Math Teaching Activity – Kristopher Snarby

“Population Changes, Trends and Evaluation”
Overview:
This activity will combine aspects that deal both with Mathematics and Social Studies.  Students, by working in small groups, will research in the library and on the internet to find out population data of:

· Former Grade 9 classes in their community (via old yearbooks in the school).

· The population of their hometown (increase or decrease over the years) – available in the various censuses from Statistics Canada. (Most recent data is found online at www.statcan.ca) 

· The population of Nova Scotia.  (Students will examine the data pertaining to urbanisation in addition to the general population trend).  (Most recent data is found online at www.statcan.ca) 

After collecting all of the necessary data, students will then build appropriate charts to represent the information that they have found.  (scatter plots, bar graphs and pie charts).  The groups will be given a number of means to build their data.  Groups will be permitted to use Microsoft Excel, graph paper, construction paper, bristol board, or even clay to build their graphs.

After groups complete this task, students will take part in an active discussion about the specific graphs.  Students will be asked questions such as:

· Why certain trends are occurring?

· Were these graphs helpful? Why?  How do they help synthesise information?

· Could your group have used a different graph? Why or why not?

· What does this mean for our community?

· Health Care, Economic Development, Education/Schools

· What does this mean for rural Nova Scotia?

· Roads

· Older population? What effects does that have?

· What does this mean for sports and other extra-curricular activities?

· Is it good that the general trend is toward the Halifax region?  Why or why not?

· Why are people leaving rural communities for larger areas such as Halifax?

SCOs that will be address:

Grade 9 Mathematics :  F1, F2, F3, F4, F5, F6

Grade 9 Social Studies:  2.5, 2.6, 2.7, 2.8, 3.1, 3.2, 3.5, 

CED 1: The student will be expected to identify and explain the forces that have brought and bring economic transition to communities in Atlantic Canada.
CED 5: The student will be expected to identify resources in their community that present opportunities for creating a diverse and sustainable economy through community economic development.
Prior Knowledge Required/Expected:
· Students should have a general understanding of graphs.

· Students should have previously studied methods to calculate the slope of a line, and how to predict future variables based on the “y = mx + b” equation.

· Students should be somewhat familiar to using the internet and computer.

· Students should be familiar with the ergonomics of the school library.  For instance, students should be aware of the general layout of the library.  They should understand how they can locate and sign out books.  Students should also understand that noise level should always be kept at a minimum.
Materials Required:
· Access to Library (One class), and possibly Art Lab (One class)

· Access to at least two computers.  (Four computers with internet would be ideal).

· Statistics Canada Censuses from 1901 – 1991.  (1996 & 2001 are found online).
· www12.statcan.ca/english/Profil01/PlaceSearchForm1.cfm
· Yearbooks from previous Grade 9 Classes at that school or community.

· Bristol board, graph paper, construction paper, clay, markers, coloured pencils, garbage bag(s) (for groups that choose to use clay),  large protractor (2 feet in length).

Procedure:

Day 1: (50 minutes)

At beginning of class, students (27 in the class) will be divided (in alphabetical order) into one of nine groups.  Groups will be as follows:

Groups:  

A1 – 2 students

      
A2 – 2 students


A3 – 2 students

B1 – 3 students

         B2 – 3 students


B3 – 3 students

C1 – 4 students

          C2 – 4 students


C3 – 4 students

Groups “A” will research data on Grade 9 population of school over the years.

Groups “B” will research data on local community population. (e.g. Liverpool, Wolfville, New Waterford)

Groups “C” will research data on Nova Scotia, and the urbanisation trend in Halifax.

Each group is divided into three sections.  This will help ensure accurate results, in order to increase the reliability of this activity.  When gathering data, it is integral that accurate data is gathered.  Thus, if two groups have highly conflicting results, we will be able to find out where a problem arose.  

Following division of groups, an explanation of activity will be given.  Each group will be given an activity sheet that they will use to fill in.  They will also be given a separate instruction sheet.   

· One member - the “housekeeper” - will have the role of keeping track of materials.  (If students are using the censuses, this person will be in charge of getting correct books and returning them to their proper place).  In the case of using the internet, one student will be in charge of searching on the Statistics Canada website for information.

