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Programme 
Time Activity  Purpose 

08:30-09H00 Registration  Get to know your participants 

09:00-11:00 Unit 1  
Activity 1 & 2 
 
Unit 2 
Activity 1, 2 and 3 

Familiarizing teachers and HoDs with the 
concepts of atoms and periodic table. 
Refer to the participant manual for details 

11:00-11:15 Stretch break 

11:15-11:45 Challenges and successes about 
the curriculum tracker 

Familiarize teachers and HoDs with the 
curriculum tracker-pacing in relation to 
curriculum 

11:45-12:45 Unit 3 
Activity 1 

Familiarizing teachers and HoDs with the 
concept of pure substances. 
 

12:45-13:15 Consolidation (link this session 
to the previous sessions) 
Topics for the next JIT training 
Evaluation 

 

 

  



Compiled by Casme for PILO 
3 

Unit 1: Atoms 
Purpose: 
 unpacking the concept of atoms 
 unpacking the concept of pure substances 

 identify unknown elements based on subatomic 
particles 
 

Duration 60 min 

Resources: participant’s manual, calculator Method Group work  

 

1.2 Activity 1 
 

1) Give the atomic number of the following elements 

 a) Ne (10) b) Silicon (14) c) Calcium (20) 

 d) Hydrogen (1) e) Fluorine (9) f) Aluminium (13) 

       

2) Give the atomic mass of the following elements 

 a) Helium (4) b) Oxygen (16) c) Carbon (12) 

  

3. a) 5 electrons 

4. b) bromine 
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1.3 Activity 2 
 

a) 

neon  
Is the atom of this element neutral or charged  ? 

b) 

nitrogen 
Is the atom of this element  neutral or charged  ? 

c) 

hydrogen 
Is the atom of this element  neutral  or charged  ? 

  

d) 

hydrogen 
Is the atom of this element  neutral  or charged  ? 
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e) 

beryllium 
Is the atom of this element  neutral  or charged  ? 

  

f) 

oxygen 
Is the atom of this element  neutral or charged  ? 

  

g) 

ANS (D) 
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h) 

 
ANS (A) 

i) 

 
ANS (A) 

 

  



Compiled by Casme for PILO 
7 

Unit 2: Periodic table 
 

Purpose: 
 Familiarizing HoDs with the Periodic Table of elements 
 Interactive reading strategy-friendly question 
 mastering Periodic Table of elements through 
gamification  

 Observe the properties and trends in the elements on the 
periodic table.  

 
 

Duration 60 min 

Resources: participant’s manual, calculator, Periodic Table 
software, Phet simulation 

Method Group 
work  

 

2.1 Background & interactive reading (20 min) 
 

History of periodic table 

By 1860, more than 60 elements had been discovered. Chemists had to learn the properties 

of these elements as well as those of the many compounds that the elements formed. The 

elements were not organized into any patterns and the factors that determined the 

properties of the elements were unknown. In addition, there was no method for determining 

an element’s atomic mass or the number of atoms of an element in a compound. Different 

chemists used different atomic masses for the same elements, resulting in different 

compositions being listed for the same compounds. This made communication of results 

between chemists difficult. In 1860, Italian chemist Stanislao Cannizzaro presented a 

method for accurately measuring the relative masses of atoms. This allowed chemists to 

agree on standard values of atomic mass. It also allowed them to search for relationships 

between atomic mass and other properties of the elements. 

 

How could organizing the elements according to trends or patterns help chemists study 
the properties of the elements? 

Organizing the elements according to trends helps scientists to compare elements with 
similar properties and develop explanations for these similarities. 
 

 

 

Mendeleev’s periodic table grouped elements by their properties. 

