Graphing:  Employing graphs to Record, Display, and Interpret Data Using Data from The Associative Learning Module
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Introduction
This lesson covers graphing topics in the science and math curriculum.  Due to the fact that graphing is used throughout the year in any science and math course, we suggest that you incorporate this lesson early in the school year.  This unit will be an excellent tool to include because it gives all types of learners the opportunity to be successful.  The computer provides an excellent enhancement to this lesson in that it allows the student an interactive means to learning the lesson.  
Intended Audience

This lesson focuses on 7th – 10th grade students; however all grade levels can benefit from it.  This lesson is covered on the Mississippi physical science and math curriculums as well as the Pennsylvania science & technology and math curriculums.  It will enhance the graphing techniques because the students have ownership of the data. 

Adjustment/Adaptation

This lesson can be adjusted to higher science and math levels by including lessons on the brain. Junior high/middle school and high school students will be presented a power point on the background and theory of associative learning.  If there is a computer-limited environment, then the students can be allowed to run the experiment individually, while the teacher reviews key terms until all students have completed the lesson or the teacher may assign the experiment for homework, provided students have internet access.
Placement in the Curriculum

Graphing is introduced in most states as early as kindergarten. This lesson can be used in addition to the traditional unit with the inclusion of a dry lab.  The interactive model on the associative learning website, http://cns.bu.edu/celest will be implemented.  This lesson conforms to the Mississippi science frameworks for physical science (http://www.mde.k12.ms.us/Curriculum/index_1.htm) as follows: 
2) Perform measurements and mathematical calculations using metric units 

2C) Employ graphs to record, display, and interpret data.
     The following Pennsylvania Department of Education Academic Standards for 
     Science &Technology (includes Assessment Anchors) www.pde.state.pa.us  and 
     Mathematics Standards are used:         

Standards:  3.2B, 3.2C, 3.2D

Anchors:  S.A. 2.1, S.A.3.2.1
2.6 Statistics and Data Analysis
Time

This lesson will require about an hour of preparation time for the teacher.  This includes viewing the power point lesson, interactive computer lesson, and the time-reacting activity, The Science of Catching the Ruler.   

This lesson will include a 3-5 day plan for a (40- 50 minute class period).  We advise the following suggestions to promote efficiency:  

· Allow students to complete a short journal/assessment at the end of each

day to reveal their understanding of the lesson.

· Allocate time for their suggestions/questions/concerns

Students can participate in both the pre-asseessment and post-assessment, as well as submit a lab report.  Most assignments will be done in class.
Resources

Previous computer knowledge is helpful, though expertise is not required.  A smart       board or projector and screen is necessary for the entire class to view the lesson.  

Dry Lab:  The Science of Catching the Ruler 

Materials:  ruler

Set up time:  5 minutes 

Student Group Size:  2

Web site:  http://www.open2.net/download/labrats/g-force.doc
Power point Background and Theory: http://cns.bu.edu/celest/private
Electronic Equipment:

There should be desk top computers available for each member of the class.

Goals and Objectives

Middle school

Students will be able to:

1. Define associative learning

2. Know some of the history of psychology of associative learning

3. Interpret and create bar/line/scatter graphs.

4. Interpret experimental data.

5. Calculate mean.

6. Identify independent and dependent variables.

7. Write a lab report.
High school

Students will be able to:
1. Discuss associative learning.

2. Define eye blink conditioning

3. Describe experimental paradigms used in associative learning and eye blink conditioning.

4. Recognize structures in the brain involved in associative learning

5. Recognize circuits in the cerebellum. (physics)

6. Describe mathematically the link between synaptic efficacy with learning

7. Understand some of the history of psychology of associative learning

8. Interpret and create bar/line/scatter graphs.

9. Interpret and analyze experimental data.

10. Identify independent and dependent variables.

11. Write a lab report.
Impact of Using CELEST

By using the CELEST software, the higher level students should be able to obtain a better understanding of the physiology of the brain.  All levels of students that perform the activities in this unit will enhance their graphing techniques.  Their capability of acquiring knowledge and skills through experience via learning should expand.  We hope that their skills and attitudes, or values, of learning will be enriched.  The result of this experience is a behavioral change that increases the chance of success in this class.
Suggested order of instruction
Teacher Preview: 

Read Background and Theory and review all other Associative learning documents.  The suggested assignments will alter the amount of time to complete this lesson.

Day 1 
Anticipatory Set:  Cook some bacon OR burn a candle in class and allow the odor to permeate throughout the class.  Explain to the class that odors and sounds are only a few of the tools that we use to associate a response.   

1. Pre-assessment tool:  Distribute the word sort activity.      

2. Show Associative learning Class Presentation up to the slide labeled “Start Experiment!” (Power point document – be sure to read power point notes for suggested activities while discussing power point slides)  
3. Depending on the class level, assign all or portions of the Background and Theory document to students as a take home reading assignment. 

4. Review key terms from word sort activity.

Day 2

1. Review conditioned stimulus (CS) and unconditioned stimulus (US) terms.

2. Perform 3 trials of adaptive time computer model.

3. Instruct students to interpret the data from the adaptive timing activity.

4. Compare data with other students.

5. Teacher leads class discussion on the results of the activity and the interpretation of the data.

6. Students should write a short evaluation of the lesson.

Day 3

1. Review measuring techniques with the ruler 

2. Perform Catch the Ruler experiment. (See enclosure)

3. Assign the lab report for homework. (Rubric is included)

Day 4

1. Present power point presentation on the physiology of the brain (advance high science school students)
2. Perform rabbit adaptive timing activity. (advance high science school students)

3. Instruct students to interpret the data from the activity.

4. Print results of activity of bar and line graph 

5. Compare data with other students.

7. Teacher leads class discussion on the results of the activity and the interpretation of the data.

6. Allow students a short independent review to prepare for the quiz.

7. Quiz
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