
 

 
 

WORKSHOP GUIDE FOR TEACHERS TO LEARN TOGETHER 
            PRIMARY                            PRACTICAL DATA HANDLING       

Guide for your own self-help professional development workshop 
and resources for inquiry-based lessons. 

  

MANAGE YOUR OWN PROFESSIONAL DEVELOPMENT WORKSHOP COVERPAGE 

These	guides	are	designed	to	empower	teachers	to	run	their	own	professional	development	collaborative	
learning	workshops	without	the	need	for	an	expert	leader,	and	to	support	teachers	in	developing	more	
effective	ways	of	teaching	and	a	deep	understanding	of	the	mathematics	they	teach.		

One	teacher	might	organize	the	time,	date	and	venue	but	once	they	are	doing	the	activities	together	they	
should	all	participate	on	equal	terms	in	discussion	and	reflection.		

AIMSSEC	Workshop	Guides	are	available	on	the	AIMSSEC	App	http://aimssec.app,	on	the	AIMING	HIGH	
Teacher	Network	website	and	in	the	Mathematical	Thinking	book.	Teachers	and	teacher	educators	can	use	
these	guides	on	their	own	or	as	one	of	a	group	of	teachers.	

The	workshops	enable	teachers	to	open	new	horizons	bringing	new	vision	and	new	skills	to	teaching	and	
learning	mathematics,	to	raise	standards	of	mathematics	attainment	in	the	most	disadvantaged	communities	
and	to	improve	life	chances	by	giving	children	the	education	and	skills	needed	to	thrive	in	the	21st	century.	

 

Chapters	in	the	AIMSSEC	Mathematical	Thinking	Book	are	Lower	Secondary	
Workshop	Guides.		
Buy	the	book	online	from	Amazon	or	from	
http://www.cambridge.org/za/education	search	for	AIMSSEC	or	for	ISBN	
9781316503621.			
To	order	the	book	in	South	Africa	go	directly	to	http://www.cup.co.za		

For	reviews	and	curriculum	maps	see	https://aiminghigh.aimssec.ac.za/mathematical-thinking/ 
 

 

EACH WORKSHOP GUIDE HAS A SIMILAR FORMAT: 
 

PAGE 1 
 
 
 
PAGES 2 & 3 
 
 
 
 
 
 

PAGES 4 & 5 
 
 
PAGES 6 TO 10                                    

TITLE PAGE   
Teaching	strategy.	
Curriculum	content	and	learning	outcomes	
Summary	of	mathematical	topic	(FACT	BOX.)	
WORKSHOP ACTIVITIES FOR TEACHERS   
Two	pages	of	activities	for	teachers	to	work	through	and	discuss	with	colleagues.	
For	each	activity	there:	is	a	list	of	resources	needed	 ,		
suggestions	for	organising	the	activity	(e.g.	individual,	pairs,	whole	class	 ,	
suggestions	for	the	time	the	activity	will	take	 ,		
when	to	pause,	think	and	do	the	activity	 and	when	to	record	your	work		
 

CLASSROOM ACTIVITIES FOR LEARNERS   
Help	for	teachers	on	lesson	planning.		Advice	on	how	long	to	allow	for	each	activity,	the	
resources	needed	and	the	key	questions	to	ask	to	guide	learning.	
CHANGES IN MY CLASSROOM PRACTICE   
Help	for	teachers	on	teaching	strategies;	additional	resources	and	activities	for	use	
during	or	after	the	workshop;	worksheets;	solutions;	templates;	key	questions	for	
formative	assessment;	other	key	questions	to	guide	learning	and	follow-up	activities.		
	

 

 

This	workshop	guide	was	written	by	the	AIMSSEC	Team	
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PRACTICAL DATA HANDLING  
Teaching strategy: Learning through Collaboration 

Curriculum	content:		Collecting	data.	Introduction	to	pie	charts	and	bar	charts.	
Introduction	to	the	averages	memode.an,	median	and		
Prior	knowledge	needed:	Learners	should	know	how	to	measure	lengths	in	centimetres	
and	millimetres	but	these	activities	can	also	be	used	to	learn	how	to	read	measurements	
and	to	practise	reading	scales.		
Intended	Learning	Outcomes	At	the	end	of	this	activity	teachers	and	learners	will:		
• Know the data handling cycle 
• Understand that data can be represented in a number of different ways 
• Be able to construct a range of graphs from primary data and analyse outcomes using 

appropriate mathematical language 
• Appreciate that data handling plays an important role in every-day life 
• Have experienced the use of the data cycle to collect, present and interpret primary data 

Fact box	
The	data	cycle	provides	a	helpful	
system	for	collection,	processing	
and	interpretation	of	information.	

