
 

 

A Guide to State of Matter and Kinetic 

Model of Matter 

Teaching Approach  

 

This section can begin with a recap of the three states of matter emphasizing the differences 

between the motion, volume and compressibility of each state of matter. This could be used 

to draw up a table summarizing the differences between the three states on a microscopic 

scale. 

 

This video could be used as a tool to simplify the definitions of freezing point, melting point 

and boiling point. It takes a simplified look at the different states of matter with focus on the 

change of state processes that take place like melting, evaporation, freezing, condensation 

and sublimation.  

 

The previous section can be reinforced in the next video on heating and cooling curves, 

which encompasses the phase changes and the relevant processes in graphic form. This 

allows the learners to apply their knowledge to water, an everyday substance to which they 

can easily relate. 

 

Lastly the three states of matter solid, liquid and gas are explained simply and demonstrated 

using Phet animations. The kinetic molecular theory in terms of particles of matter is covered 

simply. 

 

 

  



 

 

Video Summaries 

Some videos have a ‘PAUSE’ moment, at which point the teacher or learner can choose to 

pause the video and try to answer the question posed or calculate the answer to the problem 

under discussion. Once the video starts again, the answer to the question or the right answer 

to the calculation is given 

 

Mindset suggests a number of ways to use the video lessons. These include: 

 Watch or show a lesson as an introduction to a lesson 

 Watch or show a lesson after a lesson, as a summary or as a way of adding in some 

interesting real-life applications or practical aspects 

 Design a worksheet or set of questions about one video lesson. Then ask learners to 

watch a video related to the lesson and to complete the worksheet or questions, either in 

groups or individually 

 Worksheets and questions based on video lessons can be used as short assessments or 

exercises 

 Ask learners to watch a particular video lesson for homework (in the school library or on 

the website, depending on how the material is available) as preparation for the next days 

lesson; if desired, learners can be given specific questions to answer in preparation for 

the next day’s lesson  

1. States of Matter 

This video looks at matter on a microscopic scale. It begins with a recap of the three 

states of matter emphasizing the differences between the motion, volume and 

compressibility of each state of matter. 

2. Changes in States of Matter   

This video defines clearly the terms freezing point, melting point and boiling point. The 

different states of matter are addressed and learners are shown how to identify, for 

example, the physical state of water at a specific temperature, given the melting point and 

the boiling point. 

3. Heating and Cooling Curves   

The video looks closely at heating and cooling curve of water focusing on the three states 

of matter. This is assisted by an experiment in real classroom conditions. The learners are 

then given a step-by-step explanation of the heating curve of water under ideal conditions. 

4. Kinetic Molecular Theory- Particle Nature 

In this video a solid, a liquid and a gas are demonstrated in animation form using the 

kinetic molecular theory, in terms of particles of matter.  

  



 

 

Resource Material  
 

1. States of Matter 

 

http://www.chem.purdue.edu/gchel

p/atoms/states.html 

This web page looks at the three 

states of matter. It describes their 

characteristics. 

http://m.everythingscience.co.za/gr

ade-10/03-states-of-matter/03-

states-of-matter-01.cnxmlplus 

This page explores the states of 

matter and looks at the kinetic 

molecular theory. 

2. Changes in States of 

Matter 

http://www.msnucleus.org/members

hip/html/k-

6/rc/chemistry/1/rcc1_2a.html 

A resource that explores how states 

of matter can change. 

http://ohsudev.mrooms3.net/mod/b

ook/view.php?id=8112&chapterid=4

590 

Here we look at how matter changes 

from one state to another. 

3. Heating and Cooling 

Curves 

https://wikis.engrade.com/heatinga

ndcoolingcurves1 

This resource provides you with 

everything you need to know about 

heating and cooling curves. 

4. Kinetic Molecular Theory- 

Particle Nature 

http://chemed.chem.purdue.edu/ge

nchem/topicreview/bp/ch4/kinetic.p

hp 

All about kinetic molecular theory 
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Task 

Question 1 

Give one word or term for each of the following descriptions: 

1.1 The change in phase from a solid to a gas. 

1.2 Change in phase from liquid to gas. 

1.3 The process of going from gas to liquid. 

1.4 The temperature at which a liquid changes its phase to become a gas. 

Question 2 

Water has a boiling point of 100oC. 

2.1 Define boiling point. 

2.2 What change in phase takes place when a liquid reaches its boiling point? 

Question 3 

True or false? If false, correct the statement: 

3.1 Melting point is the process by which a solid changes to become a liquid 

3.2 The reverse process (change in phase from gas to liquid) is called evaporation. 

3.3 Diffusion is the movement of particles from a low concentration to a high concentration. 

3.4 Evaporation from a liquid's surface can happen at a wide range of temperatures. 

Question 4 

Draw a sketch to represent molecules of substance undergoing the following changes:  

1.1 Freezing  

1.2 Evaporation 

1.3 Sublimation 

Question 5 

During an investigation into water and its properties, Precious took some ice cubes, placed 

them in a beaker and heated it over a burner. She took the temperature over regular 

intervals and drew a graph from the results. The graph is shown below.  