· One member - the “police officer” - will be in charge of reading the instructions, and ensuring that the proper procedure is being followed.  

· One member - the “recorder” - will be in charge of recording the information

· [Note:  In “A” Groups  - Recorder will also be Police Officer.

 


 In “C” Groups – There will be two “recorders”.
All members will participate in looking at the specific data.  They will be able to discuss the data they find, and determine whether or not it is the ‘correct’ information.

As they collect data, the “recorder” will fill in the given Activity Sheet.  After completing the sheet, students will be asked to look at the general trends with their other group members.  (There will be a space on the sheet for students to record what they are seeing.)  
For those students who complete the task sheet early, they could be instructed to search for additional data.  Group A could look into other details in the yearbook such as participation in extra curricular activities, sports, music etc.  They could then do a sort of comparison with their own school, and they will likely discover that the number of activities and participation levels have declined over the years.  Groups B & C can look into other data, such as the religions practiced in the region.  They could also look into unemployment rates, and attempt to account for drastic changes over the years.
After completion of this task, students will ensure that the library is in similar state as it was at start of class.  They will ensure that all books/references have been returned to their proper place, which was the original job of the “housekeeper”.

Groups will pass in their findings to the teacher.  They will then return to class where they will be dismissed for the day.

Day 2: (50 minutes)
As students enter the classroom, they will be instructed to sit with their group members.  Once all students arrive, sheets of data will be returned.  Groups will then be given oral instructions by the teacher.  (Teacher will give a brief review of different types of graphs, and how they might apply to each group’s data.)  Groups will then be given a brief period to discuss which graph they feel best “fits” their data.  The instructor will then ask the two “A” groups which graph they believe will best suit their research.  (Same procedure will follow with “B” group and “C” group.)  After discussing their choices, instructor will show students the available materials that they can use to make their graphs.  Individual groups will then be given a couple of minutes to determine which materials they would like to use for their graphs.

Students will then proceed to the nine “workstations” (Labelled A1, B1, C1, A2, B2, C2, A3, B3, C3 - in that order) around the classroom, and the “housekeeper” from each group will be in charge of gathering the necessary materials for that group.  

Students will then spend the rest of class making their graphs.  Emphasis will be placed on creativity, clarity of data, proper labelling of graphs, and (in the case of hand-drawn graphs), colours that are used.  

If time is permitting, students will be asked to calculate future data after calculating the average slope of their data.  (They will calculate predictions for future populations, by using the average slope over the years). 

Five minutes before end of class, students will be asked to clean up the classroom, and put everything back in place.  Graphs/displays etc, will be placed on a table at the front of the classroom for the next class.

Day 3:  (50 minutes)

Option A – If students did not complete their graphs from the previous class, they will be given 5-10 minutes to do so at the beginning of class.  

Option B – (Assume students finished worksheet from last class).

Groups will now be given 5 minutes to discuss/plan a brief presentation of their data to the class.  Groups will be told to give a brief explanation of the results that they found, and what the future holds for their particular area of research.  Each group will be given 2 or 3 minutes to present this information.  Additionally, students in class will be given an opportunity to ask the presenting group question.  (As will the teacher).
The remaining 20 minutes will be spent on opening a discussion about the information found.  Should additional time be required, class will continue this discussion during the Social Studies class in the afternoon. (If you, the teacher are also teaching the students Social Studies.)  [If students require additional time, and teacher does not teach Social Studies to them, an additional half class should be reserved for discussion.]

Questions to be raised:

· Are there any similarities between the data?

· Groups A & B will certainly see similar (declining) trends.

· What about Group C?  What did you find different?

· What does this mean?? Where are people going?  (This will lead to the introduction of urbanisation).

· Why are people moving to the city regions? (urban regions)

· What does this mean for those of us in the rural areas?

· Health Care?

· Education?

· Roads?

· Sports teams and extracurricular activities?

· Look around your town or community.  Are there a lot of young people that live here?  Are there a lot of older people? (Grandparents etc?)

