Grade 4 – Mathematics: Data Analysis with Multiple Correspondences
Overview

Students construct and interpret pictographs involving many-to-one correspondence and justify the correspondence used.
Activate
Students state examples (P-1.2) of graphs and charts they have seen, where a symbol represented more than one item. Students find (G-1.1) examples of graphs in electronic media in which many-to-one correspondence is used and identify the correspondence used.  

Teacher Tips: Have students find examples in a familiar electronic encyclopedia.

Links: 
· Examples of Excel Pictographs (Collected by Elizabeth Brunner)
http://www.csc.calpoly.edu/~ebrunner/ExcelPictographs.html
· Harcourt Publisher Glossary http://www.hbschool.com/glossary/math2/define/gr4/pictograph4.html
· Statcan Statistics Power from Data: Pictographs
http://www.statcan.ca/english/edu/power/ch9/pictograph/picto.htm
Outcomes and Descriptors:

Mathematics

SP-III.2.4 constructs a bar graph and a pictograph, using many to one correspondence, and justifies the choice of intervals and correspondence used

ICT Continuum 

P-1.2 
Plan and Question - recalls and/or records prior knowledge and asks topic-related questions

G-1.1 
Gather and Make Sense - finds and collects information (text, images, audio, video) from given media sources 
Target G-1.2 by having students identify source of pictograph examples.
Target G-1.5 by discussing any pop-up advertisements that show up on browsed websites.

Suggestions for Assessment:
Note if students understand that a symbol can represent a count of more than one of something.

Acquire

Students view a beadwork design and enter data (G-1.3) into a spreadsheet where the data is represented using a one-to-one correspondence pictograph and a many-to-one correspondence pictograph (Pr-1.2). Students explain how the two graphs are the same and different and discuss the rationale of using one-to-one or many-to-one correspondence (Pr-2.3). 
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Outcomes and Descriptors:

Mathematics

SP-III.1.4 manipulates the data to create intervals for both tables and graphs 

SP-III.2.4 constructs a bar graph and a pictograph, using many to one correspondence, and justifies the choice of intervals and correspondence used

ICT Continuum 

G-1.3 
Gather and Make Sense - records data or makes notes on gathered information and ideas using given categories and given ICT

Pr-1.2 
Produce and Show Understanding - composes text, records sound, sketches images and/or makes graphs
Pr-2.3 
Produce and Show Understanding - analyzes data/information and concepts to solve problems, reach conclusions, make decisions, and/or propose answers to questions using ICT devices and/or applications

Suggestions for Assessment:

Note if students explain that there are advantages when a symbol represents a count of more than one of something.

Discuss with class the criteria of a pictograph (Pr-1.1). Demonstrate how to create pictographs involving many-to-one correspondence. Students construct a pictograph (Pr-1.2) involving many-to-one correspondence using the following set of data. “A taste test at an ice cream store had these results: 80 people like chocolate; 60 people like vanilla; 20 people like butterscotch; 30 people like strawberry.” In groups (C-1.1), students discuss the advantages and disadvantages of their symbols and legends.
Teacher Tips:

To change one-to-one data to a “many-to-one correspondence”, select a column and click on it (avoid double-clicking). Right-click on this column and select the "Format Data Point/Series" option. Select "Fill Effects” button. Select "Stack and Scale to: ratio" and change from 1 to whatever you want each image to represent (2 or 3 or 5 or…). Repeat for other columns.

Question to grade 4 teachers: Is working with electronic pictographs as suggested above beyond a grade 4 student’s capabilities?
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Outcomes and Descriptors:

Mathematics

SP-III.1.4 manipulates the data to create intervals for both tables and graphs 
SP-III.2.4 constructs a bar graph and a pictograph, using many to one correspondence, and justifies the choice of intervals and correspondence used
ICT Continuum 

Pr-1.1
Produce and Show Understanding - participates in establishing criteria for student-created electronic products 
Pr-1.2 
Produce and Show Understanding - composes text, records sound, sketches images and/or makes graphs
C-1.1 
Communicate -displays and/or discusses electronic products

Target R-1.1 by asking students whether learning to use a spreadsheet for such pictographs was more trouble than it was worth.

Suggestions for Assessment:
Check if students correctly construct a graph involving a symbol showing a many-to-one correspondence and label the graph correctly with axes, title and legend.
Apply
Students carry out a first-hand data analysis project (P-2.2) that will provide a large enough quantity of data to allow displaying the data using many-to-one correspondence. Students collect (G-1.1), organize (G-2.3), and display data (Pr-1.2) in a graph with correct labeling (Pr-1.3). In a journal, students analyze data and justify the choice of correspondences used (Pr-2.3).
Outcomes and Descriptors:

Mathematics

(Math) SP-III.1.4 manipulates the data to create intervals for both tables and graphs 
(Math) SP-III.2.4 constructs a bar graph and a pictograph, using many to one correspondence, and justifies the choice of intervals and correspondence used 
ICT Continuum 
P-2.2 
Plan and Question - constructs 'how and why' questions, predictions, hunches, educated guesses, and hypotheses and identifies information needs

G-1.1 
Gather and Make Sense - finds and collects information (text, images, audio, video) from given media sources 
G-2.3 
Gather and Make Sense - categorizes information using the ICT best suited to the purpose  

Pr-1.2 
Produce and Show Understanding - composes text, records sound, sketches images and/or makes graphs
Pr-1.3 
Produce and Show Understanding - edits electronic products according to established criteria, conventions, and/or standards 
Pr-2.1 
Produce and Show Understanding - selects the ICT application and/or device best suited to create a product 
Pr-2.3 
Produce and Show Understanding - analyzes data/information and concepts to solve problems, reach conclusions, make decisions, and/or propose answers to questions using ICT devices and/or applications
Target G-1.4 if data is collected through an electronic survey or through using probeware.
Suggestions for Assessment
Check if students create appropriate graphs and if journals show correct analysis and choice justification.






