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	Program Information
	[Lesson Title]

Stats Project

	TEACHER NAME
	PROGRAM NAME

	
	[Unit Title]

	NRS EFL(s)
2 – 4 

	TIME FRAME
120 minutes 

	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
	D.2.4

	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	D.3.14, D.4.8, D.4.9

	
	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 (TRC).

	
	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. (MP51)

	
	(
	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 calculate probabilities of outcomes based on collected data.

Students will construct charts and graphs to represent their data.

	ASSESSMENT TOOLS/METHODS
Part 3 allows students to present their understanding of how to design, analyze, and display a statistical project.  During part 2, the teacher should actively observe students to diagnose misconceptions and look for signs of understanding.

Exit Slip:

Have students turn in their calculated probabilities as well as their reasoning for choosing those particular probabilities to calculate.

Have students create two additional graphs based on their collected data and give the pros and cons of using each graph.

	
	LEARNER PRIOR KNOWLEDGE

Reading and interpreting charts and graphs

Creating graphs based on a set of data

Choosing which graph is most appropriate for a set of data

Calculating combinations, permutations, and probabilities


	
	INSTRUCTIONAL ACTIVITIES 

Part 1: (I do) Begin the lesson by handing out the Stats Project Task to students and going over the directions. Then hand out the Stats Project Example to students to give them an idea of what is expected from them.  The “Fish Caught During Fishing Trip” table displays the type and weight of fish caught along with the day they were caught on a fishing trip.  To help build the different graphs and charts, the “Types of Fish Caught,” “Number of Fish Caught by Weight,” and the “Number Fish Caught per Day” tables display the frequencies (and average weight for the “Types of Fish Caught” table) of the different categories of interest.  The “Descriptive Statistics of Weight” table lists all the requested descriptive statistics.  The line graph displays the amount of fish caught per day as the week went on.  A histogram was used to show the amount of fish that were caught by weight.  A bar graph was used to display the average weight of each type of fish.  Finally, a pie chart was used to display the percentage that each type of fish made up of the total amount caught.  

For the probabilities, the different types of fish were used.  It is worth mentioning that this is not the only way experimental probabilities could have been computed (for example the probability a fish weight under 2 pounds, between 2 and 5 pounds, between 5 and 10 pounds, and over 10 pounds).  Each experimental probability was calculated by taking the amount of each type of fish caught and dividing it by the total amount of fish caught (53).  It is worth noting that relation between the experimental probabilities and the pie chart.  For the two calculated probabilities, the probability that one could catch five fish with none being bluegill as well as all of them being a bass, pike, or walleye was calculated using the experimental probabilities.  To calculate the probability of no bluegill five times, the complement of catching a bluegill was used and raised to the fifth power.  To calculate the probability of catching all bass, walleye, or pike, the four probabilities were added together and then raised to the fifth power.

Part 2:  (You do) Have students work individually and give them up to 5 minutes to come up with a project that you approve.  Be sure that the students have an idea of how they will use their data to complete the rest of their task.  Your students may work in pairs if your class is really large and you will not have time for them all to present their findings. Once all students have an approved project, allow them 20 minutes to collect their data.  If computers are available, allow students to collect data using the internet and use Excel or other statistical software to build their displays.   Be sure to walk around and help students who may be struggling collecting their data.  Once all their data has been collected give students up to 45 minutes to prepare the rest of their project; again, walk around helping students who are struggling to work through the task. 

Part 3:  Once all students have completed their project, have students take turns presenting their findings.  Have students explain their graphs and walk through the calculated probabilities.  After each student presents their findings, allow other students to ask questions.

	RESOURCES
Stats Project Task Handout

Stats Project Example Handout

Computer lab (optional, but will be useful in data collection and putting it all together via Excel)

Any materials that can be used by students to collect data (playing cards, spinners, dice, etc.)

Slide N’ Measure Compass (can be used as a straightedge/ruler)


	
	DIFFERENTIATION



	Reflection
	TEACHER REFLECTION/LESSON EVALUATION



	
	Additional Information

NEXT STEPS
Teachers could cover more advanced graph types that have not previously been covered.  They could also do more on comparisons of graphs and why companies/publishers choose to use certain types of graphs over others.
PURPOSEFUL/TRANSPARENT
This lesson begins by explaining to students what is expected from them along with an example for them to get a better idea as to what is expected from them.  Then students will design, organize, analyze, and present their own statistical projects.
CONTEXTUAL
As students will be creating their own statistical projects, the contextual possibilities are endless.
BUILDING EXPERTISE
Students will build on the understanding of statistical concepts to design and carry out statistical projects of their own creation.



NOTE: The content in the Additional Information box exceeds what is required for the OBR Approved Lesson Plan Template. This information was provided during the initial development of the lesson, prior to the creation of the OBR Approved Lesson Plan Template. Feel free to remove from or add to the Additional Information box to suit your lesson planning needs.
	Stats Project Task

For this task you will need to collect and analyze at least two sets of data; one quantitative and one qualitative.  Each data set must include at least 10 data points.  Your project must include but is not limited to:

a) a table organizing all of your data;

b) the descriptive statistics (mean, mode, minimum, Q1, median, Q3, maximum, standard deviation, range, and interquartile range) of your quantitative data;

c) two calculated probabilities;

d) and at least two types of graphs.  

