Activity One: Cabbage White Butterfly Growth

Look at the following data for the growth of the cabbage white butterfly. 

	Day
	Stage
	Body Length (mm)
	Head Width (mm)

	0
	Egg
	1
	NA

	3
	Larva
	1.5
	.3

	6
	Larva
	3.1
	.6

	9
	Larva
	6.0
	.9

	12
	Larva
	12.3
	1.4

	15
	Larva
	20
	2.0

	18
	Larva
	25
	2.0

	21
	Pupa
	NA
	NA

	24
	Pupa 
	NA
	NA

	27
	Butterfly
	30
	2.0


1. Brainstorm with your table group different ways to represent the data to help someone visualize caterpillar growth. List, describe, or sketch them below:

2. Write at least two questions that you might be able to answer from the butterfly data:

Discussion Notes
Activity Two: Attributes

Observation

Carefully observe the various plants on your table and brainstorm a list of attributes that could be used to describe plants and list them in the table below.
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Sorting/Grouping

Use the space below to sort your plants by the criteria as directed.
Growth Attributes

Looking at your list of attributes in the observation section, put a check “(” by those attributes that might be helpful in describing plant growth over time. If you’d like to add attributes related to growth write them in the space below.

Activity Three: Collecting Data

Now…

	Plant
	Height (cm)

using cubes
	Attribute:
	Attribute:

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	Problems you had collecting the data
	
	
	

	Solutions
	
	
	


Discussion Notes

Activity Four: Representing Plant Heights Two Ways


Bar Graph:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Line Plot:
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Analyzing Graphs

Keeping in mind that both the bar graph and the line plot show plant height for the SAME four plants, discuss the following questions:

	Question
	Bar
	Line

	Show well?
	
	

	Difficulties with interpreting?
	
	

	Important to notice?
	
	


Find a Match

Now we’re going to work backwards. You and your partner will be given a bar graph and a line plot for two other quads of plants. Once you find the quad that you think matches, put the graph down next to the quad. In the end, each quad should have one bar graph and one line plot, if you think that a graph is misplaced please confer with the person who placed it originally and reach agreement before moving it.

Reflection:
Activity Five: “Pooling” Our Plant Data

Introduction
At your table group brainstorm additional information we might be able to get from looking at ALL of our plants together:

Summary Table

In this activity we’re going to be gathering and representing data for all plants and looking at growth over time. As we work through each “age” of plants please come back to this summary table to record. 
Normal Growing Conditions

	Description
	Our Own 4

Day 6
	Group Data

Day 6
	Group Data

Day 13
	Group Data

Day 20

	Shortest Plant
	
	
	
	

	Tallest Plant
	
	
	
	

	Range of Heights
	
	
	
	

	Most frequent Height
	
	
	
	

	Median (Middle Height)
	
	
	
	

	Mean (Average)
	
	
	
	

	Shape of Heights
	
	
	
	

	Other Observations


	
	
	
	


Line Plots and Box and Whisker Plots

Each pair of people will receive 3 line plots--one for Day 6, Day 13, and Day 20. On each plot you will do two things:

· Make a line plot of all plants
· Draw a box and whisker plot
You will then tape them together to look at change over time.

Discussion Questions:

Activity Six: Change Over Time

In science it is often desirable to look at changes over time: height of plants, number of organisms, temperature of water, and angle of the sun to name a few.

· What type of data representation is useful in showing these changes?

· What information should be shown? 

Discussion Questions

Title:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Activity Seven: Adding a Variable

Background

In addition to the “normal” plants you’ve already looked at Angie has been growing plants under different conditions. See the table below:

	
	Normal Condition
	Condition 1
	Condition 2

	Spacing
	1 plant per cell
	2 plants per cell
	1 plant per cell

	Fertilizer
	12%
	12%
	6%


All plants received light from a grow light for 24 hours a day and were watered continuously with a wicking system.

Definitions

Controlled Experiment:

Manipulated Variable (independent):

Response Variable (dependent):

Constant Variables:

Tasks

1. Using the plants available, work through the process of producing a scientific inquiry work sample: devise a question, make a hypothesis, design an investigation, collect data, represent your data, and analyze your results. You will be given an inquiry template to guide your work as well as unlimited sheets of graph paper(
With your group prepare a short (5-10 minutes) presentation to share your conclusions and provide the whole group with supporting evidence.

2.  Activity Eight: What Does “Mean” Mean?

Reading

Read the article “What Do Children Understand about Average?” by Susan Jo Russell and Jan Mokros. As you are reading fill out the table with the big ideas about mode, median, and mean on page 13 in this packet.

What do you think about the “unpacking model?”

Mean “Fair Share” Method

Build towers from you blocks representing your four plant heights on day 13. Follow the “fair share” method to find the mean. Sketch your process below.


Reflect:

Comparing Mean and Median Modified NAEP item

The table below shows the number of flowers on plants growing on Wisconsin Fast Plants grown in two different 3rd grade classrooms in the Eugene/Springfield area. Their teachers decided to have the students exchange information to compare their results.

	Plant
	Mel’s Class

Number of Flowers
	Julie’s Class

Number of Flowers

	Plant 1
	100
	72

	Plant 2
	87
	97

	Plant 3
	90
	70

	Plant 4
	10
	71

	Plant 5
	91
	100

	
	
	

	Mean 
	75.6
	82

	Median
	90
	72


a. Which statistic, the mean or the median, would you use to describe the typical number of flowers for Mel’s class? 

b. Which statistic, the mean or the median, would you use to describe the typical number of flowers for Julie’s class? Justify your answer.

Representation Summary Sheet
	Representation Sketch/Example
	Strengths
	Limitations/What’s Difficult

	Venn Diagram
	
	

	Bar Graph


	
	

	Line Plot
	
	

	Box and Whisker Plot
	
	

	Line Graph (X-Y)
	
	


Measures of “Typical” Central Tendency Summary Sheet

	Measure
	Strengths
	Limitations/What’s Difficult

	Mode
	
	

	Median
	
	

	Mean
	
	


Plant Record Sheets

Normal Growing Conditions

	Day 6

Height (cm)
	Day 13

Height (cm)
	Day 20

Height (cm)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


50 % of Normal Fertilizer

	Day 6

Height (cm)
	Day 13

Height (cm)
	Day 20

Height (cm)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2 Plants per cell

	Day 6

Height (cm)
	Day 13

Height (cm)
	Day 20

Height (cm)
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