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OVERVIEW
 This unit covers all the Statistic objectives that a student would need to meet to be successful on the Math A exam.  It is expected that the teacher will administer a quiz and/or test at least once a week.  These assessments should parallel the Math A exams in accessing the MST Standards.

 

CONTENT KNOWLEDGE 

Declarative 
Procedural 

 1) Student will be able to identify types and characteristics of graphs.(including pie, line double line, bar, double bar)
 1) Student will be able to read charts and determine pertinent information from them.

 2) Student know basic statistical definitions of mean, median, mode, frequency, cumulative frequency, percentiles and quartiles.
 2) Student will be able to find the mean, median and mode of a set of data in list form or a set of data in chart form (frequency table).

 3) Student will know formulas for finding the mean and will know what effects the mean.
 3) Student will be able to construct and read a frequency table and resulting frequency histogram.

4) Student will know what a line of best fit is.
 4) Student will be able to construct and read a cumulative frequency table and resulting cumulative frequency histogram. 

  5) Student will know the meaning of the term correlation coefficient and how it applies to lines of best fit.
 5) Student will be able determine percentiles and quartiles of data organized in a variety of ways.

 
 6) Student will be able to use a graphing calculator to find the line of best fit.

ESSENTIAL QUESTIONS
1) Can the student use mathematical analysis as appropriate to pose questions, seek answers and develop solutions?

2) Can the student access, generate, process, and transfer information using appropriate technologies?

3) Can the student understand mathematics and become mathematically confident by communicating and reasoning mathematically and by solving problems through the integrated study of geometry, algebra and data analysis? 

 

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 
MST Standard #1: Analysis, Inquiry and Design

Students will use mathematical analysis, scientific inquiry and engineering design as appropriate, to pose questions, seek answers and develop solutions

Key Idea #3:  Critical thinking  skills are used in the solution of mathematical problems.

· Apply algebraic and geometric concepts and skills to the solution of problems.

MST Standard #2: Information Systems

Students will access, generate, process, and transfer information using appropriate technologies.

 Key Idea #1: Information technology is used to retrieve, process, display and communicate information and as a tool to enhance learning.

· Use a variety of equipment and software packages to enter, process, display and communicate information in different forms using text, tables, pictures and sound.

MST Standard #3: Mathematics

Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data analysis, probability and trigonometry.

Key Idea #5: Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

· Use statistical methods including measures of central tendency to describe and compare data.

INITIATING ACTIVITY

(launch)

 As a hook into the unit the students will read the “99% Won’t Do” worksheet.  After a class discussion on statistical expectations, students in numbered pairs will complete a modified anticipation guide on statistics.  

 

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
 Period 1

1.) To construct the meaning of properties of graphs use semantic feature analysis to help students explore how graphs compare to one another. (2 worksheets, a set of sample graphs and a semantic analysis chart.)

2.) Use a graphic organizer to organize and store the graphs and their features.

3.) Continue to organize and store knowledge by having the students complete a worksheet (for homework) that requires them to choose appropriate graphs for given sets of data.

4.) Prepare for future graphing lesson by having students begin a 7 day log of their sleeping habits.  Students will keep track of how many hours of sleep (total sleep including any naps taken) they got for 7 days in a row beginning today.

 

Period 2

1.) Organize and store student’s knowledge of graphs and properties using the corners collaborative learning strategy.  Have the students decide whether a double bar or a multiple line graph would be appropriate for a set of data.

2.) Construct a model for interpreting graphs by using the think aloud strategy and giving the students a written set of steps for the interpretation process.

3.) Shape and internalize the procedure by practicing on a variety of graphs.

Period 3

1) Link student’s prior knowledge of mean, median and mode by

· Calculating the mean, median and mode of a given set of data (grades) and discussing why the mean is the most appropriate measure of central tendency.

· Calculating the mean, median and mode of another set of data and using corners activity to choose which is the most appropriate.

