	Algebra II/Unit 4/Lesson Seed	[DATA COLLECTION METHODS PROJECT]



MSDE Mathematics Lesson Seed 
	Domain  
· Making Inferences and Justifying Conclusions S-IC

Cluster Statement 
· Make inferences and justify conclusions from sample surveys, experiments, and observational studies.


Standard
· S.IC.3     Recognize the purposes of and differences among sample surveys, experiments, 
               and observational studies; explain how randomization relates to each.(additional) 



	Purpose/Big Idea
Students will work with partners to develop a research question that could be answered using a sample survey, experiment or observational study. Students will justify and defend their data collection method as the most appropriate. Students will create a step-by-step procedure for their data collection method.



	Materials:
· Vary 


	Description of how to use the activity: 
Before Lesson:
· Teach students the difference between sample surveys, observational studies, and experiments.
· Teach students the main components of each data collection method.
· Teach students how randomization relates to each data collection method.
Anticipatory Activity:
· Give students examples of various research questions that could be answered using data collection. These examples can come from research magazines, newspapers, online surveys, etc. Give at least one example for each type. (examples listed on attached paper)
· Discuss as a class which data collection method would be most appropriate to answer the research questions.
· Discuss as a class how randomization would take place for each type.
· Brainstorm as a class what materials, resources, and steps would need to take place to collect the data. 
Data Collection Project
· Students work with partners to come up with their own unique research question that can be answered by either doing a sample survey, observational study or an experiment.
· Students outline how they would implement their data collection method to answer the research question. Their outline should include:
· Type of data collection method and why it is appropriate.
· Specific instructions on how randomization will occur.
· A list of materials and resources that will be needed to do the data collection.
· A step-by-step procedure for how to collect the data.
· A clear description of what response variable they are measuring.
· A description of how they would summarize the results. 
Three samples of a data collection write-up are attached
Note: students will not be actually doing this data collection procedure so they are not limited in resources or time (unless you would like to add on such parameters). They should choose a topic of interest to them. 



	Guiding Questions:
Imbedded throughout


	Extensions:
· You may require students to come up with a research question and outline for all three data collection methods.
· You may have students present their project as a mock proposal to receive money or resources from the government, business or interest group. 
· You may consider this project an on-going exercise, where students submit their outlines as proposals and the teacher reviews and makes recommendations for areas that need to be revisited for completeness or clarity. By having students revisit this assignment they will learn the importance of writing in mathematics and perseverance in problem solving.





Research Question Examples  

· Who is going to win the next election? Sample Survey
· Do students learn better in online courses? Experiment
· Is there an association between eating processed foods and life expectancy? Observational Study
· Is Justin Bieber more or less popular than a year ago? Sample Survey
· Do a majority of Marylanders support gay marriage? Sample Survey
· Do running shoes versus other tennis shoes really help your performance? Experiment
· Is smoking related to heart disease? Observational Study
· Are cruises more fun than hotel vacations? Sample Survey
· Does eating chocolate help you do better on a test? Experiment
· Is binge drinking associated with depression? Observational Study



Data Collection Methods Examples 

Sample Survey Example
· Research Question: The first major decision many people make in life is the choice of what to do after graduating high school. Even if students know they want to go to college, the question of 2-year vs 4-year College is a big decision. What are the reasons that students might decide to go to a 4 year school instead of a 2 year school?
· Data Collection Method: Sample Survey is the most appropriate method. An observational study would require observation over time and an experiment requires treatments to be randomly assigned to subjects.
· Materials: 
· list of Maryland high school seniors with name, post-graduation plans, email address, and phone number
· a calculator with a random number generator.
· Randomization: Obtain a numbered list of all high school seniors in Maryland who are registered to go to a 4 year university. Using a random number generator to select 100 students. To do this I will assign every student a number. Then on a calculator,  generate 100 numbers (skipping repeats) in that range of numbers using the random number generator. 
· Procedure:
· Email each member of the sample in May (close to graduation). Include the following in the email:
“My name is ____________ and I am conducting a sample survey on what seniors are doing after high school. You have been selected to be in my sample. Please email me back your response to the following question:
· What was the most important influence in your decision to go to a 4 year university instead of a 2 year university?
· As the members of the sample email back, read the reasons for going to a 4 year university and put their response into categories of similar reasons (i.e. scholarships, parents, major etc….)
· For any member of the sample that does not email back follow – up with another email or a phone call until you get responses from all members of the sample.
· Response Variable: Their reason for going to a 4 year university over a 2 year. 
· Summarize the results: Tally up the number of people in each reason and determine the percentage of the sample in each category.









Observational Study Example
· [bookmark: _GoBack]Research Question: Does where you grew up as a child relate to your mental health as an adult? 
· Data Collection Method: Observational study is most appropriate because you would be collecting data over time. You cannot conduct an experiment because an experimenter cannot assign “where you grew up”. 
· Materials:
· Randomization: Randomization is not necessary when conducting an observational study.  
· Procedure:
· Identify 50 eighteen year old adults who grew up in various regions around the country including some rural, suburban and urban locations. Do not include people who moved around as a child.
· Get permission for all 50 adults to participate in this longitudinal study and to be evaluated by a psychologist every two years of their life.
· Hire a psychologist to evaluate their mental health status every two years starting at age 18. 
· Response Variable: Anecdotal data on the mental health of each person throughout the years. 
· Summarize the results: Compare and contrast the anecdotal data on mental health for each region.




Experiment Example
· Research Question: Does sound affect your performance on a video game?
· Data Collection Method: Experiment is the most appropriate data collection because it is ethically sound to assign people to play video games. The experiment is better over an observational study because the researcher may be able to prove a cause and effect relationship
· Materials: 30 willing volunteers, a simple video game (Pac-man), paper and pencil for recording data, a calculator for random assignment
· Randomization: For each person generate either a 1 or 2 on the random number generator function of the calculator. (i.e. on a Texas Instruments calculator go to Math  Prb  randInt( 1, 2) ). If the person gets a one they will play with sound. If the person gets a two they will play without sound. 
· Procedure:
· In a neutral, quiet location set up a waiting room and a playing room. 
· In the playing room set up a TV and the Pac-Man video game.
· Gather the volunteers to participate in the experiment on a particular day and time at the location indicated above.
· Complete the randomization procedure described above for each volunteer.
· One at a time have each volunteer come into the playing room. Explain the following directions.
· You will be playing a game called Pac-Man. 
· Your goal is to get as many points as possible with one Pan-Man life. 
· Once that one Pac-Man life expires your score will be recorded.
· To get points in Pac-Man you must “eat” the pellets on the screen and the fruit. 
· The larger pellets are worth more points and allow Pac-Man to eat the ghosts for a short amount of time (when the ghosts are gray). 
· Your Pac-Man will expire if you run into a ghost when they are colored.
· Set up the game to have sound or no sound on the TV. Keep the sound level the same for all sound people. 
· Record the results for each player on the paper, careful to separate into two lists: sound and no sound players. 
· Response Variable: The number of points collected by the volunteer for one Pac-Man life. 
· Summarize the results: For the sound group and no sound group, separately average the number of points collected. Compare the averages to see if they is a significant difference.
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