Appendix A: Real-world interactions: a case study

Teaching Session Plan

‘Hands-on’ 

This experiment is about forces. 

Force is a pull or push. 

We apply a force to something and make it move or change its shape, e.g. to a spring. 

Try to feel what a force is, e.g. take the spring and pull it or squash it. You apply a force to it now. 

How does it feel?

Do you feel any force coming back from the spring?

The spring applies a force to you as well. Hold one end of the spring and give the other end to someone next to you. Tell him/her to pull. 

What does it feel? Is it different from when you did it by yourself? 

Pick up an object. Try to understand how heavy it is. 

With your other hand, pick up another object. Try to feel their differences in weight (which feels heavier and which is lighter?).

Now, hold a spring in one hand and with the other hang an object on it. 

What happens to the spring now? 

Is it different from what you did before? 

Try a heavier object and try to understand if it feels differently. Try an even heavier object (hang two objects together). 

Do you think you understood what a force feels like?

What to do next: 

Find out how to operate the pointer of the stand 

Explore what happens to the length of the spring when objects are hung on it and fill in the results table on your sheet.

Look at the stand with the spring on it and measure the spring’s length. 

Make sure that your eyes are in line with the black line when you measure 

Always measure the same point of the spring (the red spot)

Write the measurement on the Recording sheet

Hang an object of 250gr at the end of the spring

The researcher says: Notice what happens to the spring. Can you think of a reason why?

Does the object do anything to the spring?

Does the spring do anything to the object?

Measure the new length and write it on the Recording sheet

Remove the 250gr object and hang a object of 500gr

Notice what happens to the spring. Can you think of a reason why?

Measure the new length and write it on the Recording sheet

Now add the object of 250gr beside the 500gr object (giving 750gr in total)

Notice what happens to the spring. Can you think of a reason why?

Measure the new length and write it on the Recording sheet

Try to fill in the remaining gaps in the recording sheet.

‘Imagine’ condition 

The child reads: 

This experiment is about forces. 

Force is a pull or push. We apply a force to something and make it move or change its shape, e.g. to a spring. 

Imagine a spring.  

We can pull a spring or squash it. When we do so, we apply a force to it. 

However, the spring applies a force back to us when we try to pull it. 

Imagine that you are pulling and squashing a spring

Can you imagine what a spring that is pulled feels like?

The spring can be pulled by us and a friend when we hold the two different sides, can you imagine how?

The spring can be pulled by something else that is heavy. 

Can you think what happens to the spring when it is pulled by a weight of 500grams?

From what you read above, do you think you understood what a force feels like?

what to do next: 

- Try to imagine what happens to the length of the spring when weights are hung on it and fill in the table on your sheet.

- Try to fill in the remaining gaps in the recording sheet. 

- Try to answer some more questions…

The sheets given to children: Initial set of questions





 SHAPE  \* MERGEFORMAT 
Think about these two points first…..

· how a push or a pull can make an object start or stop moving
· how to measure length in standard (meters/centimeters/millimeters) units

Now try to answer the following questions

What happens to a spring when you hang objects off the end of a spring? 

……………………………………………………………………………………………………………………………..………

What happens to a spring if you hang a light object onto the end of a spring?

…………………………………….………………………………………………………………………………………………
What would happen to a spring if you hang a heavier object on the spring instead of a lighter one?

…………..……………………………………………………………………………
Can you think of a reason why?
……………….……………………………………………………………………………………………………………………
The sheets given to children: Recording Sheet

Recording Sheet

Aim: We were asked to find out what happens when we hang a 

 _ _ _ _ _ _ _ _ _ _ _ on a _ _ _ _ _ _ _ _ _ _ . 

Method: The spring was fixed to a stand and measured its 

_ _ _ _ _ _ _ _ _ _ _ _. Next we hung a _ _ _ _ _ _ _ _ _ _ _ on it and measured its length again. We repeated the measurements for objects of _ _ _ _ _ _ _ _ and _ _ _ _ _ _ _ grams.