 

A Russian chemist, Dmitri Mendeleev, decided to write a chemistry textbook and include 

the standard values of atomic masses. For the book, Mendeleev hoped to organize the 

elements according to their properties. Mendeleev went about organizing elements much 

as you might organize information to study for a test or write a research paper. He placed 

the name of each known element on a card, together with its atomic mass and a list of its 

observed physical and chemical properties. He then arranged the cards according to 

various properties and looked for trends or patterns. 
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Mendeleev noticed that when the elements were arranged in order of increasing atomic 

mass, certain similarities in their properties appeared at regular intervals. For example, 

there are seven elements between F and Cl atoms, which have similar properties. There 

are also seven elements between two other atoms that have similar properties: Na and K. 

This repeating pattern is referred to as periodic. Something is periodic if it repeats again 

and again. For example, the second hand on a clock is periodic because it passes over the 

same spot every 60 seconds. Mendeleev’s arrangement of the elements is shown in 

the table above. He switched two elements, iodine, I, and tellurium, Te, to maintain the 

patterns. He also hypothesized undiscovered elements to fill in the gaps in his pattern. By 

1886, three of these elements had been discovered. 

 

Name three things in everyday life that are periodic. 

Answers will vary. 

the movement of a second hand around a clock 

heartbeats 

the motion of the earth around the sun 

 

The periodic law states that the physical and chemical properties of the elements are 

periodic functions of their atomic numbers. In other words, when the elements are arranged 
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in order of increasing atomic number, elements with similar properties appear at regular 

intervals. Mendeleev’s periodic table ordered the elements by atomic mass, not atomic 

number. In 1911, English scientist Henry Moseley found that the elements fit into patterns 

better when they were ordered by nuclear charge, or the amount of positive charge in the 

nucleus. Moseley’s work led to the modern definition of the atomic number and also to the 

reorganization of the elements by atomic number instead of atomic mass. 

 

State periodic law 

The physical and chemical properties of the elements are periodic functions of their 
atomic numbers. 

 

In what way is the periodic table periodic? 

The periodic table is periodic because elements with similar properties appear at regular 
intervals. 

Who is credited with developing a method that led to the determination of standard atomic 
masses? Cannizzaro 

 

Who discovered the periodic law? Mendeleev 

 

Who established atomic numbers as the basis for organizing the 
periodic table? Moseley 

 

Name three sets of elements that have been added to the periodic table after 
Mendeleev’s time. 

the noble gases, the lanthanides, and the actinides 
 

How do the atomic numbers of the elements within each of Groups 1, 2, and Group 3-8 
(13–18) of the periodic table vary? 

In Groups 1, 2, and 18, the differences between the atomic numbers of successive 
elements are 8, 8, 18, 18, and 32, respectively. In Groups 13–17, the differences are 8, 
18, 18, and 32, respectively. 

 

 

Use Periodic table of elements to answer the following questions 

 

  

a) _Group______: (families) are the columns of elements. The elements in the groups 

have similar chemical properties and predictable trends in physical properties. 

b) Groups also have labels. Group 1 elements are the _alkali metals____________ and 

the Group 2 are the _alkaline earth metals__________ . 

  

c) period______:           horizontal rows (seven in all); properties of elements in period 

show no similarity. Note that the lanthanides (period six) and the actinides (period 

seven) are at the bottom of the table      

  

d) We give some groups names 
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 Group 1( I ) are the__alkali metals_______________________ 

  Group 2 (II) the___alkaline earth metals________________________ 

  Group (7) VII the _halogens_________________________ 

  Group 8 ( VIII) the__noble gases/inert gas/stable gas/ rare gases 

________________________ 

  

e) _metals______ are shiny, good conductors of heat and electricity, malleable, ductile, 

and form cations (positive ions, loss of electrons) during chemical change. 

f) Non metals___________ are not shiny. They are poor conductors, brittle. They 

frequently form anions (negative, gain of electrons) in chemical changes. 

