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Introducing the scientific method utilizing an individual’s working memory. The sequence learning module integrates math and science curricula to study memory and ways to effectively improve memory. This module is designed to enhance study skills, teach brain anatomy and use the scientific method.
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Introduction

This module covers the scientific method using inquiry based activity. This activity is student centered that will help enhance student motivation and involvement and will facilitate greater understanding.  In addition Technology will be integrated in the form of a simulation.

Electronic equipment
(1) Computer equipped with web browser & Java 5.0 for each student in course

(1) printer 

Goals & objectives
MIDDLE SCHOOL

General Science / Health

Students will:

1. Define working memory.

2. Identify the structures involved in storing and retrieving memory within the brain.

3. Distinguish between long-term and working memory.

4. Describe the constant use of memory in everyday life.

5. Relate the primacy and recency effect to working memory and retrieval.

6. Complete the Sequence Learning Experiment.

7. Analyze a bar graph.

8. Interpret and analyze experimental data.

9. Use the scientific method.

10. Relate the effect of distractions and attention on working memory.

HIGH SCHOOL

Biology / Anatomy and Physiology

Students will:

1. Define memory.

2. Identify the structures involved in storing and retrieving memory within the brain.

3. Distinguish between long-term and working memory.

4. Describe the constant use of memory in everyday life.

5. Relate the primacy and recency effect to working memory and retrieval.

6. Relate the effect of distractions and attention on working memory

7. Complete the Sequence Learning Experiment.

8. Analyze a bar graph.

9. Interpret and analyze experimental data.

10. Apply the scientific method as a means to solve problems.

Goal: Students will be able to quantitatively describe how distractions affected their working memory and communicate and apply the results of their scientific investigation to a real world scenario.

Suggested Order of Daily Instruction:

	Day
	1
	2
	3
	4
	5

	Activity
	1.  Challenge Question 
(add question here)

2.  Show working memory power point class presentation

3.  Begin to formulate hypothesis 
	1.  Review hypothesis 
2. Explain the steps necessary to run and use the Sequence Learning  experiment

3.  Perform sequence learning experiment

4.  Print graphs of individual data from simulation

5.  Merge graphs of Phase II with and without distracters

6.  List four or five observations from our graphs 


	1.  Groups: Compile a list of the observations from the graphs.

2.  Present additional slides from Sequence Learning Class Presentation
3.  Note taking: students document main points from the presentation possibly creating reference index cards on the information.

4. Based on both the data from the graph & class presentation, students will write 4 or 5 statements that they will use to write a logical conclusion to their hypothesis.


	1.  Have students compare their statements in groups and look for commonalities in their statements 

2.  Share their finding with the class. 

3.  Each student will write their individual conclusion from class discussion (and reference index cards if used) as it pertains to their individual data using the steps outlined in the laboratory report rubric.


	1. Using the laboratory Rubric, each student will be write/type their lab report.

2.  Class discussion 
“What implication does this have for your approach to life in general, but more specifically to your approach to your study habits?”
3.  Students create a classroom poster summarizing the implications of this investigation on their study habits.




Sequence Learning Lab - Vocabulary
Directions:  Using the background information presented to you by your teacher and your knowledge of science, fill in the definitions for the following terms.

1. hypothesis- ____________________________________________________________

________________________________________________________________________

2.  working memory - _____________________________________________________

________________________________________________________________________

3.  long-term memory - ___________________________________________________

________________________________________________________________________

4.  distracter- ___________________________________________________________

________________________________________________________________________

5.  span  - _______________________________________________________________

________________________________________________________________________

6.  primacy - ____________________________________________________________

________________________________________________________________________

7.  recency - _____________________________________________________________

________________________________________________________________________

8.  dependent variable- ____________________________________________________

________________________________________________________________________

9.  prefrontal cortex (PFC) - _______________________________________________

________________________________________________________________________

10.  independent variable- - ______________________________________________________

Name: ______________________________________________
Date: ____________
Sequence Learning Lab – Classroom Presentation
Directions:  Using the Background and Theory information presented to you by your teacher and your knowledge of science, answer the following questions.