Results:

	Weight (gr)
	Length of spring (cm)

	0
	

	250
	

	500
	

	750
	


Conclusions: We found out that when we hanged an object to a spring, the spring is _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. 

We also found out that when a spring is stretched, it _ _ _ _ _

 against whatever is stretching it. 

We also realised that the greater the load, the _ _ _ _ _ _ _ _ 

the spring extended.

The sheets given to children: Final Test


[image: image1]Some more questions…(circle the correct answer)

Is weight a kind of force?

i. yes

ii. no

iii. I don’t know

An object pulls a spring. Does the object apply a force to the spring?

i. yes

ii. no

iii. I don’t know

An object pulls a spring. Does the spring apply a force to the object?

i. yes

ii. no

iii. I don’t know

When we apply a force to a spring, what happens to the spring?

i. it remains the same 

ii. it stretches

iii. it shrinks

As the weight increases what happens to the length of the spring?

i. the greater the weight, the greater the spring will stretch

ii. the greater the weight, the less the spring will stretch

iii. the greater the weight, the spring remains the same

What is making the spring travel up and down? 

…………………………………………………………………………………………………..…………………………………

Estimate what would be the length of the spring when we apply an object of 1000grams to it.

………………………………………………………………………………………………………………………..……………

Estimate how many grams do we need to hang in order to have a spring length of 30cm

………………………………………………………………………………………………………………………………………

The sheets given to children: Certificate of completion
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Appendix B: M-DEW interactions: first case study

Plan of Teaching Session

I can tell you that the first graph of the previous page shows no movement; can you tell me why?

The second graph shows movement; can you tell me why?

Now, we will try some movements with the tracker and look how the graph is plotted.  

You could move your hand ‘left and right’ or ‘forward backwards’
You will attach a sensor to your wrist and move your hand about. You will see a graph plotted on the display that shows the graph of your hand’s movement. 

Let’s see how it works!!

[play for 3 mins]

what would the graph be called?

What would be the name of the x-axis?

What would be the name of the y-axis?

When do you think the y-axis values would be positive/negative?

What would a negative value in the distance-axis mean?

How would a negative distance value be shown on the graph?

Could the x-axis (time) have negative values?

Try to move your hand very fast or very slow; 

What happens when you move faster? 

What can you tell from the distance-time graph?

How fast the hand is going, that is it’s speed! [5 mins]

The sheets given to pupils: Initial set of questions


[image: image4]
Graphs are used to detect an object’s motion. 

Do you know…

In what units do we measure distance?

In what units do we measure time?

Can you think of what a distance-time graph shows?


or 

how the ……………… changes with …………………………....

do you know what that is?
 ………………………………

Look at the graphs below and tell me what do you think they show.
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How about our hand’s motion? 

Let’s see what we can tell from a graph…

The sheets given to pupils: Teaching session

Now try to move your hand according to those graphs and write the movements down:

 EMBED Excel.Chart.8 \s 
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 EMBED Excel.Chart.8 \s 
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Try to create straight lines: is it hard? 

Why?

Can you plot these two graphs?
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Can you tell which is their difference? 


What does the slope of the line tell us?


The sheets given to pupils: Final Test

Some Questions:

Please write down what each graph illustrates:
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Describe how the hand moves during the 150 seconds
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Describe how the hand moves during the 80 seconds
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Can you tell which are the differences between the two graphs?

What does the slope of the graph tell us?


The sheets given to pupils: Attitude survey

Just a moment, please…… your opinion counts….

Did you like what you did?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

Did you find the whole session interesting?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

If you had a choice, would you want to do the activity or look at it?

Do the activity 

[
]

Look the activity
[
]

Wouldn’t mind

[
]

Would have been interesting to watch your own data?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

How difficult was the questions?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

Do you feel that you understand distance-time graphs?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

Thank you!!

