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OVERVIEW

 As children investigate their world numerically, it is often easier and more meaningful to do so visually. By making graphs, the children will develop skills in counting and classification. They will estimate, conduct surveys, use tally marks, and compare data. Learning experiences should progress from the concrete level, to semi-concrete or pictorial, to more abstract, to finally formal bar graphs. This unit will follow this sequence.

Although it is written for grade 1, the activities can easily be adapted to any primary grade level.

 

CONTENT KNOWLEDGE 

PRIVATE
Declarative 
Procedural 

 Graphs are an easy way to read information.
 Construct a picture graph.

 There is a relationship between bar graphs and picture graphs.
 Construct a bar graph.

 Graphs are life-long tools.
 Interpret a graph to find information.

 
 Compare data: equality/inequality, similarities/differences.

 
 

ESSENTIAL QUESTIONS

Why are graphs used?

Where do we use graphs in our daily lives?

What information can we learn from graphs?

How are graphs alike and different?

 

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 

 LEARNING STANDARDS FOR MATHEMATICS, SCIENCE AND TECHNOLOGY

Standard #2 -- Students will access, generate, process, and transfer information using appropriate technologies.

Key Idea #1. Information technology is used to retrieve, process, and communicate information and as a tool to enhance learning.

Students use a variety of equipment and software packages to enter, process, display and communicate information in different forms using text, tables, pictures and sound. 

Standard #3 --Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data analysis, probability and trigonometry.

Key Idea #1 --Students use mathematical reasoning to analyze mathematical situations, make conjectures, gather evidence and construct an argument.

Students use models, facts and relationships to draw conclusions about mathematics and explain their thinking. 

Key Idea #4 --Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Students construct tables, charts, and graphs to display and analyze real-world data.

Key Idea #5 --Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and date.

Students use statistical methods such as graphs, tables and charts to interpret data.

Key Idea #6 -- Students use ideas of uncertainty to illustrate that mathematics involves more than exactness when dealing with everyday situations.

Students make estimates to compare to actual results of computations. 

Key Idea #7 -- Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Students interpret graphs.

Standard #6 --Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning.

Key Idea #2 --Models are simplified representations of objects, structures, or systems used in analysis, explanation, interpretation, or design.

Students use different types of models, such as graphs, sketches, diagrams, and maps to represent various aspects of the real world. 

 

 

INITIATING ACTIVITY

  (Concrete Level)

FALL ACTIVITY: Ask each child to go on a hunt for their favorite fall leaves. Bring in their best 5-6. As the class collects them together, discuss ways to sort them: color, size, shape. After deciding on one way, say color, ask the class the following questions: 

How many of each color?

What color has the most leaves?

What color has the least amount?

Are any colors equal?

Explain that one easy way to display them and see which color has the most is to put them on a grid or GRAPH. Make up a large paper chart with columns for the various colors (can be horizontal or vertical). Ask each child to glue the special leaves they found onto the chart in the column marked with that leave's color. Explain that they have just made a GRAPH. (As each child does this, the others in the class will give a "thumbs up/thumbs down" sign to tell if they agree with the child's placement of their leaf.)

Discussion: What can we tell by looking at this leaf graph?

Count how many in each column.

What color has the most leaves?

What color has the least amount of leaves?

Are any colors equal?

Is it easier to answer these questions by looking at the graph or by viewing the leaves randomly placed on the table? 

What other things could we graph to find out information?

We will do many more graphs all year. 

Have this graph displayed prominently for about 3 days. Then introduce "TALKING GRAPHS".

"Graphs can tell us a lot of things. We have been looking at our Leaf Graph for a few days now. If it could 'talk', what do you think it would tell us?" Model for the class how to make a speech bubble and put the words that the graph might say inside it. (For example: "There are more red leaves than any other color." "I have NO all green leaves.") 

Encourage each child to make up a speech bubble and write in or dictate what the graph might be 'saying'. 

 

 

 

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.

 EACH CHILD WILL KEEP A MATH JOURNAL (FOLDER) OF THE GRAPHS THEY MAKE DURING THE YEAR.