A.  Matching – Match the terms in the left column with the appropriate definitions found in the right column.  Write the letter of the correct definition in the space provided.

	______1.  sequence learning
	a) a type of memory that can hold a limited capacity of items for a short period of time



	______2.  distracter
	b) the maximum number of items that a person can retain and recall at a given time



	______3.  working memory
	c) a type of memory that can hold items for a long period of time



	______4.  long-term memory
	d)  any outside stimulus that causes a change in the number of items recalled by working memory.



	______5.  span
	e) the process of grouping items to be remembered to increase span




B.  Multiple Choice – Circle the letter that best answers the question.

Read the following passage and use the information to answer questions #1-3. 

Your mother asks you to go to the grocery store and buy milk, butter, sugar, bread, eggs, and Oreo cookies.  

1.  You get to the store and you can only remember the sugar, butter, and milk.  This is an example of     

A. sequence learning

B. the primacy effect

C. the recency effect

D. none of the above

2.  You get to the store and you can only remember the Oreo cookies and the eggs.  This is an example of

A. sequence learning

B. the primacy effect

C. the recency effect

D. none of the above

3.  You get to the store and you remember all six items in the correct order.  This is an example of

A. sequence learning

B. the primacy effect

C. the recency effect

D. none of the above

4.  You friend gives you his phone number and there is loud construction going on in the background. What is this noise called?

A. recency effect

B. primacy effect

C. distracter

D. none of the above

5. Your friend whose locker is next to your locker gives you the combination to her locker and you are able to use it and open her locker immediately. You are able to remember the combination due to what type of memory.

A. long term memory

B. working memory

C. distracters 

D. none of the above

Directions – Use complete sentences to answer the following questions.

1.  Why is memory important?  Give at least three reasons.

________________________________________________________________________

________________________________________________________________________

2.  Distinguish between long-term and working memory.

________________________________________________________________________

________________________________________________________________________

3.  How does a distracter affect memory?

________________________________________________________________________

________________________________________________________________________

SECTION B: Questions on Experiment Overview
Directions – Use complete sentences to answer the following questions.
1.  Give an example of sequence learning.

________________________________________________________________________

________________________________________________________________________

2.  In your own words, describe what a scientific inquiry is.

________________________________________________________________________

________________________________________________________________________

SECTION C: Phase 1 – Span Determination Directions

Directions – During the software experiment, you were presented with a series of items (numbers, letters, or pictures) to remember. Answer the following questions using the information from the Span Determination - Directions screen.

1.  During Phase 1, your task is to recall

A. the items presented to you

B. the correct order of the items presented to you

C. both A and B

D. none of the above

2.  What is meant by the term ‘span?’

A. the maximum number of items you can remember correctly

B. the minimum number of items you can remember correctly

C. the point at which you recall 50% of the items correctly and 50% of the items incorrectly

D. the point at which you recall 0% of the items correctly

3.  Predict what your span is.  Use information from the Classroom Presentation to support your prediction. 

________________________________________________________________________

________________________________________________________________________

Determining the affect of a distracter

Directions – Use the information from the Affect of distracter  - Results screen to answer the following questions.

1.  After completing the simulation, I determined that my span is ____________ items.

2.  How are you able to determine your span using the line graph?

________________________________________________________________________

3. Did the distracter affect your memory span?

_______________________________________________________________________

4. What trends or patterns are evident from your graph? 

     _____________________________________________________________________

Directions – Answer the following questions using the information from the Challenge Recall - Directions screen.

1.  During Phase II A, your task is to recall

A. the items presented to you

B. the correct order of the items presented to you

C. both A and B

D. none of the above

2.  What is the challenge in this phase? 

________________________________________________________________________

________________________________________________________________________

3.  Now that you have practiced this task, predict whether or not a distracter will affect your span.  Give a reason to support your prediction.  

________________________________________________________________________

