I. Classroom materials.

Topic: Associative Learning.

Names:

Yvette McCulley, King Science and Technology Magnet Center, Yvette.mcculley@ops.org.

Enrique Villamor, Florida International University, Villamor@fiu.edu.

Introduction:

This unit provides coverage of the following topics in the state of Nebraska science curriculum: Human anatomy, scientific process skills, scientific inquiry skills, critical thinking and problem solving.

Teachers might be interested in using this unit because it is engaging, interactive and increases student learning. It also includes a technology component, formative and summative assessments, is a hands on activity that uses all the learning modalities, tactile, visual and auditory.

Electronic Equipment:

Access to a computer lab will be needed with the software installed. 

1.www.wadsworth.com/psychology_d/templates/student-resources/0534633609_sniffy2/sniffy
(website for the virtual rat simulation)

2. cns.bu.edu/celest/private/associativelearning.html (website for the blue dot/red dot and rabbit simulations)

3. www.dinah.com (website for learning foldables)

4. the-aps.org/education (website for ethics of proper use of animals in research guidelines).

5.  Kat Kantak’s website.

6.  faculty.washington.edu/chudler/neuroe.html (neuroscience for kids).

Goals and objectives:

Develop scientific inquiry and critical thinking. 

This unit in associative learning and the study of adaptive timing should open up further inquiry related to cognitive, emotional and motor learning.

Instructional activities:

Class period 1. 

1. Make a copy of the Associative Learning journal for each student (see Appendix for a copy of the journal).

2. Display on the board the standard and the objective for that day.

Standard: 8.1.2 Interpret and explain products of experimentation

Objective: Students will be able to interpret Pavlov’s experiment using a picture book.

3. Bell work (display on the board the question “Tell me everything you know about how people learn”) pre-assessment.

4. Give each student a copy of the Associative Learning journal as they enter the room.

5. Students are going to complete the bell work on journal page #1.

Present the Pavlov’s dog experiment through the picture book (journal pages 2-3-4 and 5), and after going through the book, try to explain to their partner (think-pair-share) what’s going on with the pictures in the right sequence, (use the slide #9 from the CELEST classroom presentation with the text removed first). Give a historical presentation of Pavlov’s experiment on page 6 of the journal. 

If time allows give background on Ivan Pavlov and his scientific work.

Go to page 7 of the journal and in your own words explain Pavlov’s experiment and give similar examples that they can think of. Write any questions that come to your mind after today’s session.

Class period 2.

1. Display on the board the standard and the objective for that day.

 Standard: 8.1.1. Create and use classification schemes.

       Objective: Students will define and give examples to demonstrate understanding          of categorical learning.

2. Bell work (display on the board the question “Thinking about yesterday’s Pavlov’s dog experiment, how would you describe the term associative (connections between two or more items) learning (brainstorming)”). Write it on page #8 of your journal.

3. Students are going to complete the bell work on journal page #7.

Chalk talk to share what their thoughts on associative learning are.

Begin the foldable for associative learning  with the three different types (categorical, operant and classical). Insert slide from the Classroom presentation of CELEST #4 for short definitions.

Start with the first type:

-Categorical learning (definition, examples, the math concept of function, etc). Matching athletes in their uniforms with their sports. Animal classification games: www.softschools.com/science/living_things/animals/animals.jsp
or

www.kineticcity.com/mindgames/grinder/

Go to the foldable and under the first flap write examples you come up with similar to the one we just run with the animal classification, that illustrate this type of associative learning (categorical learning).

Glue the foldable on page #9 of your journal (formative assessment when we check their work).

Class period 3.

1. Display on the board the standard and the objective for that day.

Standard: 8.4.3 Behavior is a response to internal and external stimuli.

Objective: Students will define and give examples to demonstrate understanding of operant conditioning.

2. Bell work (use the drawing on slide #5 of the CELEST associative learning module to explain the picture as it relates to what we saw yesterday).

3. Students are going to complete the bell work on journal page #10.

On page #8 of the journal, add the phrase operant learning on the second flap.

Show them slide #6 of the CELEST associative learning module for the definition of operant learning. If time permits, give a short bio on Skinner.

Brainstorming session in small groups examples of operant conditioning.

Make each group choose the most original example they have come up with and share it with the rest of the class.

Fill in the second flap of the foldable examples of operant conditioning.

