Lesson Plan: 7.SP.A.1 Sampling
(This lesson should be adapted, including instructional time, to meet the needs of your students.)

	Background Information

	Content/Grade Level

	Statistics and Probability/Grade 7

	Unit/Cluster

	Use random sampling to draw inferences about a population

	Essential Questions/Enduring Understandings Addressed in the Lesson


	How would you decide if a sample is a valid representation of a population?

Modeling data can help us understand patterns.

	Standards Addressed in This Lesson



	7.SP.A.1 Understand that statistics can be used to gain information about a population by examining a 
sample of the population; generalizations about a population form a sample are valid only if the 
sample is representative of that population.  Understand that random sampling tends to produce 
representative samples and support valid inferences.  

It is critical that the Standards for Mathematical Practices are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practices make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Sampling from a population

	Relevance/Connections


	7.RP.A.2:  Recognize and represent proportional relationships between quantities.
7.RP.B.3   Use proportional relationships to solve multi-step ratio and percent problems.

	Student Outcomes



	Students will be able to describe and identify population, sample of a population, random sampling, validity, reliability and invalid.  

	Prior Knowledge Needed to Support This Learning



	6.SP.B.5 Summarize numerical data sets in relation to their context, such as by: 
                a. Reporting the number of observations. 
                b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement. 

	Method for determining student readiness for the lesson



	Students will conduct an informal survey of 10 students in the classroom and display this information in a chart, graph, picture or words.  



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	The following students have to do five extra homework problems tonight.  
· All boys
· The last 10 students to enter the room
· Anyone wearing blue clothing
Is this fair why or why not?

	

	Motivation



	I have five lollipops/homework passes (fill in your own reward) to give away.  What would be the fairest way to decide who receives them?
	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	UDL Components:

Principle I: Representation is present in the activity.  Students will use vocabulary that will promote connections to the learners experience and prior knowledge. (Vocabulary:  population, sample of the population, simulated sample, random sample/sampling, invalid, valid/validity, reliable, reliability, inference)

Principle II:  Expression is present in the activity.  Students use a table of questions as a checklist to guide them through their analysis of various scenarios.   

Principle III:  Engagement is present in the activity.  The group activity allows for students to actively participate while exploring the scenarios.  

Directions:  
· Display Attachment #1:  SGA Election Prediction
· Ask the students if they have enough information to determine if the prediction is valid.  
· If they believe it is valid, have them explain why.
If not, have the students brainstorm with a shoulder partner what other information they will need to make a decision.  
·  (
Sample
Population
Who was surveyed? 
 
How many students are in the school?
How were they selected for the survey?
Who will vote in the election?
When was the survey taken?
)Create a table (on the board or interactive board) to collect student responses to identify if they are asking about the sample or population. Example… 








· Based on the information from the table, have students create a definition of sample of a population and population.  After the students create the definition, share the following definition with the class:

Population:  a whole set of individuals, items, or data from which information, or statistical sample, is drawn.  

Sample of a population:  Part or section of a whole set of individuals, items, or data about which information is wanted.  

· Working with a partner or small groups, use Attachment #2: Possible Sampling Scenario
Have partners or groups look at each scenario and identify which sample(s) could support the prediction that Alexis will win and which scenarios may not be valid.
Students should record their thoughts about the scenarios.  Remind student to think about the population for the election and how/where the sample comes from.  Students should reference the table of questions created when examining the scenarios.     
Have a class discussion on the validity of each scenario.  See Attachment #3 for sample discussion points.  
 
Valid/validity: Validity refers to the extent to which a concept, conclusion or measurement is well-founded and corresponds accurately to the real world. Validity of a measurement tool, for example a quiz or chapter test, is the degree to which the tool measures what it claims to measure.








	Students will make sense of problems and persevere in solving them by making conjectures about the conclusions made by the newspaper.
(SMP#1)

Students will construct viable arguments and critique the reasoning of others by examining a claim made by a newspaper and identify information needed to determine if the conclusion is valid.
(SMP#3)



	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	UDL Components:

Principle I: Representation is present in the activity.  Students will use vocabulary that will promote connections to the learners experience and prior knowledge. (Vocabulary:  population, sample of the population, random sample/sampling, invalid, valid/validity, reliability)

Principle II:  Expression is present in the activity.  Students will have an option for physical action by participating in a gallery walk.  

Principle III:  Engagement is present in the activity.  The gallery walk allows for active participation, personal response, evaluation and reflection.

