Activity One: Graph Stories
Adapted from Investigations in Number, Data, and Space



A Graph of Change Over Time

	







Time

1. Brainstorm with your table group things that might change over time.

2. Look at the line graph. Notice that we don’t know the exact situation because the vertical axis is NOT labeled and we don’t know what the unit of time is. Look at the graph and identify several features of how the unknown thing changes over time. Label these on the graph.

3. Given the pattern of change shown in the graph and your experiences in the world, what are some things that would fit the pattern shown in the line graph.

Discussion Notes

Activity Two: Observing Attributes of Solids/Introduction to Motion

Adapted from STC Solids and Liquids Lessons 3, 4, 8

Observation

Carefully observe the various solids on your table and brainstorm a list of attributes that could be used to describe the solids and list them in the table below.
	Attribute
	(
	#

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Attributes

Now, look at your list of attributes and put a check “(” by those attributes that are described with words (categorical). Put a “#” by those that are described with numbers (numerical). 

Sorting/Grouping

Use the Venn diagram mat to sort your solids into two criteria as directed.
Testing

Follow the directions for testing the solids for rolling down a ramp and record your results on the data sheet.
Discussion Notes

Activity Three: Attributes of Motion-Jumping

Adapted from:

· Navigating through Algebra in Pre-kindergarten-Grade 2 “Who Jumps Farthest?”

Jumping

With your group stand on the start line and countdown, “1, 2, 3, jump.” Everyone jumps. Mark the distance of your jump. List several attributes of jumping that can be described: 


(

(

(
Observations

1. Make three qualitative observations of the jumps, include at least one comparison:


(

(

(
2. Make three quantitative observations of the jumps, include at least one comparison:

(

(

(
Representations

Using the white board devise a way to show the distances of all of the jumpers. Describe your method below.

Discussion Notes

Activity Four: Attributes of Forward Motion

From Math of Change in Investigations in Number, Data, and Space—Trips with Beanbags (Grade 5)

Introduction

In this activity you will be working with your group to explore different ways of representing forward motion over time. Designate one person in your group as the timer; everyone else will be a mover. Each “mover” will start with 10 small packages of candy. The timer will say “drop” every two seconds (total 20 seconds) and the movers will drop one package of candy to record their position at that point in time.

Recording Data

Using the graph whiteboard represent each person’s position at each time with a dot.

1. What does this representation help you see about the trip each person took?

2. What is difficult to see from this representation?

Measuring Distance

Now, use the tape measure to measure the distance for each candy bag and record in the table below.

Distance over Time

	Time

(sec)
	__________    

Distance (m)
	__________

Distance (m)
	___________

Distance (m)
	__________

Distance (m)

	0
	
	
	
	

	2
	
	
	
	

	4
	
	
	
	

	6
	
	
	
	

	8
	
	
	
	

	10
	
	
	
	

	12
	
	
	
	

	14
	
	
	
	

	16
	
	
	
	

	18
	
	
	
	

	20
	
	
	
	





Graphing Distance versus Time on x-y graph

Graph distance versus time graph for ALL group members.

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Discussion Question

What does this representation help you see about the trip each person took?

Assessment

You will be assigned one of the following stories to represent in three different ways. Each representation will show where the person would be every 2 seconds (where the candy bag would land). You will then trade representations with a partner and try to figure out the story they told.

Story A
Run a few steps, stop, run a few steps, stop, then walk to the end.

Story B
Walk very slowly a short way, stop for about 6 seconds, and then walk fast to the end.

Story C
Walk fast about halfway, then go slower and slower until the end.

