Activity: Atomic Identity Challenge
Topic: Atomic Number and Mass Number
Duration: 40–50 minutes
Group Size: 3–4 students

Learning Targets
By the end of this activity, students will be able to:
· Define atomic number and mass number. 
· Determine the numbers of protons, neutrons, and electrons using atomic notation. 
· Interpret standard nuclear notation. 
· Explain why atomic number identifies an element. 
· Calculate the number of neutrons from atomic number and mass number. 

Materials
For each group:
· A periodic table 
· Calculator (optional) 
· "Atomic Identity Cards" (provided below) 
· Recording sheet 
· Whiteboard or chart paper 

Introduction (5 minutes)
Begin with the question:
Imagine scientists discover a new atom. How could they identify what element it is?
Allow students to discuss briefly before introducing the challenge.

Part A – Atomic Identity Cards (15 minutes)
Each group receives a set of atom cards.
Example cards:
	Card
	Atomic Number
	Mass Number

	A
	6
	12

	B
	11
	23

	C
	17
	35

	D
	20
	40

	E
	8
	16

	F
	26
	56

	G
	6
	14

	H
	17
	37


Students complete the following table.
	Card
	Element
	Protons
	Neutrons
	Electrons



Discussion Questions
1. Which cards represent the same element? 
2. Which cards are isotopes? 
3. How do you know? 

Part B – Mystery Atoms (10 minutes)
Each group receives mystery clues.
Mystery Atom 1
· 13 protons 
· 14 neutrons 
Identify:
· Element 
· Atomic number 
· Mass number 
· Nuclear notation 

Mystery Atom 2
· Atomic number = 16 
· Mass number = 32 
Determine:
· Protons 
· Neutrons 
· Electrons 
· Element 

Mystery Atom 3
· 20 electrons 
· 20 neutrons 
Determine:
· Atomic number 
· Mass number 
· Element 

Part C – Find the Mistake (10 minutes)
Display several incorrect examples.
Example 1
Sodium has atomic number 23.
Students explain why this is incorrect.

Example 2
Oxygen-16 contains 16 protons.
Correct the statement.

Example 3
Carbon-14 is a different element from Carbon-12.
Explain.

Example 4
Two atoms with different mass numbers must be different elements.
True or false?
Explain.

Part D – Challenge Cards (10 minutes)
Each group receives one challenge.

Challenge A
Two atoms each contain eight protons.
One contains eight neutrons.
The other contains ten neutrons.
Explain:
· Are they the same element? 
· Are they isotopes? 
· Why? 

Challenge B
Two atoms have
Mass number = 24
One is magnesium.
One is sodium.
Explain how this is possible.

Challenge C
An atom has
17 protons
18 neutrons
18 electrons
What is unusual about this atom?
(Students may recognise it is an ion if you've introduced ions. If not, simply note that it is not a neutral atom because the numbers of protons and electrons are different.)

Plenary (5 minutes)
Each group writes one rule on the board.
For example
Atomic number = number of protons.
Mass number = protons + neutrons.
The atomic number identifies the element.
Isotopes have different numbers of neutrons.
As a class, combine these into a final summary.

Assessment Rubric (20 marks)
	Criteria
	Marks

	Correct interpretation of atomic notation
	5

	Accurate calculations
	5

	Scientific explanations
	5

	Group discussion and participation
	5



Extension
Ask students:
Scientists discover an atom with:
· 15 protons 
· 18 neutrons 
A newspaper reports:
"Scientists have discovered a brand-new element!"
Students must decide:
· Is the newspaper correct? 
· If not, what has actually been discovered? 
· Write a short scientific explanation (4–5 sentences) to justify your answer. 

Why I Think This Activity Works Well
Unlike a worksheet, this activity encourages students to reason rather than follow a procedure. They must repeatedly apply the key idea that the atomic number determines the identity of an element, while the mass number can vary because of different numbers of neutrons. Those are the two misconceptions that students most commonly struggle with.
It also incorporates collaboration, error analysis, and scientific justification—skills expected at the high school level and well aligned with the inquiry-based style you're aiming for in your yEdu chemistry resources.

