. The facilitator will then explain how we can learn about fossil animals by 
looking at the chemicals they are made of. 
 

Progression of Lesson            Time: ~35 mins 
 
Activity 1) Sorting objects using material properties: 
 

• Students will be sorted into groups of 4 or 5 and presented with 14 spheres of equal size 
but composed of different materials (ping pong ball filled with iron filings, ping pong ball 
with UV coating, playdoh, untreated ping pong ball) and a series of tools (magnet, a UV 
torch and a small tub of water).  

• The facilitator will ask the students to sort the objects not by colour (colours do not 
correspond to the material property) but by their “hidden” (material) properties (it 
does/doesn’t return to its original shape when compressed, it does or doesn’t fluoresce, it 
floats or sinks and it’s magnetic/not magnetic). Facilitators will circulate around the 
classroom to stimulate discussion. At the conclusion of this activity the facilitator will 
summarize the different properties the students have identified. 

 
Activity 2) Electromagnetic Spectrum: 
 

• The facilitator will then use a Prezi to explain the concept of fluorescence and refer to the 
fluorescent ping pong ball from the previous activity. Using the terms visible and non-
visible light the facilitator will introduce the concept of the electromagnetic (EM) 
spectrum and how UV light is one component of the EM spectrum. This will include 
showing examples of how (in addition to the light they may be familiar with: visible light) 
how other types of EM radiation are used in the everyday life of those students e.g. X-
rays, ultraviolet light (UV), microwaves, radio waves etc. 

• During this activity each group of students will also be encouraged to come and examine a 
fossil fish in a UV box that fluoresces when lit with UV. 

 
Activity 3) Ping pong ball chemistry:  



 

• The facilitator will then return to the Prezi to tell a simplified story about how they use 
other very powerful forms of energy such as X-rays to investigate what fossils are made 
of. Specifically, the order of events from (1) X-rays hitting a sample, (2) X-rays being 
detected and then (3) the X-ray signal being interpreted by the computer to provide 
chemical information. This story will be complemented by photographs of particle 
accelerators, fossils analysed using X-rays and X-ray maps of those fossils. The facilitator 
will reinforce the concept of the EM spectrum and highlight the position of X-rays on the 
EM spectrum in relation to other types of light such as UV and visible light. 

• The facilitator will then present the whole class with a box filled with both untreated ping 
pong balls and ping pong balls filled with iron filings. A picture of a fossil will be placed on 
the front of the box. Each ping pong ball has the name of a chemical (element) written 
onto its surface: light chemicals (Chlorine, Silicon) for the unaltered ping pong balls and 
heavy chemicals (Iron, Nickel, Copper, Zinc) for the ping pong balls filled with iron filings. 

• The facilitator will explain to the students that the box represents the fossil, the ping pong 
balls are chemicals the fossil is made of and that they the students will be playing the roles 
of the X-ray, the detector, and the computer.  

• The facilitator will then assign the roles among the students in each group using stickers 
with that role printed onto them and explain what each role is expected to do: “X-rays” 
have 10 seconds to collect the heavy chemicals from the box, “detectors” have to sort 
them, and “computers” have to count how many of each chemical the X-rays have 
collected.  

• The facilitator will then take the results from each group and replot it on the whiteboard 
to determine the most common elements in the “fossil” collected by all groups. They will 
reinforce the concept of using X-rays to work out what chemicals fossils are made of. 

 
Conclusion of Lesson                              Time: 7 mins 
 
Then the facilitator will recap the main learning points of the lesson by distributing a short 
questionnaire consisting of the following questions: 
 

1) In addition to X-rays circle all types of light that can be used to investigate fossils  
 

 
 

2) Which two of the following does light reveal about fossils? 
a. It reveals hidden body parts in the fossil 
b. It reveals the chemicals in the fossil 
c. It reveals the sound that the fossil made when it was alive 

 
3) Put the following parts of an X-ray experiment in the boxes in the correct order from first to 

last. 



 
 

The facilitator will also recap the following 

• that fossils are the remains of prehistoric animals and plants 

• that objects can be grouped by material properties in addition to visible properties  

• that material properties of objects can be used to solve problems scientists can use types of light 
to investigate the chemical composition of fossils 

 

 

Evaluation of lesson 
 
After the end of the lesson the teacher will distribute a questionnaire to each student. Once the 
students have completed the questionnaire the teacher will collate and deliver the results to the 
facilitator. 

  

 

 