 

Experience #1 -- Concrete Level

"What's on Your Feet?"

Using vinyl floor graph (or mark off floor tiles with masking tape) construct an "object graph" of the kinds of shoes the children are wearing. Introduce by asking children to guess which will have the most: shoes vs. sneakers, or velcro vs. tie, or slip on clogs vs. sneakers vs. sandals.

Explain there is an easier way to get the correct answer. (The way they sorted the leaves.) MAKE A GRAPH!

Let children determine the categories used to sort.

They then take off ONE shoe and place in the correct column.

a. What does the graph tell us?

b. Were the results what you expected?

 

Experience #2 -- Concrete Level

"Shape Graphing"

If the first two experiences used horizontal graphs, make a vertical one here or vise versa. The children should be familiar with both forms and see that they tell the same information.

Each child is supplied with 1) a 3-column graphing sheet made by the teacher labeled with Square, Triangle, Circle shapes, and 5-squares tall.

1. a paper bag in which they will place pre-cut construction paper shapes (5 circles, 5 squares, 5 triangles)

2. glue stick

MODEL THIS GAME FIRST

Each child shakes up their bag of shapes, reaches in without looking and draws out 5 shapes. They paste these shapes onto the graphing sheet in the appropriate columns.

Children then compare their graphs with each other.

Discussion: Greater than, less than, equal to, whole-class comparison (Was any shape chosen more than the others as a whole class?)

TALKING GRAPHS -- What is your graph telling you?

ASSESSMENT: Check children's graphs for understanding of placement. Informal verbal assessment through class discussion questions.

Place these in children's Math Journals.

 

Experience #3 -- Pictorial Level

"Picture Stories" -- Using CCC (Computer Curriculum Corporation) Math Corner program, Data Bank, Pets, each child will choose their favorite pet out of a stack of 12 (dog, cat, goldfish, snake, parakeet, hamster, toad, rabbit, sea horse, chameleon, newt). They will print out their picture (2 1/2" x 2 1/2 ") and cut it out. On a large sheet of butcher paper, construct a graph with the categories they have printed. Allow children to paste their animal in the correct column.

Have children interpret the graph by writing speech bubbles for the TALKING GRAPH. 

Assessment:

Discuss: Which animal is the favorite? Which animal is the second favorite? How many more of one kind than another? How many kinds of animals are there on the graph?

**Why did we use pictures instead of real objects like we did with our shoes?

 

Experience #4 --Pictorial Level

"Favorite Sports" -- Survey class as to what their favorite sports are that they like to watch or play (football, soccer, baseball, basketball). Post this information near the computers with only the names of the sports and the numbers for each. 

On the computers at free time, each student will construct a pictograph of "Our Favorite Sports" using stamps on the Math Van Computer Program from McGraw-Hill Math Series, grades K-1. MODEL THIS FIRST FOR STUDENTS ON CLASSROOM COMPUTER SCREEN.

They will construct their graph under 'Math Journal', type in the words of the sports, and stamp the correct balls and number of balls in each column to coordinate with the information derived from the class survey. 

Assessment:

They will print out their graph and tell the teacher what information they see on the graph they have made. These will then be included in their Math Journal folder.

 

Experience #5 -- Concrete to Informal Bar Graph

Throughout the year this experience will be used. At first, use the vinyl graphing mat or the masking tape grid put on the floor. Label one column "Yes", the other "No." Ask the class a question that can be answered yes or no and have children line up in the appropriate column (concrete level).

After they are comfortable with this strategy, place a horizontal graphing grid on the bulletin board at their height with columns "Yes" and "No". Have each child draw a self-portrait and sign it on a 3" x 3" piece of construction paper. Laminate these.

Each day during a transition time or line-up time, ask a yes-no question and have children pin their picture in the column corresponding to their answer.

Examples: Have you ever been to the ocean?

Do you like mushrooms?

Have you ever traveled in an airplane? train?

Do you have a pet?

