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	Program Information
	[Lesson Title]
Working Through Statistics

	TEACHER NAME
	PROGRAM NAME

Columbiana County Career & Tech Center

	
	[Unit Title]
Statistics and Probability

	NRS EFL 
3 – 4 


	TIME FRAME
Five-six, 60-minutes classes

	Instruction 
	ABE/ASE Standards – Mathematics
       

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	
	Operations and Algebraic Thinking
	
	Geometric Shapes and Figures
	
	Measurement and Data
	

	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	D.3.11
D.4.1

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center.

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP.5)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	
	Model with mathematics. (MP.4)
	
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)

· Students will be able to calculate measure of central tendency (mean, median, mode) and variability (range, inter-quartile range, variance, standard deviation). 

	ASSESSMENT TOOLS/METHODS

· SAMS (Student Assessment Modules) aligned to the TABE

teacher-made assessment or exercises from GED/Aspire text

	
	LEARNER PRIOR KNOWLEDGE

· Addition, subtraction, multiplication, and division of positive whole numbers, decimals, and fractions.

· Familiarity with the use of formulas, charts/graphs.


	
	INSTRUCTIONAL ACTIVITIES 

1. The teacher will introduce the topic by describing real life situations where statistics and data analysis are utilized. 
a. Stock Analysts use statistics to report on investments options to assist clients in making informed decisions on how to invest their money. 
b. Coaches utilize statistics when they gather data about players to determine strategic plays, player and team rankings, draft picks, and contract salaries.
c. Business Owners use statistics when creating a business plan and when making critical decisions about their businesses. 
d. Clothing Buyers depend on statistics to determine consumer trends and make profitable decisions about future trends.
e. Educators employ statistics to determine the success of their students and to relay that information to the public through displays and reports. 

2. Teacher will distribute Skateboard Production Data for Mean, Median, Mode, and Range (attached) to each student and explain the definition of mode – the number most often repeated in a number set. The teacher will discuss with the students what the mode is for each worker listed on the chart. The teacher will explain the definition and use of mean – the sum of all the values of the data divided by the number of elements in the data set.  The teacher will explain the definition of median – the middle number of a data set when data are arranged in numerical order. If there is no middle number, the median is the average of the two middle numbers. The teacher will explain the definition of range – the difference between the greatest and the least values in a set of data.
3. Have the students use the data in the Skateboard Production Data for Mean, Median, Mode, and Range to determine the mode, median, mean, and range for each of the three workers.

4.  Teacher will distribute Hockey Game Attendance for Quartiles (attached) to each student and explain the definition of quartiles – boundaries that break the data into fourths. 
a. Second quartile – better known as the median
b. First quartile – median of the lower half of the data
c. Third quartile – median of the upper half of the data

5. Students will determine the quartiles for the game attendance data.  (Sort the data from least to greatest. Then locate the median (2nd quartile). Find the median of the upper half of the data (3rd quartile). Find the median of the lower half of the data (1st quartile).

Teacher Note Students may need a review of calculations with negative integers, powers and roots before the next steps of this lesson.

6. The teacher will distribute Standardized test scores for the Big Test and explain the definition of variance – the mean of the squared difference between each number in the set and the mean of all numbers in the set.  

V=variance    M=mean   A1, A2, AN=the data

 V = (A1 – M)2 + (A2 – M)2 + … (AN – M)2
                               N

7. Students will determine the variance of the standardized test scores.
8. The teacher will explain the definition of standard deviation – the square root of the variance for the data set.

9. Students will determine the variance of the standardized test scores data.

10. Students will practice these skills using problems from Number Power Algebra and Cord Algebra I (both books are available in the Ohio Aspire PDN Library). Practice problem: Research the houses that were sold in your neighborhood in the last two years. 
Compile the mean, median, and mode house prices and come up with a reasonable price for which you might sell your house.


	RESOURCES

Student copies of Skateboard Production Data

for Mean, Median, Mode, and Range (attached)

Calculators for student use
Student copies of Hockey Game Attendance for Quartiles (attached)

Student copies of Standardized test scores for the Big Test (attached) 



	
	DIFFERENTIATION

· Student can work with a partner.
· Provide formula sheet/student handout with all formulas

· Provide additional practice on all skills using Aspire/GED materials


	Reflection
	TEACHER REFLECTION/LESSON EVALUATION
· Students need a great deal of practice on calculating measures of central tendency (mean, median, mode) and variability (range, inter-quartile range, variance, standard deviation). 
· Gather additional "real" data for students to work with (temperatures in Fairbanks, gas prices, age of death for US presidents, etc).  
· Consider doing the measures of central tendency over several classes


	
	ADDITIONAL INFORMATION
· The lesson could be extended to include Box Plots of the data.


Skateboard Production Data
for Mean, Median, Mode, and Range
	Worker
	M
	T
	W
	Th
	F
	M
	T
	W
	Th
	F

	Bob
	3
	4
	5
	4
	5
	5
	1
	2
	2
	3

	Kevin
	2
	3
	2
	7
	1
	6
	1
	2
	5
	3

	Mike
	3
	2
	2
	7
	6
	5
	4
	2
	3
	2


Answer chart:
	Worker:
	Mean:
	Median:
	Mode:
	Range:

	Bob
	
	
	
	

	Kevin
	
	
	
	

	Mike
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Hockey Game Attendance

for Quartiles

	Date:
	Attendance:

	November 5
	246

	November 6
	311

	November 7
	305

	November 12
	140

	November 14
	265

	November 15
	211

	November 20
	195

	November 21
	279

	November 24
	242

	November 30
	246

	December 1
	272

	December 2
	250

	December 3
	209

	December 9
	242

	December 10
	296


	First Quartile:
	Second Quartile:
	Third Quartile:
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Standardized test scores for the Big Test

15
25
35
45
55
	Variance:
	Standard Deviation:
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Answers for mean, median, mode, and range:

Bob’s mean:  (3+4+5+4+5+5+1+2+2+3)/10 = 34/10 = 3.4

Bob’s median:  (3+4)/2 = 7/2 = 3.5

Bob’s mode:  5

Bob’s range:  5-1 = 4

Kevin’s mean:  (2+3+2+7+1+6+1+2+5+3)/10 = 32/10 = 3.2

Kevin’s median:  (2+3)/2 = 5/2 = 2.5

Kevin’s mode:  2

Kevin’s range:  7-1 = 6

Mike’s mean: (3+2+2+7+6+5+4+2+3+2)/10 = 36/10 = 3.6

Mike’s median:  (3+3)/2 = 6/2 = 3

Mike’s mode:  2

Mike’s range:  7-2 = 5

Answers for quartiles:

140
195
209
211
242
242
246
246
250
265
272
279
296
305
311




Q1



Q2



Q3
Answers for variance and standard deviation:

Mean = (15+25+35+45+55)/5 = 175/5 = 35

Variance = (15-35)2+ (25-35)2+ (35-35)2+ (45-35)2+ (55-35)2
                                                   5


   = (-20)2+ (-10)2+ (0)2+ (10)2+ (20)2
                                        5

             = 400+100+0+100+400
                                5

             = 1000

         5


   = 200

                                 ___

Standard deviation = (200 ( 14.14
1
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