:o)
Appendix C: m-DEW interactions: second case study

Plan of Teaching Session

Pre-test

Could you describe how you would move your hand to generate the graph?

From this d-t graph, how would the v-t graph look like?

Teaching Session

Check if the graphs you drew are correct and write the narrative

Generate the next d-t graph, 

How did you move your hand?

Would you write what you just said?

Could you draw the v-t graph without looking at the display, either from d-t graph or by heart?

From the written narrative, could you draw the d-t- graph?

Check it

From the written narrative, could you draw the v-t graph

Check it

Generate the d-t- graph

Answer questions about special features

Draw the v-t graph

Generate a v-t graph

Answer questions about special features

Draw the d-t graph

Do you mind answering some (more) questions? 

The sheets given to students: Initial set of questions & Teaching session

 SHAPE  \* MERGEFORMAT 


Can you describe the graphs below?
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Do you know…

what does a distance-time graph show?

what a velocity-time graph shows?


Now, try to think of the graph in terms of your hand movements. Can you predict how you should move your hand to create the following graph?
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First you kept your hand still for _____ seconds

How would the velocity-time graph look like?

[image: image26.emf]time

velocity


Is the velocity-time like the predicted one? If not, plot the correct one below. 

[image: image27.emf]time
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Try to draw the following graphs and write down the movements afterwards:
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Can you draw the velocity-time graph without looking at the display? 
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If you had to move your hand to the left at a slow constant speed, and then to the right at a fast constant speed, how would the distance-time graph be like (left is positive direction)?
[image: image30.wmf]time

distance


Is it right? 

How does the graph really look like?
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If you had to move your hand with a constant speed to the left and then move it with a negative acceleration, how would the velocity-time graph be like?
[image: image32.emf]time

velocity

 

Is it right? 

How does the graph really look like?
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When is the hand not moving? Why?

When does it change its direction? Why?

When is it travelling fastest? Why?

When is the hand travelling slowest?

When is the hand accelerating? Why?

When does it have the greatest acceleration? Why?

Now, try to make a graph like this:
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How would the distance-time graph look like?

[image: image37.emf]time

distance

 

when do you think the hand is …

· moving with a positive acceleration (write A)? 

· moving with a negative acceleration (write B)?

· moving with a negative velocity (write C)?

· moving fastest (write D)?

· moving slowest (write E)?

Is there a time slot where the hand is.…

· not moving? 

· changing direction? 

· moving with a constant acceleration?

· moving with a constant velocity?

The sheets given to students: Final Test

Some Questions:
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the graph above shows


the graph above shows


The slope of the distance-time graph shows the _______ of the movement.

The slope of the velocity-time graph shows the _______ of the movement.


Describe the hand movements the graph below shows:

[image: image40.emf]0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 5 10 15

time

distance




How would the velocity-time graph look like? 
[image: image41.emf]time

velocity


For the velocity-time graph below 
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When is the hand accelerating? 

When is the hand not moving? 

When does the hand change its direction? 

When is the hand travelling fastest? 

When is the hand travelling slowest? 

When does it have the greatest acceleration? 


Sketch a distance-time graph for a hand moving to the left and accelerating from a high velocity to a low velocity.
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How would the velocity–time graph look like? 
[image: image44.emf]time

velocity



The sheets given to pupils: Attitude survey

Just a moment, please…… your opinion counts….

Did you like what you did?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

Did you find the whole session interesting?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

If you had a choice, would you want to do the activity or look at it?

Do the activity 

[
]

Look the activity
[
]

Wouldn’t mind

[
]

Would have been interesting to watch your own data?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

How difficult was the questions?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

Do you feel that you understand distance-time graphs?

Not at all [ 
1 
2 
3 
4 
5 ] Very much

Do you feel that you understand velocity-time graphs?

Not at all [ 
1 
2 
3 
4 
5 ] Very much
Thank you!!

:o)
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