Representation One: Dot on line for each bag of candy
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distance (meters)
Representation Two: Table showing distances every two seconds

	Time

(seconds)
	Distance so far

(meters)

	0
	

	2
	

	4
	

	6
	

	8
	

	10
	

	12
	

	14
	

	16
	

	18
	

	20
	


Representation Three: x-y graph of distance over time
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Telling the Story

Activity Five: Balancing Forces

Adapted from:

Navigating through Algebra in Pre-kindergarten-Grade 2  “Balancing Act” and “Fair Trades” 

Introduction

In this activity you will be working with your group to explore the concept of equality using a balance.  Groupings of small washers, medium small nuts and large washers are compared for equivalence, ‘fair trade’ representations are explored, simple ‘function machines’ are constructed that represent equivalent groupings of objects, and graphs are constructed to represent the function machines.  

Note:

In science, objects are never exactly the same, meaning two “2g” small washers have slightly different masses.  This matters when trying to balance numbers of masses. If a balance doesn’t level with small adjustments, then the objects in the two pans don’t really balance.

Representation 1— Balancing Act:

Using your balance, put 6 small washers in the left tray.  How many large washers in the right tray does it take to balance?  Write the equivalence in the balance, below:

[image: image1.jpg]



What would happen if I instead put 12 small washers in the left tray?

How many large washers on the right are now needed to balance?

6 small washers = ________________ large washers

If one small washer is 2g, what is the mass of one large washer? Write a number sentence to show this relationship.

Which is heavier, a small or large washer? How do you know?

To confirm, try ‘manual balancing’ of one small washer and one large washer. Put a small washer in the left tray and try pushing down on the right tray.  Then put a large washer in the left tray and repeat.  Which takes a bigger push to balance?  Is this what you thought was the heavier?

Put 8 small washers and 2 nuts in left pan.  Balance with 2 large washers in right.  

[image: image2.jpg]



If one small washer is 2g and one large is 12g, what is the mass of a nut? Write a number sentence to show this relationship and solve for the mass of the nut.

Write a number sentence to show how many small washers will balance one nut.

Representation 2— Fair trade representations:

It is helpful to think about the idea of fair  trades.  For example if a fair trade is 6 small washers for one large washer, what is a fair trade for twelve small washers?  This is represented symbolically as:

I  Fair trades small for large washers:

Fair Trade A:
( ( ( ( ( ( ( for (
Trade B 
( ( ( ( ( ( ( ( ( ( ( ( ( ( for ___________________

Trade C
_______________________________________ for ( ( (
Trade D
( ( ( (  for _______________________________________

Trade E
30 (    for    ____ (
II  Fair trades small washers and nuts for large washers:
Fair Trade A:
( ( ( ( and ( for (
Trade B 
( ( ( ( ( ( ( ( and ( ( for ___________________

Trade C
___________ and ( ( ( ( for ( (
Trade D
( ( (  for ( ( ( ( ( ( ( ( and  ________________

Trade E
10 ( and 1 (   for    ____ (
Check your answer for Trade E with the balance:
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Representation 3— Function machines:

One can develop a simple function machine giving the number of large washers that relate to a given number of small washers.  

Function Machine A:

	Input:

small washers
	Output:

large washers

	6
	1

	12
	___

	___
	___

	___
	___


See if you can complete Function Machine B without a given:

Function Machine B:

	Input: nuts
	Output:

large washers

	3
	___

	___
	___

	___
	___

	___
	___


Make two graphs:

· small(large washer Function Machine A (small washers on x-axis, large on y-axis).  

· nuts( large washer Function Machine B (nuts on x-axis). 

Representation 4— X-Y Graphs:

Draw an X-Y graph below representing Function Machine A:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Now draw and X-Y graph representing Function Machine B:


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Reflection:

How do the two X-Y graphs, each representing a different function machine, compare?  What are their similarities and differences?  What about the function machines is different and how does this reveal itself in the graphs?

Teaser:
What would the function machine look like for the following X-Y graph?  What would it imply about the relationship between output and input?

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Activity Six: Investigating Variables!

Background

We will now use what we’ve learned about representations to investigate a variety of scenarios around Force and Motion. We will be using activities from Motion and Design (STC), Measuring Time (STC), and Variables (FOSS).

Definitions

Controlled Experiment:

Manipulated Variable (independent):

Response Variable (dependent):

Constant Variables:
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