 

 



 

 

 

In terms of increase in temperature, forces between molecules, distance between molecules, 

average kinetic energy between molecules, phase change, increase in potential energy and 

boiling point, explain what is happening : 

5.1 between points A and B  

5.2 at point B  

5.3 between points B and C  

5.4 Are the phase changes that occur physical or chemical changes? Explain.  

5.5 If you keep heating the water beyond point E, will you be able to separate the water 

vapour into hydrogen and oxygen? Explain.  

 

  



 

 

Task Answers 

Question 1 

1.1 Sublimation 

1.2 Boiling 

1.3 Condensation 

1.4 Boiling Point 

Question 2 

2.1 The temperature at which a liquid changes its phase to become a gas. 

2.2 Liquid to gas. 

Question 3 

3.1 True 

3.2 False. The reverse process (change in phase from gas to liquid) is called condensation. 

3.3 False. Diffusion is the movement of particles from a high concentration to a low concentration. 

3.4 True. 

Question 4 

4.1 Freezing       

 

 

 

 

 

 

4.2 Evaporation 

 

 

 

 

 

  

Q4.3    Sublimation 

 

 

 

 

 

Question 5 

5.1 Between A and B 

 Constant increase in temperature 

 Strong forces of attraction 

 Molecules very close together 

 Average kinetic energy is very low, less than liquids. 

5.2 At point B 

 Phase change begins: solid to liquid 

 There is no temperature change until latent heat is overcome 

 Melting point of substance 



 

 

 Melting temperature is unique to substance 

5.3 Between B and C 

 Phase change- solid to liquid. 

 Melting, temperature constant till phase change completed. 

5.4   

 Physical change since no new products are formed.  

 The substance water only underwent changes in phase; it remained with a constant chemical 

composition throughout. 

  



 

 

Acknowledgements  
Mindset Learn Executive Head Dylan Busa 

Content Manager Classroom Resources Jenny Lamont 

Content Coordinator Classroom Resources Helen Robertson 

Content Administrator Agness Munthali 

Content Developer Dawn Clark 

Content Reviewers R Moore 

 Liz Harris 

Produced for Mindset Learn by Traffic  

Facilities Coordinator      Cezanne Scheepers 

Production Manager     Belinda Renney 

Director         Alriette Gibbs 

Editor         Nonhlanhla Nxumalo 

Presenter         Niki Montgomery 

Studio Crew         Abram Tjale 

   James Tselapedi 

   Wilson Mthembu 

Graphics        Wayne Sanderson 

Credits 

http://upload.wikimedia.org/wikipedia/commons/9/9b/Robert_Brown.jpg  

http://upload.wikimedia.org/wikipedia/commons/thumb/c/c2/Brownian_motion_large.gif/220px-

Brownian_motion_large.gif  

http://commons.wikimedia.org/wiki/File:Glass-of-water.jpg  

http://upload.wikimedia.org/wikipedia/commons/4/49/Steam_Phase_eruption_of_Castle_geyser_with_

double_rainbow.jpg  

http://upload.wikimedia.org/wikipedia/commons/5/50/Huge_blocks_of_ice_on_the_platform_%283534

959667%29.jpg 

http://commons.wikimedia.org/wiki/File:Glass-of-water.jpg  

http://upload.wikimedia.org/wikipedia/commons/c/c3/Ice_cube_tray.jpg 

http://images.cdn.fotopedia.com/flickr-3329823685-original.jpg  

http://upload.wikimedia.org/wikipedia/commons/4/41/Iodine_crystals.jpg  

http://upload.wikimedia.org/wikipedia/commons/8/89/Water_at_Boil.jpg  

https://phet.colorado.edu/en/simulation/states-of-matter-basics 

 

 
This resource is licensed under a Attribution-Share Alike 2.5 South Africa licence. When using 

this resource please attribute Mindset as indicated at http://www.mindset.co.za/creativecommons 

 

 

 

 

http://upload.wikimedia.org/wikipedia/commons/9/9b/Robert_Brown.jpg
http://upload.wikimedia.org/wikipedia/commons/thumb/c/c2/Brownian_motion_large.gif/220px-Brownian_motion_large.gif
http://upload.wikimedia.org/wikipedia/commons/thumb/c/c2/Brownian_motion_large.gif/220px-Brownian_motion_large.gif
http://commons.wikimedia.org/wiki/File:Glass-of-water.jpg
http://upload.wikimedia.org/wikipedia/commons/4/49/Steam_Phase_eruption_of_Castle_geyser_with_double_rainbow.jpg
http://upload.wikimedia.org/wikipedia/commons/4/49/Steam_Phase_eruption_of_Castle_geyser_with_double_rainbow.jpg
http://upload.wikimedia.org/wikipedia/commons/5/50/Huge_blocks_of_ice_on_the_platform_%283534959667%29.jpg
http://upload.wikimedia.org/wikipedia/commons/5/50/Huge_blocks_of_ice_on_the_platform_%283534959667%29.jpg
http://commons.wikimedia.org/wiki/File:Glass-of-water.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c3/Ice_cube_tray.jpg
http://images.cdn.fotopedia.com/flickr-3329823685-original.jpg
http://upload.wikimedia.org/wikipedia/commons/4/41/Iodine_crystals.jpg
http://upload.wikimedia.org/wikipedia/commons/8/89/Water_at_Boil.jpg
https://phet.colorado.edu/en/simulation/states-of-matter-basics
http://creativecommons.org/licenses/by-sa/2.5/za/
http://www.mindset.co.za/creativecommons