2) Use word links to give students ways of distinguishing and remembering the differences between the three.  

· Mode - sounds like most.  Median is the middle of the road. Mean – the average teacher is mean.
3) Practice calculating mean and construct meaning for the effects on the mean of adding data by completing a worksheet and presenting advance organizer questions.

· What effect does a zero have on the mean?

· What do you have to do to counteract this effect?

· What effect does a value close to the mean have?

4) Store knowledge of effects on the mean by doing missing grade problems in small groups where each member of the group takes a turn predicting what grade is needed to obtain a certain mean.  All members will check.  Practice similar problems for homework.

Period 4

1) Students will construct meaning of the word frequency by tallying information (ages of class) in a frequency table. 

2) Students will shape knowledge of mean, median and mode by listing values off the frequency table and calculating from the list.

3) Extend and refine knowledge of the effects on the mean by asking what adding the teacher’s age and/or another student’s age would do to the mean.

4) Students will construct  a model for calculating the mean, median and mode from a frequency table by

· Working in small groups to find a “better way” of calculating mean, median and mode than listing information off the frequency table.

· Comparing techniques as a class and choosing the best one.

· Testing and storing knowledge of the technique by filling in a flowchart with an example. 

5) Students will shape knowledge by practicing technique on a variety of tables.

Period 5

1) Construct meaning of the interval frequency table by having students in numbered heads tally data from given problems (small industry problem, mastery grade problem, track and field problem) having 1’s read while 2’s tally and then switching roles.

2) Have students answer questions about mode and median of data using the flowchart from the frequency table lesson.

3) Give students an interval frequency table and have them calculate the median and mode.  Ask them to try and calculate the mode.  Construct meaning with a discussion on why you can’t.

4) Have students shape knowledge and internalize procedures by completing sentences on the bottom of sheet as follows:  (Paragraph Frame)

· “Calculate the median and mode by _________________________________”

· “I can’t calculate the mean because __________________________________”

and practicing on a variety of problems.

Period 6

1) Construct a model of a frequency histogram by thinking aloud and giving a written set of steps.

2) Practice on a variety of problems.

Period 7

1) In numbered heads, have students think of examples of things that “accumulate.”  (1’s and 2’s take turns writing.)  Give at least two examples on index cards.

2) Construct meaning of cumulative frequency by filling in a cumulative frequency table from the information on a frequency table.  Repeat on several tables.

3) Organize and store knowledge of frequency and cumulative frequency by deciding which is appropriate given a variety of situations (on the overhead).  Do this in numbered heads on index cards having 1’s and 2’s take turns writing.

4) Construct a model of a cumulative frequency histogram by thinking aloud and giving a written set of steps.

5) Practice on a variety of problems.
Period 8

 Extend and refine student’s knowledge of frequency histograms and cumulative frequency histograms by doing problems where they have to go from one type of histogram to the other.  Be sure to include the tables that go with the histograms in the problems.

Period 9

Extend and refine student’s knowledge of graph types by graphing the sleep information that students have compiled.  Students will use the computer spreadsheet and have to choose which graph is the most appropriate and make their case in a persuasive paragraph.  Included in the computer activity will be an investigation of how to manipulate data to look different depending on the way the graph is constructed.

Period 10

1) Using a cumulative frequency histogram from a previous class, calculate the percents for the cumulative frequency axis and have them label the axis with the percentages instead of actual values.  

2) Rename these percentages as percentiles and practice finding the 50th percentile and the lower and upper quartiles of the same histogram.  

3) Practice on a variety of charts and histograms.

Period 11

1) Students will construct meaning of a line of best fit by looking at a variety of scatter plots and deciding if any of them follow a linear pattern.  If a pattern is evident, students will use the graphing calculator to find the equation of the line of best fit. The students will be given a written set of steps for this procedure and will do the first couple of problems with the teacher thinking aloud.