· Ask Group “B” to share their information about the current town population, and the population of the town in 20 years.  What does this mean?  

· Should “we” be concerned?  How many of you would like to live in a smaller, rural community when you grow up?  How many want to move to a city?  How many have NO IDEA?

This discussion should prove to be lively and interesting for students.  Potential “spin-off” topics for Social Studies could be: Urbanisation, the “face” of today’s Nova Scotia, immigration, or governments/politics.  Potential “spin-off” topics for Mathematics, could be further investigation of various forms of data and graphs.  

Evaluation:

Day 1:

There are various ways to evaluate the success of the activity.  Since there are only nine groups to deal with, it will be reasonably easy to circulate and discuss issues with each group.  All group members are given specific tasks, and therefore everyone will be included.  By observing the amount of information that is being recorded on the Activity Sheets, the teacher will be able to determine the level of success in that group.  At the end of the day, Activity Sheets will be turned in, so he/she will be able to do a further evaluation that night.

Day 2:

The teacher will once again be able to observe the groups at their nine different workstations.  It will be clear which groups are working well together through observation and discussion.  
Day 3:  

This is the “Presentation & Discussion Period”.  Students will begin with a brief presentation/analysis of their findings.  Following this activity (which involves all students), students will take part in a broader discussion.  Therefore students who are participating will be clearly recognisable.  It is important for the teacher to attempt to glean input from all students in the class.  If the teacher recognises that some students are uncomfortable participating, it is essential that he/she discusses some issues with those students after class, in order to ensure that they comprehend the material.

Activity Sheet #1 :   Groups A1, A2 & A3
Housekeeper:                          _____________________________________


Recorder & Police Officer:     _____________________________________

	Year
	Number of Grade 9 Students

	1970
	

	1972
	

	1974
	

	1976
	

	1978
	

	1980
	

	1982
	

	1984
	

	1986
	

	1988
	

	1990
	

	1992
	

	1994
	

	1996
	

	1998
	

	2000
	

	2002
	

	2003
	


Do you notice any trends?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

**NOTE** - Dates on three sheets will run in 3 different orders.  (To ensure that all groups can participate in this activity at the same time.)  ie: Begin with 1970 on one, 1984 on the other, and  1995 on the other. 
Activity Sheet #1 :   Groups B1, B2 & B3
Go to: www12.statcan.ca/english/Profil01/PlaceSearchForm1.cfm



Housekeeper:   ____________________________________


Recorder:         _____________________________________

Police Officer: _____________________________________

	Year
	Population of Community

	1901
	

	1906
	

	1911
	

	1916
	

	1921
	

	1926
	

	1931
	

	1936
	

	1941
	

	1946
	

	1951
	

	1956
	

	1961
	

	1966
	

	1971
	

	1976
	

	1981
	

	1986
	

	1991
	

	1996
	

	2001
	


Do you notice any trends?  What about population…is it aging? Older population?
_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

 _______________________________________

**NOTE** - Dates on three sheets will run in 3 different orders.  (To ensure that all groups can participate in this activity at the same time.)  ie: Begin with 1901 on one, 1941 on the other, and   1996 on the other.  
Activity Sheet #1 :   Groups C1, C2 & C3
Go to: www12.statcan.ca/english/Profil01/PlaceSearchForm1.cfm


Housekeeper:   _____________________________________


Recorder #1:    _____________________________________

Recorder #2:    _____________________________________

Police Officer: _____________________________________

	Year
	Pop. N.S.
	Pop. Halifax
	% of Pop. In Halifax

	1901
	
	
	

	1906
	
	
	

	1911
	
	
	

	1916
	
	
	

	1921
	
	
	

	1926
	
	
	

	1931
	
	
	

	1936
	
	
	

	1941
	
	
	

	1946
	
	
	

	1951
	
	
	

	1956
	
	
	

	1961
	
	
	

	1966
	
	
	

	1971
	
	
	

	1976
	
	
	

	1981
	
	
	

	1986
	
	
	

	1991
	
	
	

	1996
	
	
	

	2001
	
	
	


Any Trends?    
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