 

Experience #6 -- Pictograph and Bar Graph

"Math Van" computer game. During free time, students will use the computer game "Math Van" by McGraw-Hill to construct graphs. MODEL THIS PROCEDURE ON CLASSROOM COMPUTER SCREEN BEFORE THEY BEGIN.

Put a bucket of math counters in 3 different colors at each computer station. The children will use the stamp on the screen to fill in the squares of the graph to correspond to the number of counters in their bucket. They will type in a title for their graph and print out for their journals.

Then, they will click on Pictograph/Bar graph button and switch from pictures to bar graph and print this out.

Each child will meet with the teacher to explain what their graph shows. Teacher will write their response on their paper.

Experience #7 -- Formal Bar Graph

"When's My Birthday?"

On overhead projector, place a 1" graph transparency divided into 12 vertical columns labeled at the bottom with the month of the year. Have available different colored transparency markers. Model how to fill in the squares with the markers neatly.

Call each child up randomly to color in the block above the month in which they were born. (Be sure they all know their birth date.)

When class is finished, compare the data found:

1. Which month has the highest number?

2. Which month has the fewest?

3. Are there any equal months?

Make "Talking Graph" speech bubbles.

Why is this information important to our class? (Everybody's birthday is important to THEM. See when we will be celebrating birthdays in school. See if there are any months when we will NOT celebrate a birthday. Find out if there are summer birthdays when we will not be in school.)

Use transparency made in this activity to copy for each child's Math Journal.

 

Experience #8 -- Formal Bar Graph

"Dice Roll" -- Children will construct a bar graph by rolling a die. 

Each child needs: 1 die

A graphing sheet labeled with numerals 1-6, and marked at the top with "GUESS__________ " and "NUMBER ROLLED MOST OFTEN"

6 different colored crayons

Procedure:

Have children PREDICT which number they think they will roll most often. Write this number at the top of the page next to "GUESS". 

Each child will choose the color they will use for each number on the die and color in that number at the bottom of the grid.

MODEL ROLLING THE DIE AND CHARTING IT BEFORE THEY BEGIN.

So that each rolls the same number of times, do this as a class. Teacher says, "Roll," the children do and then color in a square for that number using the color they chose for that number.

Do this 20-30 times, whatever the class or time restraints allow.

Each child will write in the number at the top of the page that was rolled most frequently by them. Poll the class for their "greatest" number.

Compare predictions with actual rollings. "Is there any way you could have known which number would come up most before doing it?

STUDENTS PREDICT and then teacher compiles all the information into one large class graph. Add speech bubbles to make a TALKING GRAPH.

Students add their graph to their Math Journals.

 

Experience #9 --Formal Bar Graph

(Includes keeping tally marks and surveying techniques)

"Mittens or Gloves" -- Review tally marks, what they mean, and how to count them. Each child, equipped with a clip board, pencil and tally sheet, will survey members of the class, teachers, family members, etc. and ask "Which do you like to wear most, MITTENS or GLOVES?" On their sheet they will place tally marks in the column Mittens or Gloves. They will take this home to finish and bring back to school with at least 20 people surveyed. 

The next day, they will construct a bar graph in which their gathered information can be depicted easily. The sheet, supplied by the teacher, will have two columns, each 15-20 squares tall, but no words. The children will fill in the graph as they see fit.

Add to their Math Journals.

Variations: Ask: Which of 3-4 holidays is their favorite?

Which of 4 colors is their favorite?

ASSESSMENT: Check tally sheet with bar graph for same numbers. Check graph paper for set up and understanding of information used.

 

Experience #10 -- Formal Bar Graph

"Experiment with ABC's" -- on computer

(Could be done with partners.)

Using the Math Van computer disk with McGraw-Hill series, each child will construct a bar graph during free time.

Using a very easy book, the child will open to any page and count the number of times 3 letters appear: A, B, AND C. (or any that the teacher chooses.) Teacher must model this. They should write the page number and the book used.

Children will graph the results on the computer in the form of a bar graph, title their graph, print out for Math Journal.

Conference with teacher to explain the results shown on the graph.