Data	may	be	quantitative,	that	is	
number-based,	countable	or	
measurable,	or	it	may	be	
descriptive	and	not	number-based,	
in	which	case	it	is	called	qualitative.	

We	collect	data	to	find	the	information	needed	to	understand	a	situation	so	that	answers	to	
questions	and	solutions	to	problems	can	be	found.		
We	analyse	data	by	working	out	important	numerical	statistics	such	as	the	three	different	
averages:	the	mode,	the	median	and	the	mean.		

We	represent	data	(information)	as	images	using	pictographs,	bar	graphs	and	pie	graphs.			
The	mode	of	a	set	of	data	is	the	element	that	occurs	most	often.	The	data	set	3,	3,	4,	7,	8																
has	mode	3	as	the	number	3	occurs	most	often.	
The	median	of	a	set	of	data	is	at	the	midpoint	of	the	list	when	the	data	is	listed	in	order.	The	data	
set	3,	3,	4,	7,	8			has	median	4	as	the	number	4	is	in	the	middle	of	the	list.		
The	mean	of	a	set	of	data	is	calculated	by	dividing	the	total	by	the	number	of	elements.	The	data	
set	3,	3,	4,	7,	8			has	mean	5	because			!"!"#"$"%& =	 '&& = 5.	

Resources needed: Chalk, string, card, koki pen. 
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Workshop Activities for Teachers    
Activity 1: Constructing a human pie graph (shoe sizes) 

Chalk, string, card, koki pens, large outdoor/indoor area (e.g playground)  Pairs or Groups                                                                                                                                                           
    15 minutes  

1. Suppose you want to advise a shopkeeper who sells shoes about how many shoes of each 
size he should stock. You collect data to try to find out about shoe sizes in the population. 

2. Each	teacher	should	write	their	shoe	size	clearly	on	a	card	and	then	organise	
themselves	in	order	of	shoe	size,	lowest	to	highest	(you	could	do	this	in	the	corridor	
and	walk	out	in	that	order.	Note:	It	is	important for teachers and your learners to organise 
this for themselves. Whenever	you	see	this	icon	stop	and	do	the	activity.	 

3. Outside,	stay	in	order	and	form	a	large	circle.	Two	or	
three	volunteers	should	draw	a	circle	using	the	string	
(about	2m	long)	and	some	chalk.	If	the	area	you	are	using	
is	earth	or	soil,	you	could	use	a	stick	to	draw	the	circle	
instead	of	chalk.		
	
4. Stand	around	the	edge	of	the	circle	at	an	equal	
distance	from	each	other.	Draw	lines	between	each	
group	of	shoe	sizes.	Use	the	chalk	to	design	a	pattern	for	
the	sector	which	you	have	created,	marking	a	key	clearly	
on	the	circle	(see	the	photo	below).	

	
	

5. What	sort	of	
questions	could	you	ask	
learners	about	the	graph?	
Use	the	correct	
mathematical	language.	
	

6. Estimate	the	value,	in	degrees,	of	the	angle	at	the	centre	for	one	member	of	the	
group	(360	÷	the	number	in	the	whole	group).	

Notes	to	help	you	do	Activity	1	
	

There	is	no	need	to	attach	the	string	to	the	chalk.	Just	make	sure	that	the	person	in	the	
centre	is	holding	the	string	at	a	fixed	point	and	that	the	string	stays	fully	extended.	