g) 1. the symbol of the noble gas in period 3__Ar______________  

 2. the lightest element in Group IV__Carbon___________________ 

 3. the  only metalloid in Group III___Boron________________________ 

 4. the element whose atoms contain 18 protons__Argon_________________ 

 5. the element in period 5, Group VII___Iodine________________________ 

 6. Give the name, atomic number and atomic mass for Mg ___magnesium, 12, 

24________________ 

i) Name  and give the symbol of the first three elements that are in Group 1 of the 
Periodic Table of elements. Hydrogen (H), Lithium (Li) and Sodium(Na) 

j) Name and give the symbol of the first three elements that are in Group 7(17) of the 
Periodic Table of elements.  Fluorine (F), Chlorine (Cl) and bromine (Br)  

 

 

2.4 Activity 3: Gamification (20 min) 
 

The fast paced game about the elements 

 
 You will need: 

 Scissors, photocopies of the pattern pages on white card stock, coloured pencils if you 
would like the learners to colour the cards, and a copy of the Periodic Table for each 
learner 
 
How to play  

 
The object of the game is to be the first player to collect six cards. Decide which player will 
be the “caller.” This player must read from the list below instead of being one of the card 
players.  A “caller.” may want to choose particular attributes from the list below to emphasize 
facts recently learned. It is easiest to go down the list in order, but the caller need not go in 
order, and may also use items from the list more than once (as long as the caller is being 
fair and is not purposely aiming to benefit any one card player, of course!) Feel free to add 
your own ideas to the list given below! Each card player receives five cards, which he places 
face up in front of him. The rest of the cards go face down in a draw pile. The caller reads 
one of the attributes from the list (the first on the list if they are going in order). Each player 
looks at his five cards to see if he has a card that has that attribute. If he does, he slaps his 
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hand down on the card. The caller looks to see who is the first player to slap his hand down. 
That player then shows the card under his hand. If the caller agrees that this card qualifies, 
then the player may remove that card from the line up and put it face down into a “keeper” 
pile. Then he draws a card from the draw pile to replace that card and restore him to five 
cards, face up. The caller then reads off another attribute from the list and the game 
continues in this manner until one player has six cards in his “keeper” pile. If no player has 
a card that qualifies, the caller simply goes on to the next one on the list. If you reach the 
end of the list, just start over at the beginning again. Game takes 5-20 minutes to play. Often 
there is time to play several games in a row. You can switch callers between games if you 
want to. 
Clues 

• Has no neutrons.  
• Most abundant element in 
the Universe.  
• Used in rocket fuel and 
fuel cells. 
 

• Used in balloons, blimps 
and scubing diving tanks. 
 • Discovered in the sun in 
1895 using a spectrometer. 

• Used in batteries, 
lubricants, medicines, and 
nuclear bombs.  
• Is never found by itself in 
nature (it’s always in a 
compound). 

• Found in emeralds. • Is 
mixed with copper to make 
“beryllium bronze,” an alloy 
that will not create sparks. 

• Used to make heat-
resistant glass.  
• Used to make boric acid, 
which is used as an 
antiseptic eye wash. 
 • Used in nuclear power 
plants. 

Diamonds, graphite and 
coal are all made of it. 
 • it makes long chains 
(polymers) that are the 
basis of fossil fuels and 
plastics.  
• it is necessary for organic 
molecules found in living 
organisms. 

• Most of the air we breathe 
contains lot of it.  
• Used in air bags in cars. 
 • Doctors use its liquid  to 
treat skin conditions.  
• Proteins and DNA contain 
it 

• Found in air, water and 
sand.  
• Necessary for respiration 
and combustion.  
• Ozone is made of pure 
element X. 

• Found in the mineral 
fluorite.  
• Is put into toothpaste to 
fight cavities.  
• Used as a coolant.  
• Used in nuclear power 
plants. 

• Used in neon lights and 
lasers. 
 • its never bonds to any 
other elements. 

• Bonds with chlorine to 
make table salt.  
• Used in street lights and 
in household cleaning 
products. • it is never found 
by itself in nature; it is 
always in a compound. 