ASSESSMENT: Check child's work according to book page (is it correct, nearly correct, or 'not even close!')

During conference, does the child show understanding of what they did?

 

EXAM --Available at our school very soon will be a new interactive web site called SchoolHouse. Parents will sign up to have it at home and children will be able to take exams, check homework assignments, notes from teachers, etc. I have written a test for my graphing unit on SchoolHouse. To view it: (must use Internet Explorer) 

1-Stockbridge.SchoolHouseonline.com 

2-log in at "Student Log In" 

3- User name "Alex"

4-password "CaptainCookie" 

5-Test

6-Practice test

7-Bar graph. 

It is a 10-question, multiple-choice test related to one bar graph that is given.

 

CULMINATING PERFORMANCE 
Include rubric(s)

The students will show they understand estimating, the techniques of making a graph, and what information they can learn from their graphs.

 

They will each need: a small bag of M&M's (Halloween or Valentine size)

Pencil, crayons

2 worksheets supplied by teacher

ON SHEET #1:

1. Feel the bag of M&M's. How many M&M's do you think are in the bag?_______________

2. In the bag you might find these colors: red, yellow, green, blue, brown, and orange. 

What color do you think you will have the most of?__

What color will you have the least of?__________

3. Open the bag. How many M&M's do you have?____ How many did you guess?______

4. Make an OBJECT GRAPH with your M&M's. (on teacher-made graph paper 6 columns wide X 12 columns high.)

5. At the bottom of each column, write in the number there were of each color. LEAVE M&M'S ON THE GRAPH.

ON SHEET #2:

6. Make a BAR GRAPH about your M&M'S by coloring in the graph below. (teacher-made graph paper, 6 columns by 12 columns)

1. Which color did you have the most?_______

8. Which color did you have the least?_________

1. EAT YOUR M&M's!

2. Make speech bubbles for TALKING GRAPH. 

 

(Show VHS tape on LCD Projector -"The Data Game: Using Graphs." - BOCES Children's Television Workshop - 9 minute video showing, in a fun, lively way how graphs can be used. Last 6 minutes on Bar Graphs.) 

 

 

Rubric for Culminating Activity

PRIVATE

4
3
2
1

Estimations
Precise
appropriate
imprecise
Inappropriate/

Not there

Object graph

 

 
Numbers match objects. Neat.

Correct placement

Numbers match bars. NEAT. Used correct colors.

 
Numbers match object. Correctly made but messy.
Numbers do not match number of objects in each column.
Numbers do not match objects. Objects in wrong columns.

Bar graph

 

 

 
Numbers match bars and objects.

Neat.

Used correct colors.
Numbers match bars and objects.

Slightly messy.

Used correct colors.
Some bars do not match object graph.

Some numbers do not match bars.

Some wrong colors used.
Most bars do not match object graph.

Most numbers do not match object graph.

Wrong colors used.

Independence
Works independently
Minimal guidance needed
Much guidance needed
Expected it done for them

 

 PRE-REQUISITE SKILLS

 Should be comfortable using the computer, the mouse and "Math Van" program.

Have used tally marks to count things and know how to count them when done.

Know their birth date.

Count to 20.

Be familiar with making predictions.

Understand greater than/less than.

 

MODIFICATIONS

 Students with special needs will be paired with high level students to complete graphing tasks.

Use of touch screen will be available for computer work.

 

 

UNIT SCHEDULE/TIME PLAN

 Graphing should be done throughout the entire year. The initiating activity is obviously a Fall lesson with leaves. This would be the perfect time to begin graphing. The other lessons can proceed throughout the year, perhaps tied into holidays, seasons, science or social studies lessons. However, it is imperative that they follow the format prescribed of building from Concrete to Pictorial to Informal Bar Graph to Formal Bar Graph. This will insure the foundation needed for each consecutive level. 

TECHNOLOGY USED

 

Math Van Computer Game - McGraw-Hill Math Series

Overhead Projector

CCC (Computer Curriculum Corporation) - Math Corner

LCD Projector

SchoolHouse web site