You may use internet searches or use a survey to collect your data.  A possible project would involve surveying 10 people to determine their favorite type of food and how many times a month they have it.   



	Stats Project Task

For this task you will need to collect and analyze at least two sets of data; one quantitative and one qualitative.  Each data set must include at least 10 data points.  Your project must include but is not limited to:

e) a table organizing all of your data;

f) the descriptive statistics (mean, mode, minimum, Q1, median, Q3, maximum, standard deviation, range, and interquartile range) of your quantitative data;

g) two calculated probabilities;

h) and at least two types of graphs.  

You may use internet searches or use a survey to collect your data.  A possible project would involve surveying 10 people to determine their favorite type of food and how many times a month they have it.   




Stats Project Example

Fish Caught During Fishing Trip

	Fish Caught
	Weight
	Day
	Fish Caught
	Weight
	Day
	Fish Caught
	Weight
	Day

	Large Mouth Bass
	2
	Monday
	Bluegill
	0.5
	Tuesday
	Crappie
	0.2
	Thursday

	Bluegill
	0.25
	Monday
	Bluegill
	0.2
	Tuesday
	Small Mouth Bass
	5
	Thursday

	Bluegill
	0.5
	Monday
	Pike
	8
	Wednesday
	Large Mouth Bass
	5
	Thursday

	Small Mouth Bass
	1.5
	Monday
	Walleye
	12
	Wednesday
	Walleye
	18
	Friday

	Walleye
	13
	Monday
	Crappie
	0.25
	Wednesday
	Walleye
	8
	Friday

	Bluegill
	0.25
	Monday
	Bluegill
	0.5
	Wednesday
	Walleye
	4
	Friday

	Large Mouth Bass
	3
	Monday
	Large Mouth Bass
	1
	Wednesday
	Small Mouth Bass
	1
	Friday

	Small Mouth Bass
	3.2
	Monday
	Large Mouth Bass
	6
	Wednesday
	Bluegill
	0.25
	Friday

	Pike
	10
	Tuesday
	Large Mouth Bass
	4.5
	Thursday
	Small Mouth Bass
	4
	Friday

	Bluegill
	0.5
	Tuesday
	Pike
	12
	Thursday
	Pike
	13
	Friday

	Bluegill
	0.4
	Tuesday
	Pike
	7
	Thursday
	Walleye
	5
	Friday

	Walleye
	7
	Tuesday
	Crappie
	0.7
	Thursday
	Walleye
	8
	Friday

	Small Mouth Bass
	4
	Tuesday
	Small Mouth Bass
	4
	Thursday
	Crappie
	0.2
	Friday

	Bluegill
	0.3
	Tuesday
	Large Mouth Bass
	2.5
	Thursday
	Walleye
	4
	Friday

	Bluegill
	0.2
	Tuesday
	Crappie
	0.8
	Thursday
	Bluegill
	0.8
	Friday

	Crappie
	0.8
	Tuesday
	Small Mouth Bass
	1.5
	Thursday
	Small Mouth Bass
	2
	Friday

	Crappie
	0.4
	Tuesday
	Small Mouth Bass
	4
	Thursday
	Crappie
	0.5
	Friday

	Crappie
	0.3
	Tuesday
	Pike
	10
	Thursday
	
	
	


	Types of Fish Caught

Fish Caught

Number
Caught

Average 
Weight

Pike

6

10

Walleye

9

8.78

Large Mouth Bass

7

3.43

Small Mouth Bass

10

3.02

Crappie

9

0.46

Bluegill

12

0.39


	Number of Fish Caught by Weight

Weight

Number
Caught

0 to .9

21

1 to 1.9

4

2 to 2.9

3

3 to 3.9

2

4 to 4.9

7

5 to 5.9

3

6 to 6.9

1

7 to 7.9

2

8 to 8.9

3

9 to 9.9

0

10+

7


	Number of Fish Caught per Day

Day

Number caught

Monday

8

Tuesday

12

Wednesday

6

Thursday

13

Friday

14


	Descriptive Statistics of Weight

Statistic

Weight

Mean

3.81132

Mode

4

Minimum

.2

Q1

.5

Median

2

Q3

5.5

Maximum

18

Standard Deviation

4.2157

Range

17.8

IQR

5
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Probability of Catching Which Type of Fish

	Fish
	Experimental 
Probability

	Bluegill
	.2264

	Crappie
	.1698

	Large Mouth Bass
	.1321

	Pike
	.1132

	Small Mouth Bass
	.1887

	Walleye
	.1698


Given the experimental probabilities, the probability of catching 5 fish and none of them being blue gill is [image: image6.png](1 —.2264) % = (.7736)’



 and the probability of all the fish being a bass, walleye, or pike is
[image: image8.png](.1321 +.1132 +.1887 +.1698) 5 = (.6038) 5 = .0803
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Ohio Aspire Professional Development Network — Adapted from iCAN Lesson: Stats Project Lesson Plan
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