Make	sure	that	teachers	and	learners	are	at	an	equal	distance	from	each	other	around	
the	edge	of	the	circle.		
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Activity 2: Data Detectives 

 Tape	measures	or	strips	of	newspaper	and	rulers,	koki	pens,	scissors;	printed	copies	of	
the	data	cycle,	data	collection	strips	(shown	below,	one	for	each	teacher)        Small	groups																																				
		15	minutes		

 

1. Talk	about	the	data	cycle	and	the	questions:	
‘What	is	data?’		
‘Who	asks	for	data	in	everyday	life?’		
(Advertisers;	retailers;	police;	hospitals;	
doctors;	researchers;	teachers)	
‘What	are	the	most	common	day-to-day	ways	
of	collecting	data?’	(surveys;	questionnaires;	
interviews).			
‘How	is	data	usually	displayed?’	(Pie	graphs;	lists;	bar	graphs;	pictographs;	line	graphs;	
sentences/text/paragraph.)	
Discuss	these	questions	in	pairs	and	then	as	a	whole	group.		

2. Each	teacher	needs	a	copy	of	this	table	and	a	tape	measure	(or	strips	of	newspaper	
and	rulers).	Using	the	headings,	w	ork	in	pairs	or	in	groups	to	help	each	other	to	do	
the	measurements	and	collect	the	data,	and	fill	in	the	table	with	the	data	about	
yourself.	Assemble	the	strips	you	have	filled	in,	and	then	move	them	about	to	make	
charts	to	show	findings.	

3. What	shoe	size	occurs	most	often?	That	size	is	called	the	mode.	If	two	or	more	sizes	
occur	the	same	number	of	times,	and	most	frequently,	there’s	more	than	one	mode.		

4. Get	everyone	to	write	their	height	to	the	nearest	cm.	boldly	on	a	card	or	piece	of	
paper.	Line	the	group	up	in	height	order	holding	their	cards.	What	is	the	height	of	the	
person	in	the	middle	of	the	line?	That	is	the	median	height.		
If	there	is	an	even	number	of	people	in	the	line	then	two	people	will	be	in	the	middle.	
Suppose	their	heights	are	168cm	and	170	cm,	then	the	median	would	be	169	cm.		

5. Add	up	the	numbers	of	people	in	all	the	different	households	in	your	survey.	Suppose	
there	are	12	people	in	the	survey	and	that	total	is	59,	then	the	mean	number	of	
people	per	household	is	59	÷	12	=	4.9	to	one	decimal	place,	or	5	if	you	round	it	to	the	
nearest	whole	number.	

6. Discuss	how	you	might	organise	this	activity	with	your	learners,	depending	on	the	
resources	available.	 
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Classroom Activities for Learners 
Activity 1: Sticky Bar Graphs: Our Birthdays and our Names. 

Sticky Post-it notes or small pieces of paper.                      Individuals                        20 minutes  

Pose	a	question	for	the	class	to	answer,	for	example:	‘What	is	your	favourite	colour?’	
‘What	is	your	favourite	food?’	‘How	could	we	show	how	many	boys	and	girls	there	are	in	
our	class?’	List	some	of	the	questions	on	the	board.	
Give	each	learner	a	sticky	Post-it	or	small	piece	of	paper,	all	the	
same	size.	Ask	‘How	could	we	use	the	sticky	notes	to	show	the	
answers	to	the	questions?’	Give	learners	time	to	think	for	
themselves,	then	talk	to	a	partner,	then	share	with	the	whole	
class	(think	-	pair	-	share).			
Ask	another	question,	for	example,	"In	which	month	is	your	
birthday?".	Each	learner	has	a	sticky	note	and	writes	their	name	on	it.	Draw	lines	across	
and	up	on	the	board,	or	on	a	large	piece	of	paper,	and	write	the	letters	J	for	January,	F	for	
February,	M	for	March	etc.	on	the	horizontal	line.		
Ask	everyone	who	has	a	birthday	in	January	to	bring	their	Post-it	and	stick	it	on	the	board	
above	the	letter	J.	Then	do	the	same	for	each	month	of	the	year	as	shown	in	the	picture	to	
make	a	bar	graph.	Give	the	graph	a	title.	The	class	can	make	similar	sticky	bar	graphs	to	
show	the	data	for	other	questions.	
Another	day	draw	a	grid	on	the	board,	or	on	a	large	sheet	of	
paper,	and	write	letters	on	the	horizontal	axis	that	are	initial	
letters	of	the	names	of	the	learners	in	the	class.	Then	all	the	
people	whose	name	begins	with	A	come	forward	and	shade	a	
square	above	the	letter	A.	Do	this	for	all	the	initial	letters	to	
make	a	bar	graph.	
The	learners	could	suggest	other	questions	they	could	answer	using	the	sticky	notes,	and	
make	a	group	display	for	each.		
Talk	about	which	are	the	easier	and	why.	Which	are	more	problematic,	and	why?		