Directions:
· Cut out and post the scenarios from Attachment #4 around the classroom.  Separate your class into groups of 3 to 4 students.  Assign each group a scenario to analyze and record their response on the paper.  After a few minutes, have the groups rotate to a new scenario.  Students should read the responses from the previous groups and add any addition thoughts they have.  When students have reached their final scenario, have them summarize the responses about the validity of that scenario.     

	Make sense of problems and persevere in solving them. Students need to read and understand other groups approached to the situations.
(SMP#1)

Construct viable arguments and critique the reasoning of others.  The students are confirming the meaning of a representative sample by examining different situations.  Through the gallery walk they will validate or question the arguments of other student groups.
(SMP#3)

	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	UDL Components:

Principle I: Representation is present in the activity.  Students will have the opportunity to review and practice. 

Principle II:  Expression is present in the activity.  Students will decide if given scenarios are valid or invalid.  

Principle III:  Engagement is present in the activity.  Recruit interest by having students create their own scenarios.   

Directions:
· Students will apply their knowledge of selecting samples that are representative of a population with the task “Central Middle School” (Attachment #5).  
 
	Students are identifying the meaning of the situation and looking for ways to determine strategies that would result in a representative sample of the population.
(SMP#1)


	Closure
	Exit ticket:

How would you decide if a sample is a valid representation of a problem?

The sponsors of the school dance are making a playlist of songs.  They decide to conduct a survey to decide the top ten songs students want to be played.

They survey parents at the PTSA meeting and choose the top ten songs from the survey results.  Would this provide a representative sample of the population?  Justify why or why not.  If not, how could you redesign the survey so that it would be more likely to provide a representative sample?

	



	Supporting Information

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	· Students with Disabilities/Struggling Learners/ELL:
Vocabulary should be reviewed/posted for ELL and students with disabilities/struggling learners.  Students could also be partnered with another student to assist with vocabulary understanding.


· Gifted and Talented students could create their own scenario “cards.”

	Materials
	Chart paper
Markers


	Technology

	Document Camera 


	Resources

	NCTM, Navigation Series, Navigating through Data Analysis in Grades 6-8, 2003.
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 (
Attachment #1
)SGA Election Prediction
Breaking News:  The school newspaper surveyed 25 people and used the results to predict that Alexis would win the SGA Presidential Election by a landslide.  The survey results are displayed in the table below.

	Who will you be voting for?

	Candidate
	Number of votes

	Alexis
	20

	Dan
	5



Is this a valid prediction?  



	Scenario 1:
Twenty-five student ID numbers were selected randomly from the entire student body.  









	Scenario 2:
A sixth grade science class containing 25 students was selected to vote.  

**Note – Alexis is a sixth grader and Dan is seventh grader**







	Scenario 3:
Twenty-five members of the school staff were surveyed during a faculty meeting.  








	Scenario 4:
Students were invited to participate in an online survey.  Twenty-five students responded.    










 (
Attachment #2 (Recording Sheet)
)

Possible Sampling Scenario



 (
Attachment #3
)
Possible Sampling Scenario
	Twenty-five student ID numbers were selected randomly from the entire student body.  


· The entire student body had an equal chance to be selected for the survey.
· This generalization could be valid because the sample is representative of the population.     





	A sixth grade science class containing 25 students was selected to vote.  

**Note – Alexis is a sixth grader and Dan is seventh grader**

· Seventh and eighth graders did not have an opportunity to be selected for the survey.   This sample would not be representative of the population, so the generalization that Alexis would win would not be valid.    
· Would sixth graders more than likely vote for another sixth grader?
· The students selected for the survey were members of the voting population.  

 

	Twenty-five members of the school staff were surveyed during a faculty meeting.  

· The school staff members do not participate in the elections.  They are not part of the voting population.  
· This sample would not be representative of the population, so the generalization that Alexis would win would not be valid.    







	Students were invited to participate in an online survey.  Twenty-five responses were collected.    

· Students may have participated in the survey multiple times.
· Students without internet access would be excluded from participating in the survey.    
· This sample may not be representative of the population, so the generalization that Alexis would win might not be valid.    



 (
Attachment #4 (Gallery Walk)
)
	
1) Would this sample be representative of the population?
Why or why not?

To obtain a sample of households, a consumer reporter dials numbers taken at random from a telephone directory.







	
2) Would this sample be representative of the population?
Why or why not?

A car manufacturer wishes to survey a sample of drivers, so he randomly selects the names of car owners from a list of vehicle registrations.







