                     Summer Science Institute 2008
Grades: 3-6

Teacher:  Kathleen Bowers

Lesson Title:  Heads or Tails?
Lesson Overview:

It is important for students to understand the many claims they are exposed to about data and probabilities in advertising, journalism, and in every day life.  We live in a world inundated with numbers and claims based upon those numbers.  Using data collected from coin toss sets, students will discover for themselves how likely it is to get ‘heads’.  They will gain first hand experience by exploring the meaning of ‘50-50’ employing the scientific method of inquiry while strengthening their mathematical skillfulness.
Materials:

A set of ten coins

A notebook for charts/graphs/observations

A large class graph

Length of Lesson:

When introduced, this lesson will take 30 to 45 minutes.  Portions of this lesson will be repeated using various lengths of time from 5 to 15 minutes on most days when students work independently, to longer lengths of time for class discussion.

MA State Frameworks:

Math:  Number Sense: 2.N.9; 4.N.10; 6.N.9  
           Data Analysis, Statistics, and Probability:  2.D.1-4; 4.D.1-3; 6.D.1, 6.D.4   
Science:  Skills of Inquiry, p.9, “Engaging students in inquiry-based instruction is one way of developing conceptual understanding, content knowledge, and scientific skills…Asking questions and pursuing answers are keys to learning.”  P.11, grades 3-6, “Ask questions and make predictions that can be tested.  Keep accurate records while conducting simple investigations or experiments.  Conduct multiple trials.  Record data and communicate findings using graphs, charts, maps, models, and oral and written reports.”
WPS Benchmarks:

Math: Number Sense: 03.MA.N.01; 04.MA.NS.01; 05.MA.N.01; 06.MA.NS.01

          Data Analysis, Statistic, Probability: 03.MAD.01-03; 04.MA.DA.01-03, 06;    
          05. MA.D.01-03; 06.MA.DA.01, 04

Science:  03.SC.IS.01-06; 04.SC.IS.01-06; 05.SC.LS.01-06; 06.SC.IS.01-07
Essential Questions:

How does the theoretical probability of an even occurring compare with the experimental results obtained in class over time?

Student Outcomes:
Students will discover when a random event with only two possible outcomes is given a chance to occur repeatedly, some results are more likely to occur than others.  Students will also discover that if a random event is ‘said’ to occur 50% of the time, it is always difficult to predict the likelihood of one result or the other for a single event.
Vocabulary:

Toss, heads, tails, data, record, T-chart, graph, chance, frequency, distribution, normal curve, maximum, minimum, range, mode, median, sure, certain, probably, 50-50, unlikely, impossible

Procedures:

Students will be given a Math Notebook for the recording and analyzing of data.  Students will also be given an envelope containing ten pennies to keep inside their notebooks.  On the first day of class, before class discussion, they will answer the following question on the first page of their notebook:  How likely will ‘heads’ appear if you toss a coin?  Why?  Students will be invited to place their predictions on a class chart.  With demonstrations, the class as a whole will take up this question.
Students will be shown how to construct a simple T-chart to log the results of tossing a coin ten times.  The chart will consist of two columns.  To the left of a vertical line will be the numbers from one to ten.  This side is labeled ‘Toss’.  The other half of the chart is titled ‘Heads’.  Each time a coin is tossed and ‘heads’ appears is noted and recorded in the chart.  After every ten flips of the coin, the T-chart results will be recorded on a student made graph.  The x-axis, labeled ‘Heads’, will be numbered from one to ten.  The y-axis will be a line made to be about the same length as the x-axis.  It will be labeled ‘Frequency’ or number of times heads appeared per toss.  

After each ten events have been carried out, charted and graphed, students will journal a response the question:  How likely will ‘heads’ appear if you toss a coin?  Why?   What does your graph tell you?  Following this, students will take the sum of their results and record them on a larger class display graph for general discussion.  With ten trials conducted in this manner, each student will have graphed the results of one hundred coin tosses.  
Now a new question will be asked: How likely will ‘heads’ appear if you toss ten coins?  Why?  Students will continue their coin tossing activity with ten coins per toss.  They will continue to gather and record data in their notebooks, along with entering data on the class graph for the remainder of the year.  The class will continue to discuss the results.  As their knowledge of counting, charting, observing, and graphing increases, their ability to elaborate their observations in written and spoken words/numbers/graphs will grow.
In addition, continual practice in adding sums totaling ten will increase number sense in participating students, who are often lacking in this ability.  Practice in adding sums that approach one hundred will increase student ability to tabulate lists of double digits.  Finally, the experience of conducting observations with charting, graphing, journaling, and class discussion that continue over time will give students practice combining science and math in a hands-on, real world manner.  

Student Accommodations:

My students have been identified with a learning disability in math.  The design of this lesson targets their deficit in number sense.  In general, they panic at seeing numbers.  Here, while having fun, they will gain practice adding sums totaling ten, which is a basic skill they lack.  They will not only practice adding, but they will apply information arrived at through observation that happens to involve numbers.  The use of the scientific process of inquiry will be utilized to engage interest and to practice the scientific method of data recording and analysis, while at the same time providing drill to remediate areas of need.  This lesson may easily be tailored to the needs of the individual, while still being useful to the class as a whole.

Assessments:

Teacher observation, class work, class notebooks, and class participation in discussions will assess progress.  
Modifications:

This lesson is based on the toss of a coin.  The toss of a coin is an example of an independent random event.  That is, only one of two outcomes is ever possible.  These outcomes cannot happen simultaneously and neither is more likely to happen than the other.  For each toss, a coin will land such that it is either heads or tails.  It can never be both and in a fair toss, each has an even chance of appearing.  However, there may be other such events that a class might suggest, such as tossing a six-sided die and checking for an even or odd number.  Should this happen, these ‘experiments’ could be conducted in the same manner.  Individual results would be recorded in student note books.  After ten trials of ten, the results could be summed and added to the coin toss graph.
Extension:

See attached for a proposed school-wide activity to occur on the one hundredth day of school.