Ideas	for	Teaching	
The	main	focus	of	this	activity	is	to	explore	representations	of	bar	graphs.	Using	sticky	
notes	which	are	all	the	same	size	is	a	good	introduction.	It	is	important	to	know	the	
difference	between	quantitative	and	qualitative	data.	Give	simple	examples	to	begin	with.	
It	is	easier	to	display	qualitative	data	(such	as	boy	or	girl,	spectacles	or	not,	birthday	
months)	as	opposed	to	quantitative	(or	numerical)	data	(such	as	number	of	siblings,	
number	of	pets,	height).	This	is	because	labelling	the	axes	can	be	more	tricky	for	
quantitative	data,	particularly	with	continuous	data	(such	as	heights)	rather	than	discrete	
data	(such	as	number	of	pets).		
These	issues	may	arise	in	the	discussion	about	which	were	the	most	difficult	questions	to	
display.		
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Activity 2: The Human Pie Graph for Shoe Sizes 

String;	several	pieces	of	chalk	(different	colours,	if	available)						 	Whole	class							 	45	minutes		
1. Ask	each	learner	to	write	their	shoe	size	clearly	on	a	card.	Ask	

them	to	organize	themselves	in	order	of	shoe	size,	lowest	to	
highest	(you	could	do	this	in	the	classroom	and	ask	them	to	
walk	out	in	that	order).	Note:	It	is	important	to	let	the	learners	
organise	this	for	themselves.		

2. Outside,	ask	learners	to	stay	in	their	order	and	form	a	large	
circle.	Place the knotted ends of 6 pieces of string at the centre 
and give the other ends to 6 people to split the circle into 
sectors, one for each of the groups. The	diagram	shows	10	
people,	but	the	class	can	make	a	human	pie	graph	in	the	same	way	with	any	number	of	
people.		
Ask the learners what they think the 6 sectors of the circle represent. Then put six 
labels down on the ground so that everyone can see them.	

3. Ask the learners how they might record this on paper. You	can	take	a	photo	of	the	
human	pie	chart	and	the	learners	might	draw	it	when	they	are	back	in	the	classroom.	

4. Use	the	cards	with	shoe	sizes	written	on	them	to	construct	a	bar	chart.	Ask	questions	
such	as:	‘Which	shoe	size	is	the	mode?	How	do	we	know?	What	is	the	smallest	size	and	
what	is	the	biggest?	What	is	the	range	of	shoe	sizes	in	this	group?	

Notes:		
This	‘people	maths’	activity	introduces	young	children	to	pie	charts	without	the	need	to	
work	out	angles	which	they	will	meet	the	future.	
	
Activity 2: The Two-Way Human Pie Graph. 

String;	several	pieces	of	chalk	(different	colours,	if	available)					 	Whole	class							 	45	minutes		
1. It	is	often	important	to	collect	data	involving	two	types	

of	information.	The	class	can	be	split	into	two	teams	
(red	and	blue)	and	further	divided	according	to	ages,	
under	8,	or	8	years	and	over.	They	can	make	a	human	
pie	graph	as	in	Activity	2,	with	the	four	groups	as	
shown	in	the	diagram.	
	