2) To shape students knowledge of lines of best fit, the class will be split into groups and each group will test the points from the scatter plot in the line equation that was obtained by the graphing calculator.  Students will use the calculator to substitute in values and each member of the group must check at least one point.  

Period 12 + 13

1) Students will construct meaning of the correlation coefficient by examining the group results.  These results will be evaluated to see which equations were the “best fit” by seeing how many of the points satisfied the line equation.

2) The correlation coefficient will be introduced as the number that will give an indication of how well the line “fits” the results on the scatter plot.  This number can be found on the graphing calculator.

3) Students will reexamine the results from the activity done in period 11 to see which lines were “good fits.”  In numbered heads, students will decide which equation was the “best” fit.

4) Refer students to the Calories vs. Fat scatter plot and best fit line equation and have them predict how many calories there would be in a food with

a) 60 g of fat

b) 75 g of fat

c) 100 g of fat

CULMINATING PERFORMANCE 
Include rubric(s)

1) Measure the wrist and neck sizes of at least 5 different people. 

2)   Make a scatter plot with the data collected.

3)   Using the graphing calculator, write an equation for the best fit line of the scatter plot.

4)   Using the correlation coefficient, explain how good a “fit” the line is to the data.

5)    Predict the neck size of someone whose wrist measures 6.5 inches.

(see attached rubric)

 

 

PRE-REQUISITE SKILLS
 We are assuming that students have a basic knowledge of how to calculate the mean, median and mode of a set of data.   Students should also be able to find percentages, use a computer spreadsheet and have a working knowledge of the graphing calculator.  Students should have a working knowledge of the slope intercept form of a line and be able to test points on a coordinate axis to see if they are on the line.

 

MODIFICATIONS
 No special modifications are necessary for this unit other than the extended time, change of location, etc. modifications specified on student IEPs.

 

UNIT SCHEDULE/TIME PLAN
 As described in the Learning Experiences section of this unit, that section takes 13 class periods of instruction (40 minute classes).  These learning experiences, along with 2 quizzes, a unit test and the culminating experience make this unit approximately 17 class periods long.  Students are expected to do nightly practice problems, as well as the culminating experience on their own time.  If students are not familiar with the graphing calculator, an extra day will be needed to familiarize them with its use.

 

TECHNOLOGY USE
 Students will use technology by:

1) using a computer spreadsheet to input information and make graphs.

2) using a calculator to find equations of best fit lines.

 

NAME _____________________________


PERIOD ____________

TEACHER __________________________


DATE ______________

Directions:  Place a check (() next to the statements you agree with.

_______ 1.  The mean is always the best measure of central tendency.

_______ 2.  If you receive a 0 on a test a 100 will balance it in your grade.

_______ 3.  A histogram and a bar graph are the same thing.

_______ 4.  A percentile and percentage are exactly the same thing.

_______ 5.  The 50th percentile is the median.

_______ 6.  A double line graph gives the same information as a double bar graph.

_______ 7.  A line graph shows how data changes over time.

_______ 8.  All data has a mode.

_______ 9.  The median must be a value in the data.

_______ 10. A cumulative frequency histogram and a frequency histogram give you the 

                     same kind of information.

Name ________________




Date __________

Rubric for Final Task

Data


Data from at least 5 people must be submitted in a chart form
___________


(If this criteria has not been met, this project will not be accepted.)









(20 points)

Scatter Plot


Axes are labeled




(5 points)


Scale is appropriate




(5 points)


Points are plotted correctly



(10 points)


(Partial credit may be allowed at 2 points per plotted point.)













___________  

Equation of Best Fit Line



(20 points)
___________
Sentence(s)


Sentence(s) must be grammatically and mathematically correct
___________ 









( 10 points)

Predictions


Predictions must be made with mathematical support and

___________


work must be shown.




(30 poi
nts)


(Partial credit may be allowed with the 30 points evenly distributed over the 

predictable data.)









Total Points
___________
