Lesson 1, week 1

Main Item Set

The instructor should feel free to administer these items:

· In any order.  This list presents one possible ordering.

· At any time before, during, or after the activity by changing verb tenses.

· In any context of length measurement.

· To all students, groups of students, or individual students.

· Orally or as notebook writing exercises.

MEASURING

Learning Objectives – By the end of this unit, students should have:

· Designed and implemented a method for measuring an object

· Compared the utility of different measurement methods 

· Predicted and created outcomes of measuring

· Considered factors that influence measurements

Pre Measurement Activity

1. How should we measure this body part?  Why would you want to measure this way?

2. What should we keep in mind when we measure? Why is it important to keep this in mind?

3. What do you think will happen when we measure? What do you think we will get? Why do you think that is what we will get?

4. Is it possible for someone to get a measurement that is not the real length?

5. Compared to the real length of her arm span, where will your measurement be? (Less than the real length, more than the real length, or the real length)  How much less/more do you think our measurements will be than the real length?  (A lot less/more, a little less/more)

During Measurement Activity

1. What is your method of measuring her arm span?  Why did you decide to measure this way?  

2. If you changed your method for measuring at any point, why did you change it? What difference did it make?

3. How is your method of measuring different than other people’s method?  

4. Do you think these different methods will affect our measurements?  How?

Post Measurement Activity

1. What were you trying to learn by measuring her arm span?

2. Why did we get different measurements? 

3. Do you think your measurement is close to the real length of her arm span? Why?

4. What could we do to make our measurements closer to the real length?  

5. What could be the biggest reason why our values are not exactly the real length? 

Possible Misconceptions

It doesn’t matter if one person or everyone does the measuring.

It doesn’t matter if we all measure in the same way.

It doesn’t matter if we use different tools or units. 

We will all get the same number.

We will all get the right number or actual length.

My measurement is the correct measurement, everyone is wrong.

We got different measurements because someone made a “big mistake”.

In the future, when thinking about measurement, we hope students will consider:
· The applicability of the measurement method to the research question.

· The benefits of multiple measurements (having many people measure or many measurements by the same person).

· The importance of a consistent measurement method.

· Whether it is acceptable to use different tools or units that can be compared, and the process of converting different units.

· Causes of variation in their measurements.

DISPLAY CREATION

Begin by having the students recap the activities of last week.  Try to get them to rearticulate the thinking from discussions.

Learning Objectives – By the end of this unit, students should have:

· An understanding of what the measurement data values are and what they signify

· Determined the most salient information to convey in the display

· Explored and found a method for showing the salient information

· Predicted the real length of her arm span using own display

Pre Display Creation Activity

1. What can the data tell us?

2. What is a trend in the data?

3. What should we keep in mind when making a good display of our measurements?

4. What might we want someone else to see quickly when looking at our display?

Display Creation Activity
1. What do these values represent?  

2. Where is your value in the data set?

3. What do you think is interesting in the data set? (a trend, a shape, strange values, etc)

4. What is the first thing you want someone else to notice in your display?  How have you shown that?

Post Display Creation Activity

1. Why did we make displays?

2. How did you make your display?

a. Why did you put this (specific features like legend, axis, bars, lines, drawings, text, colors, values) on your display?

b. What was your reason for organizing the values in this way? 

c. What did you do with repeated, similar, and strange values? Why did you choose to do this?  Why did you group these values?

3. Do you think your display is good for showing the interesting things you find in the data?

4. Is there anything your display doesn’t show? Why? Is that good or bad?

Possible Misconceptions

Cannot see that the data display represents the measurements done in class.

The data cannot be rearranged, grouped, or rounded in any way.

More colorful or fancy displays are better.

The display cannot highlight the answer to the research question.

There is only one correct way to display the data.

Different interval sizes or data groupings do not affect what others who look at the display can interpret.

In the future, when thinking about creating a display, we hope students will consider:
· Various ways of organizing, grouping, or rounding the data.
· The importance of continuous scale, equal intervals, and ordered data.
· How their display shows or hides the answer to the research question.

· How their display shows or hides other important information. 

DISPLAY DISCUSSION

Again begin with a recap of the measuring and display creation processes and discussions.

Learning Objectives – By the end of this lesson we hope student will have:

· Found that there are many ways to display the same data

· Described how different displays can be better at highlighting different aspects of the data 

· Predicted that the real length of the arm span is somewhere in the middle clump of data using more than one display to illustrate

· Determined which displays help find and which hide the real length of the arm span.

Pre Display Discussion Activity
1. What are some different ways we each organized our data?  

2. Why do our displays look so different? Describe the differences?

3. How do some displays group values that are different than others?  What does it mean that someone chose to group those values together?

Display Discussion Activity
1. What do you see in this graph that tells you something important about the data?

2. What can you see with this display that you couldn’t see with this other display?

3. How does each display help us see (or does it hide) what the real length of her arm span might be?

4. How do our measurement methods (tools and way we did it) affect our measurements being over or underestimates of the real length?

Post Display Discussion Activity

1. Of all of the student’s displays, which do you think helps us see the best guess most easily?  Why?

2. If we were to change the measuring tool we used from the small ruler to the yardstick, how do you think our displays will change?

3. Describe for someone else how they can take a set of data and determine the best guess.  (Push students to create generalizations about data and displays)
Possible Misconceptions

The actual length is a single number and we can figure out what it is.

There is only one correct way to display the data.

We all got different values so we can’t know what is the real length.

If we try hard, it is possible that we all get the same measurement.

Cannot see that central tendency indicates typical measurement.

In the future, when thinking about displays, we hope students will:

· Understand that the real value is difficult to determine exactly.
· Be able to articulate what a display shows and hides.
· Consider the utility of the display in helping to answer the question.
· Predict how the shape of the display will change given changes to the method or interval size.
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