Class period 4.

1. Display on the board the standard and the objective for that day.

Standard: 8.4.3 Behavior is a response to internal and external stimuli.

Objective: students will define and give examples to demonstrate understanding of classical conditioning.

2. Bell work (display on the board the question “What do you do when the school bell rings, and why?”).

3. Students are going to complete the bell work on journal page #11.

Ask for volunteers to share their answers to the bell work question and comment on them.

Go to the foldable and write classical conditioning on flap #3.

Display slide #7 of the CELEST associative learning module and go through the definitions of US, CS, UR and CR, with one example (Pavlov’s dog), and then show different examples of classical conditioning and have the students identify the 4 different concepts, i.e. US, CS, UR and the CR.

Write the definitions for US, CS, UR and CR under the last flap of the foldable.

Examples of Classical Conditioning

1. Your best friend always uses the same shampoo. Soon, the smell of that shampoo makes you feel happy.

2. The door to your house squeaks loudly when you open it. Soon, your dog begins wagging its tail when the door squeaks.

3. The nurse says “Now this won’t hurt a bit” just before stabbing you with a needle. The next time you hear “This won’t hurt” you cringe in fear.

4. You have a meal at a fast food restaurant that causes food poisoning. The next time you see a sign for that restaurant, you feel nauseous.

Come up with your own example of classical conditioning and write it on the bottom of page #11 of your journal.

For the formative assessment, go back to pages 2 through 5 in your journal and pair the food, the dog and the bell with the US, CS, CR and US terms that we have learned about today.

Class period 5.

1. Display on the board the standard and the objective for that day.

Standard: 8.6.2 Understanding of science and technology.

Objective: Students will understand the use computer based scientific simulations to create new inquiry questions.

2. Bell work (display on the board slide #3 and tell them to “think of other examples where you need to perform the right action at the right time-adaptive timing”).

3. Students are going to complete the bell work on journal page #12.

Go to page #13 of your journal and display a Frayer model (vocabulary strategy) and complete it for “adaptive behavior”.

Practice an adaptive timing model by using the blue dot/red dot interactive CELEST software module. Website address: cns.bu.edu/celest/private/associativelearning.html.

Go to page #14 of your journal and evaluate the website simulation and explain how is this simulation related to the concept of adaptive timing we explained at the beginning of today’s class.

Class period 6.

1. Display on the board the standard and the objective for that day.

Standards: 8.2.1 Develop the abilities to do scientific inquiry.

8.4.1 Investigate and describe the internal the internal human body   systems.

Objective: Students will be able to develop inquiry questions.

                  Students will be able to explain how the brain processes learning.

2. Bell work. Give examples of “I wonder ….” questions (inquiry) that can be developed as science fair projects using the blue dot/red dot software we used yesterday. Example:

a) “I wonder if my timing will be more accurate in the morning as opposed to in the evening, i.e. is tiredness a factor?”

b) “I wonder if my mother will be more accurate than me, i.e. is age a factor in this adaptive timing experiment?”

c) “I wonder if I am more accurate after I eat or before I eat, i.e. is hunger a factor?”

        3.Students are going to complete the bell work on journal page #15.

        4. Share questions.

Physiology of the brain.

Go through pages  # 16, 17, 18, 19, 20, 21, 22, 23 and 24.

Purkinje enrichment, see journal page #25.

For the formative assessment on page 26 how neuron cells talk to each other in doing a particular task of your choice.

Class period 7.

1. Display on the board the standard and the objective for that day.

Standard: 8.8.2 Develop an understanding of the nature of science.

                8.4.1 investigate and describe the internal human body system.

Objectives: Students will be able to explain bioethics in scientific   experimentation.

                   Students will be able to build neuron models.

2. Bell work (display on the board the question “In 1999, researches genetically engineered a mouse that outperforms regular mice on learning and memory tasks. Should this technology be used in humans to produce people with superior mental abilities?”).

3. Students are going to complete the bell work on journal page #27.

Start with a general discussion on these ethical questions raised by the bell work question.

Introduce the Little Albert example and slide #13 “A question of Ethics” without the wording and have the students explain the slide with their own words. After that, have a discussion on whether or not this experiment is ethical, and ask the students to come up with a similar experiment that achieves the same goals but without ethical issues.

NEURON BUILDING ACTIVITY.

