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Introduction: 


This unit contains activities that will focus on data collection and manipulation.  Through a 6 week experiment students will use personal data to examine metacognition and apply the outcomes to enhance their study skills.  Application of this unit will aid teachers in guiding students to help improve their study skills independently. Traditional instruction of content only, does not include the direct instruction and application of study skills.  This unit is designed to utilize minimal instruction time but produce long term benefits for both students and teachers.  Instructors have the freedom to modify this unit.  Modifications may include condensing or expanding as it applies to their course. 
Materials in this document were developed by a group of teachers who participated in a summer workshop sponsored by CELESTE at Boston University.  This workshop focused on neuroscience research and its application to education. A classroom power point presentation  on sequential learning is included in these materials.  Instructors may choose to use this before or after conducting the 6 week experiment with their class.  A software simulation on sequential learning is also available at
http://cns.bu.edu/celest/private .
Audience:


Middle and High School Students (5-12)

Adjustments:


This unit is designed to be applicable to the above audience and does not need adaptations to be implemented.

Placement in Curriculum:  

It is suggested that this unit would best be implemented towards the beginning of the school year to make the best use of its application to study skills.  There are correlations with the NCTM standards in Number and Operations, Algebra, Data Analysis and Probability and Connections. This unit may used in conjunction with any unit in mathematics.  Requirements include calculating a mean, constructing and interpreting bar graphs. 
Time:


This unit requires minimal teacher preparation.  Preparation will include 15 minutes to read over materials and become familiar with the unit.  The teacher will also have to provide students with data collection material.  Access to a random number generator such a graphing calculator or an online calculator will be necessary.  Some type of projection device will also be needed so it can be viewed by the entire classroom.


This unit will run over a 6 week period.   The total number of days can be determined by the classroom teacher.  The initial practice session will run approximately 15-30 minutes depending upon how detailed the teacher goes into the background material. The background material includes the initial explanation and reasoning behind the experiment.  After that classroom time should be no longer than 5 minutes a day. 
Resources/ Electronic Equipment:
-The teacher may choose to use either a graphing calculator with an LCD panel and overhead projector or a computer with internet access and LCD projector with or without a SmartBoard.
Graphing Calculator Option
-graphing calculator

-LCD panel

-overhead projector
Computer Option
-computer

-internet access

-LCD projector

SmartBoard Option
-SmartBoard 
-computer 
-projection device
-internet access
If using a computer go to the following link and follow directions below:

http://random.org 
For random numbers:

-Under “Simple and Fun”
-Choose “Integer Generator”

-Type in “7” random integers


-Set integer value from “0” to “9”

-Choose “7” columns


-Click “Get Numbers”
For random letters:


-Under “Simple and Fun”

-Choose “String Generator”

-Set parameters to “1” string, “7” characters

-Deselect numeric digits

-Choose upper OR lower case
-Leave string setting at “Each string should be unique.”

If you are using a TI-83/TI-84 graphing calculator:


-Press MATH 


-Choose NUM


-Choose randNum(

-Enter 0,9,7,)

-Press enter

Graphing Website:
 http://nces.ed.gov/nceskids/createagraph
Goals and Objective:

After completing this unit students will be able to …

· Calculate the mean of  their daily data
· Display individual data using a bar graph

· Identify the benefits of chunking, pattern recognition, rehearsal, attention or any other beneficial learning strategies
· Identify the effects of distractions which will effect their memory
· Apply the results of the study to their individual study habits

NCTM standards:
Number and Operations:

Understand numbers, ways of representing numbers, relationships among numbers, and number systems
Algebra:

Understand patterns, relations, and functions

Use mathematical models to represent and understand quantitative relationships 

 Represent and analyze mathematical situations and structures using algebraic symbols
Analyze change in various contexts
Data Analysis and Probability:

Formulate questions that can be addressed with data and collect, organize, and display relevant data to answer them

Select and use appropriate statistical methods to analyze data

Develop and evaluate inferences and predictions that are based on data

Connections:

Instructional programs from pre-kindergarten through grade 12 should enable all students to:
· recognize and use connections among mathematical ideas
· understand how mathematical ideas interconnect and build on one another to produce a coherent whole
· recognize and apply mathematics in contexts outside of mathematics. 

Instructional Activities:
For the first three weeks of the experiment:

1. Teacher should set up graphing calculator or access website as described in the   “Resource” section.
2. Teacher should set up LCD display or projector.

3. Teacher should have students brainstorm a list of study habits and factors that might enhance or inhibit their memory.

4. Teacher should pass out student materials and explain the purpose of the six week activity.

5. Students should take out the data recording sheet or the teacher may choose to have the students set up their own data recording section in a notebook or journal.

6. Teacher should instruct students to place their pencils on the floor.

7. Teacher will display the first set of random numbers for 3 seconds.
8. Teacher should remove the display of numbers and instruct students to pick up their pencils and attempt to record the sequence.

9. The teacher will display the first set of random numbers again.

10. Students should use the record sheet or journal to record the number of correct items.

11. This same process should be repeated to have a total of 5 sets.

12. Students should calculate and record the mean of their 5 trials.

13. The teacher should determine how many total days he or she would like to do the activity over the six week period.  This could range from once a week (6 trials) to everyday (30 trials).   

14. The teacher may also choose to include lists of letters or words in place of the number sequence
For the last three weeks of the experiment:

Distractions:

1. Teacher should have students brainstorm a list of distractions that may effect their learning or study habits.
2. The teacher should choose which distractions to include in the experiment.

3. The experiment should be repeated using distractions from the class list which could include noise, stress, rest, emotional state, or lighting.   

4. Students should record the targeted distraction on their record sheet.
After 6 weeks of data collection:

Students will create two bar graphs from their data.   Graph templates are included however students may create their own or use graphing software. 
Bar Graph 1: Without Distractions
-Graph the daily mean for each trial from the first three weeks on “Bar Graph 1”.
Bar Graph 2: With Distractions
-Graph the daily mean for each trial from the second three weeks on “Bar Graph 2”

-Record the distractions used according to the key on “Bar Graph 2”.
Have students complete Data Analysis Sheet.  Conclude experiment with a discussion over how to apply the results to their personal study skills.

PAGE  
4