2. The	teacher	might	tell	the	learners	that	this	type	of	pie	
graph	is	used	to	represent	the	results	in	a	medical	trial	
to	test	whether	a	new	medicine	is	effective,	using	the							
4	categories:	Received	Treatment	(yes	or	no)	and	
Patient	was	Cured	(yes	or	no).	Some	patients	will	be	
given	the	new	medicine	and	others	just	a	sugar	tablet,	and	they	don’t	know	which.		
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Changes in my classroom practice  
Implementing the Teaching Strategy of Collaboration 

The	best	way	to	get	learners	interested	and	involved	in	data	handling	is	to	encourage	them	
to	ask	questions	about	what	they	observe	and	experience,	and	then	to	work	in	pairs	or	
small	groups	to	find	out	their	own	information	to	answer	those	questions.	Teachers	can	
show	them	how	to	record	this	accurately,	in	a	list,	table	or	tally	chart.	Using	the	activities	in	
this	Workshop	Guide	young	learners	can	convert	this	information	into	a	pictogram,	bar	
graph	or	pie	chart.		
Encourage	learners	to	share	ideas,	to	help	each	other	and	to:		
• Use	memorable	experiences	
• Choose	a	question	and	then	collect	their	data	
• Represent	the	data	in	visually	interesting	ways	
• Talk	about	what	decisions	might	depend	on	the	information	collected.		
	

Key Questions to develop understanding  

• That’s	an	interesting	question.	If	you	collected	data	to	find	answers	to	that	question,	
what	use	do	you	think	it	would	be?	

• Who	would	want	to	collect	and	use	data	of	this	sort?	
• How	do	you	know	if	you	have	measured	the	data	properly?		
• How	might	data	of	this	sort	be	used	in	the	real	world,	for	example	by	shopkeepers,	

doctors,	advertisers,	or	politicians.	
• How	can	you	be	sure	that	you	are	standing	in	the	right	sector	of	the	human	pie	graph?	
• Could	you	show	the	same	information	either	in	a	bar	graph	or	in	a	pie	graph.	
	

Errors and Misconceptions with Quantitative Data 
To	mark	out	the	horizontal	axis	it	is	often	necessary	to	split	the	data	into	groups.	The	
boundaries	between	the	markings	on	the	axis,	and	placing	the	data	in	the	correct	column,	
can	cause	difficulties	and	errors.		In	the	bar	graphs	described	in	this	workshop	guide	each	
column	represents	ONE	month	or	ONE	initial	letter	for	a	name.	Older	learners	will	need	to	
draw	graphs	for	more	than	one	item	in	a	group	of	data.	Data	such	as	ages,	shoe	sizes,	sizes	
of	families	and	number	of	people	living	in	one	household,	is	measured	in	whole	numbers.	
This	is	called	discrete	data.		
When	two	or	more	items	of	data	are	grouped	together,	marking	out	the	
horizontal	axis	needs	care.	For	example,	suppose	you	draw	a	bar	graph	
for	the	number	of	learners	who	scored	marks	between	0	and	50	on	a	
test,	then	you	might	draw	columns	as	shown	in	the	diagram.	Care	is	
needed	about	which	column	you	place	those	scoring	10,	20,	30	and	40.	
Data	such	as	heights,	distances	and	times	cannot	be	measured	exactly	
because	it	changes	in	a	continuous	way.	Such	data	must	be	rounded	for	
example	to	the	nearest	centimetre	for	heights,	to	the	nearest	kilometre	for	distances	and	
perhaps	to	the	nearest	5	minutes	for	journey	times	to	school.	Learners	are	often	confused	
about	the	difference	between	discrete	and	continuous	data	and	how	to	record	it.	
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Practical	activities	that	involve	measuring	real	objects	will	usually	expose	learners’	
difficulties	in	using	the	correct	units	of	measurement	accurately.	By	sharing	the	group’s	
measurements	in	these	activities,	you	can	create	a	supportive	environment	to	discuss	any	
issues,	such	as:	‘Are	22	cm	and	220	mm	the	same?	How	do	you	know	
	

Formative Assessment 
The	use	of	People	Maths	activities	in	this	way	enables	teachers	to	assess	learners	who	
either	need	support	or	who	are	working	confidently.	
	

Helping learners remember  
Ask/enable	the	learners	to	make	a	large	version	(or	several,	working	in	smaller	groups)	of	
the	pie	graph	for	the	classroom	wall	or	corridor.	
	

Follow up activities 
Ice	cream	Pie	https://aiminghigh.aimssec.ac.za/ice-cream-pie/	
Happy	Birthday	https://aiminghigh.aimssec.ac.za/happy-birthday/	 	
	
	
	
	
	
	

	
 
 
 
 

THE DATA CYCLE 
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Data collection strips 
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