	
3) Would this sample be representative of the population?
Why or why not?

A college professor wants to know what percentage of young adults, ages 18 to 22, consider education a top priority. He obtains a list of all students on campus from the registrar and randomly selects names from the list.

	 (
Attachment #4 (Gallery Walk)
)
4) Would this sample be representative of the population? Why or why not?

 A radio station wishes to examine the proportion of its listeners who voted in the last presidential election. They conduct a poll by asking listeners to call the station.






	5) Would this sample be representative of the population? Why or why not?

A television station will conduct a survey to determine the most popular television show in its viewing area.  Survey 50 randomly selected people who enter the television station. 





	6) Would this sample be representative of the population? Why or why not?

A television station will conduct a survey to determine the most popular television show in its viewing area.  Survey 50 randomly selected residents from the local telephone book.


	7)  (
Attachment #4 (Gallery Walk)
)Would this sample be representative of the population?
Why or why not?

Inés wants to conduct a survey to determine how many customers see the advertisement for her store.  She will survey customers who live near her store. 




	8) Would this sample be representative of the population?  Why or why not?
Inés wants to conduct a survey to determine how many customers see the advertisement for her store. She will survey customers who shop at her store on weekends. 



















 (
Attachment #4 (Gallery Walk Answers)
)

1) Not all phone numbers are listed in a telephone directory, so households with unlisted numbers will not be included in the sample. Also, households without phones will not be included. Some households have multiple phone lines, which increases the chances of being included in a sample.

2) Not all drivers own vehicles or have vehicles registered in their names.  These drivers (for instance, teenagers) would be excluded from the sample.

3) The professor is only selecting the young adults at his university. Young adults not attending school or attending other colleges are excluded from his survey.

4) Not all of the station’s listeners will be listening at the time of the poll.  These listeners won’t have the opportunity to be included in the sample.  Voluntary response samples often exclude listeners with moderate views or opinions.

5) Not all of the viewers will visit the television station.  Only viewers visiting the station will have the opportunity to participate in the survey.    

6) Not all viewers are listed in the phone book.  Viewers that do not have telephones or have an unlisted number would not have an opportunity to participate in the survey.  

7) Not all of Inés’ customers live near her store.  

8) Not all of Inés’ customers shop at her store on the weekend.  
























 (
Attachment #5 
)

The Student Government at Central Middle School wants to determine which activity students would most enjoy: a dance, an ice cream social, a carnival, or a movie night. The SGA has one week to survey students and gather the input it needs to make a decision. Because Central Middle has a student body of over 1,000, contacting each student is not reasonable, so members of the SGA agree to contact a sample of students.

Several students have ideas on how to gather this information. Consider each of the following suggestions.  Determine if each suggestion is valid and would likely produce a sample that is representative of the population.  Justify why or why not.


a) Sally suggests that the thirty Student Government members should vote on which activity is most favorable.





b) Anthony suggests that each member ask five friends which activity they prefer. Therefore, 150 students would be sampled.





c) Jae Hi suggests placing a comment box in the cafeteria, so that any student can participate in the sample.





d) Antoine thinks that the SGA should select several teachers at random and survey students in their homeroom.





e) Melanie knows that the computer in the main office can select students at random who can be included in the sample.

Create a new scenario and give one example of a sample that would not be representative of the population.  
 (
Attachment #5 (Answers)
)

a. The opinions of the Student Government members do not necessarily reflect the opinions of the entire student body, so the sample would most likely under-represent many groups of students in the school. Although the members could make a decision quickly by casting their own votes, this technique may not fairly reflect the views of all students.

b. Selecting 150 students will certainly generate a large enough sample, but again, the sampling design may systematically favor the views of certain groups of students. This technique may not fairly reflect the views of all students.

c. To include in a sample only those that volunteer, the student government may get only the opinions of those who feel very strongly about certain activities. This technique may not fairly reflect the views of all students, although it is a very convenient method for collecting data. 

d. Antoine’s idea to select teachers at random is a good one. However, not all groups of students will have the same opportunity to be included in the sample. For example, it’s possible that all of the school’s gym teachers are selected, therefore only students taking gym will get to vote. This technique may not fairly reflect the views of all students.

e. Selecting students randomly is the best technique because it gives each student an equal chance of being selected. However, random samples are often very difficult to obtain without the use of a computer or other random device.

Create a new scenario and give one example of a sample that would not be representative of the population.  Answers will vary.
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