• Used in sparklers.  
• Found in Epsom salts and 
“milk of Magnesia”  
• Plants and animals need 
magnesium. 

• Used in airplanes 
because it is so light and 
strong. 
 • Used for foil, tubes and 
cables. 
 • Used in fireworks. 

• Found in sand, clay, lava, 
glass and the mineral 
quartz. • Used to make 
computer chips. 

• Used in matches, 
fireworks, fertilizers and 
detergents.  
• Discovered by an 
alchemist in 1669 as he 
was boiling down urine! 

• Found in matches and 
fireworks.  
• Used to vulcanize rubber. 
 • Volcanoes produce sulfur 
dioxide gas (a gas that’s 
also produced by some 
factories and forms a large 
part of air pollution). 

• Bonds with sodium to 
make table salt. 
 • Used to disinfect 
swimming pools. 
 • Is an ingredient in PVC 
plastics.  
• Combines with hyrdogen 
to make HCl, an acid that 

• Used in lightbulbs and 
lasers.  
• Does not bond to, or react 
with, any other element. 
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your stomach produces to 
help with digestion. 

• Used in fertilizers. • Is an 
ingredient in gun powder.  
• Bananas contain a lot of 
it.  
• Can form salts, just like 
sodium can. 

• Found in chalk, limestone, 
plaster, concrete, bones, 
and teeth.  
• Milk contains a lot of it. 
 • in water makes it “hard.” 

• Discovered in ancient 
times. • Used in steel and 
in magnets. • Found in red 
blood cells and in rust.  
• Meteorites often contain 
iron. 
 • Red rocks usually contain 
iron. 

• Used for coins, wires and 
pipes.  
• The Statue of Liberty is 
made of it. 
 • Copper mixed with zinc 
makes brass. 
 • when mixed with tin 
makes bronze. 

• Used for galvanizing 
(protecting) metals such as 
iron and steel.  
• its sulfide glows in the 
dark.  
• its oxide is used in 
photocopiers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit 3: Pure substances 
Purpose: 
 unpacking the concept pure substances 
 naming elements and compound 

Duration 60 min 

Resources: participant’s manual, calculator Method Group 
work  

 
 

1. Give symbols for the following elements 

 a) Carbon (C) b) Magnesium 
(Mg) 

c) Phosphorus (P) 

 d) Silicon (Si) e) Potassium (K) e) Beryllium (Be) 

2. Give names of the following element symbols 

 a) Li (lithium) b) Na (sodium) c) Fe (iron) 

 d) Zn (zinc) e) Ne (neon) f) S (sulfur) 
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3. Complete the table below by writing each of the following in the correct column 

 Water  hydrogen   sodium   table salt(NaCl)    ice    oil   iron oxide   sulfur     sugar 
Glucose  ethanol     

 Elements Compound 

 Hydrogen 
sodium 

Water 
Iron oxide 
Sugar 
Glucose 
Ethanol 
Oil 
Ice 
Table salt 
 
 

4. Copy and complete the table below by writing each of the following in the correct 
column 

 Wood   glass   copper   sea water    milk    ink   tea   steam   air   carbon dioxide   
oxygen 
 

 Pure Substances Mixtures 

 Carbon dioxide 
Copper 
Oxygen 
steam 

Ink 
Air 
Wood 
Glass 
Sea water 
Milk 
 

5. Name and compare the three subatomic particles. Record your answer in the table 
like this:  

  

 Name of particles Charge on particle Location of particle in the 
atom 

Protons Positive nucleus 

Electrons Negative Outside the nucleus  

Neutrons Neutral nucleus 

    

 

6. Build and draw 3D structures for the following molecule. Materials: improvise 

a) 𝑂2 

 

b) 𝐻2 

 

c) 𝐻2𝑂 
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d) 𝐶𝑂2 

 

e) 𝐶𝑂 

 

 

 
 
 