This giant model of a neuron illustrates the properties of chemical transmission and the  action potential. You must construct the neuron before you use it with a group of people.  Cut two to three foot lengths of rope to use as dendrites. Another 10-15 foot piece of rope will be turned into the axon. The cell body and synaptic terminal of the neuron can be plastic containers. Drill holes in the plastic containers for the dendrites and axon. To secure the dendrites and axon in place, tie a knot in the ropes so they will not slip through the holes of the containers. The action potential is modeled with a pool float. Thread the pool float onto the axon before you secure the axon in place. Place small plastic balls or ping-pong balls in the synaptic terminal and your model is ready to go!

 Set up the model:


1 
Get volunteers to hold each of the dendrites.


2 
Get one volunteer to hold the cell body and one to hold the synaptic terminal. Make sure the person holding the synaptic terminal keeps his or her hands AWAY from the place the axon attaches (more about this later).


3 
Get one volunteer who will hold more molecules of neurotransmitter (more plastic balls) near the people who are dendrites.


4 
Get one volunteer to hold the action potential.

 Use the model:


1 
Have the person holding molecules of neurotransmitter TOSS the plastic balls to the people who are dendrites. The "dendrite people" try to catch the plastic balls. This models the release of neurotransmitters and the attachment (binding) of neurotransmitters to receptors on dendrites.


2 
When three plastic balls are caught by dendrites, the person holding the action potential can throw/slide the pool float down the axon. This simulates the depolarization of the neuron above its threshold value and the generation of an action potential.


3 
The action potential (pool float) should speed down the axon toward the synaptic terminal where it will slam into the container. This should cause the release of the neurotransmitters (plastic balls) that were being held there.

 CAUTION: The pool float will travel very fast! Make sure that the person holding the synaptic terminal keeps his or her fingers and hands AWAY from the pool float.

 If the entire model is stretched tightly, the pool float should travel down to the terminal smoothly. This model can be used to reinforce the "ALL-OR-NONE" concept of the action potential:


• 
Once the action potential starts, it continues without interruption.


• 
The size of the action potential stays the same as it travels down the axon.

The Rope Neuron in Action

 Materials:


• 
Rope (for dendrites and axon)


• 
Plastic containers (for cell body and synaptic terminal)


• 
Pool Float (or another object will slide along the rope; for the action potential)


• 
Plastic balls (for neurotransmitters)

As formative assessment write a small essay on page #28 of your journal on your ethical position as it relates to the bell work question.

Class period 8.

1. Display on the board the standard and the objective for that day.

Standard: 8.4.3 investigate and explain how an animal’s behavior is a response to internal and external stimuli.

Objective: students will investigate examples of operant conditioning using a virtual lab rat computer simulation.

2. Bell work (develop an I wonder question using operant conditioning and a lab rat).

3. Students are going to complete the bell work on journal page #29.

Run the tutorials and the operant conditioning experiment for Sniffy the virtual rat software.

Class period 9.

1. Display on the board the standard and the objective for that day.

 Standard: 8.4.3 investigate and explain how an animal’s behavior is a response to internal and external stimuli.

Objective: students will investigate examples of classical conditioning using a virtual lab rat computer simulation.

2. Bell work (develop an I wonder question using classical conditioning and a lab rat).

3. Students are going to complete the bell work on journal page #30.

Run the tutorials and the classical conditioning experiment for Sniffy the virtual rat software.

Develop a match book foldable “Virtual vs. live animals”, on which you will create 4 lists, one for the pluses and one for minuses of using virtual animals for laboratory science experiments; and the same for the live animals. Glue this match book foldable to page #31 of your journal.

Sniffy the virtual rat is a software based experiment, as opposed to real lab rats mostly used in the scientific laboratories. On page #32 of your journal give an essay type of answer to the following question: “For scientific purposes, which of the two types of rats are more reliable and why?”

Class period 10.

Standard: 8.2.1 Communicate scientific procedures and explanations.

Objective: students will demonstrate understanding of associative learning and inquiry through a mini-poster and oral presentation.

Summative assessment by means of a mini poster presentation in groups of three. Demonstrate your understanding of the different types of associative learning by using words, diagrams, pictures and an oral explanation. Also, show how this learning helps you create inquiry (“I wonder questions”) and develops your critical thinking.

Use the first 20-25 minutes to create these mini-posters and the last 20 minutes each group will share. 

