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Workshop tentative schedule

1. Introductions 8.30 am – 8.45 am

2. ISLE  - a new learning system 8.45 am – 10.00 am
3. Research basis for student centered instruction  10.00 am – 10.30 am

4. Techniques for student centered instruction 10.30 am – 11.00 am

5. Alternative assessments 11.00 am -11.45 am

6. Reflection 11.45 am – 12.00 pm.

ISLE  - a new learning system
1. Concept to construct:_________________________________

2. Please go to http://paer.rutgers.edu/pt3/
Then click on Motion,

Then on Projectile motion

Then Ball and Car, observation experiment.

Click play, view the experiment in real time, then frame by frame using the left arrow key on the right side of your key board.

3. Discuss with your group two possible experiments that you can design to test your explanation.

4. After we are done as a class with the rest of the experiments, please:

a) write what concept we just constructed;

b) what steps/logic did we follow?

c) how does what we just did relate to the reading that we did prior to the workshop?
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Techniques for student centered instruction
1. Go to Types of motion

2. Then Glider of air track – view the experiment and decide how you will record and analyze data.

3. Then go to Motion of a falling object – repeat

4. Go to Galileo’s Pisa experiment  - observe and find a pattern

5. Go to Non-simultaneous drop of two objects – test your understanding of how objects fall

Important ideas about planning
1. What do you want your students to learn/achieve?

2. How will they learn/achieve this? Important: what might they already know that is useful?

a) What will they observe?

b) How ill they analyze what they have observed?

c) What new ideas will they construct?

d) How will they test their ideas?

3. How will you know that they learned/achieved this?

Unit of planning: unit plan, lesson plan, activity plan.

Important ideas about student engagement

1. Collaborative work.

2. Language

3. Multiple representations.

4. Connections to what they already know (using resources and NOT FIGHTING OLD IDEAS)

5. Motivation.

6. Design

7. Communication

Important ideas about assessment 

Formative assessment occurs during learning to improve learning. It is based on feedback from the students to the teacher and from the teacher to the students. Summative assessment should address all goals of instruction

Important ideas about formative assessment (from the student’s point of view)

1. Where do I need to go?

2. Where am I now?

3. How do I get there?

Important ideas about the brain

1. Learning is a continuous activation and propagation of signals in the brain.

2. The brain cannot erase what has already been created (dispelling misconceptions is a fruitless goal).

3. New knowledge can only be created in the brain if it is connected to existing knowledge.

Alternative assessment

Formative – 

1. Go to surprising data, puzzles, problems; then mechanics puzzles, then finding the height of a table.

2. Go to surprising data mechanics, Metal balls on track part 1.

3. Go to surprising data mechanics, Balloon in a cart

4. Go to optics surprising data, experiments 1 and 2.

Use printed materials for guidance.

Summative

In ISLE courses we have different exams depending on the course enrollment and instructor availability. Exams range from all multiple choice to all open-ended questions. We also have lab practical exams in some courses. Below we give examples of lab practical questions, open-ended exam questions, and multiple choice questions that assess abilities that ISLE aims to develop,

Lab practical exams 

Paper-and pencil questions

1. You have a conical pendulum. Describe how you will determine the magnitude of the force that the string exerts on the bob of the pendulum while it is moving in a circle. Then describe how you would find the magnitude of the net force that all of the objects interacting with the bob exert on it. The equipment that you have is our lab equipment.

2. Your friend Katy says that when a hammer hits a nail, it exerts a larger force on the nail than the force the nail exerts on the hammer. That is why the nail goes into the board and nothing happens to the hammer. How will you test her idea? The equipment that you have is the equipment available in our lab.

Experimental questions
3. The following are possible rules for calculating equivalent resistances in complex circuits. Write a paragraph discussing whether each makes sense to you and then design and perform experiments to test whether or not they are applicable to real circuits. Make sure that your write-ups are clear for a person who did not see you perform the experiments. Decide what will convince you that each of the rules are applicable or not. 

Series resistance:  When resistors are connected in series, the total equivalent resistance of the resistors is determined using the equation:
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where R1, R2, R3, … are the resistances of the resistors that are connected in series.

Parallel resistance: When resistors are connected in parallel, the total equivalent resistance of the resistors is determined using the equation:
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where R1, R2, R3, … are the resistances of the resistors that are connected in parallel.

Available equipment: Variable power supply, batteries, assorted resistors, light bulbs, voltmeter, ammeter, connecting wires.

Regular exams
1. When developing Bernoulli’s equation, we ignored friction type effects. You decide to see if this is important. You do a series of experiments in which you adjust the pressure difference ∆P across a tube of radius r so that the fluid flows at the same speed in that tube as it does in the other radii tubes. The tubes are all held horizontally and are of the same length. You get the results shown in the table. Which equation below best represents the results of this experiment? C is a proportionality constant.

a) ∆P = C r

b) ∆P = C/r

c) ∆P = Cr2 
d) ∆P = C/r2
e) ∆P = C/r4
2. You dropped a large but lightweight ball from a height of 4.5 meters. It takes 1.5 sec for the ball to reach the ground. Using these measurements, describe how you would estimate the speed of the ball just before it reaches the ground. Explain your reasoning as clearly in possible—do not ignore any possibilities.

3. In the laboratory you have been investigating the behavior of several resistors.  You have collected the following data for the voltage across each resistor and the current though it. 


(a) Describe an experiment in which these data could have been collected. Draw a circuit diagram. (5 points)

(b) Write a mathematical representation for the data. (5 points)

(c) In the experiment, which quantity is the dependent variable and which is the independent variable? Does your mathematical representation reflect this choice of variables? (5 points)

(d) Describe what you will do to test whether your proposed relation between current and voltage will be applicable to a light bulb. (5 points)

4.  The following description is included in an electric gadget catalogue.

“Squeeze No Battery Flashlight”: No batteries or power plug will ever be needed!! An environmental-friendly flashlight, it saves energy without producing pollution to the environment. As long as you continually squeeze the handle in and out, the light works.


a) Devise an explanation for how this flashlight might work. Your explanation should allow someone else to build a model of this device. 



b) Describe how you would test your explanation about how the flashlight works—without opening it. 
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PRACTICAL APPLICATIONS





MORE TESTING EXPERIMENTS





COLLECT MORE 





CHECK THE VALIDITY OF ASSUMPTIONS; IMPROVE THE SET-UP





PROPOSE A DIFFERENT





CHECK THE DATA COLLECTION PROCESS;


CHECK THE VALIDITY OF ASSUMPTIONS;


REVISE THE EXPLANATION





NO





YES





TESTING EXPERIMENTS:


 COMPARING THE OUTCOE WITH THE PREDICTION BASED ON THE EXPLANATIONS/RELATION





PREDICTION





ADDITIONAL ASSUMPTIONS





PATTERNS





OBSERVATIONAL EXPERIMENTS, DATA COLLECTION AND ANALYSIS USING MULTIPLE REPRESENTATIONS





QUALITATIVE EXPLANATION (MECHANISM) OR A RELATION BETWEEN PHYSICAL QUANTITIES
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