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Directions for Research Project Pages
Lesson 6, Hypothesis Testing
6a. Hypothesis Testing
1. Turn to Lesson 6a, Hypothesis Testing (RPP 7-10) in your Research Project Pages packet.  Working with your research team, complete the top sections with your research topic, overarching hypothesis, and the questions you want to analyze. Write a specific hypothesis for each question. 

2.
Define “exposed” and “not-exposed” for each question you will analyze, using the responses to that question.

Remember:

a. Exposed: The responses to the question that match the factor you think might increase the risk of someone becoming a regular smoker. For example, believing smoking is not harmful for your health (response b to Q19) OR having a least 1 parent who smoked (responses b, c to Q26).

b. Not-Exposed: The responses to the question that do not match having the factor. For example, believing smoking is harmful for your health (response a to Q19) OR not having a parent who smoked (response a to Q26). 
Also remember:

· “Don’t know/not sure” should not be used as an exposure or non-exposure because the study subjects were unsure if they were exposed or unexposed.
· Use all other responses to define either exposed or not-exposed. This will ensure that you have as large a study population as possible, which will lead to a small 95% confidence interval.
· Each question from the database should relate to your overarching question/hypothesis.  

3.
Select your study population (Everyone, Males, or Females).
4.  Go to: https://gsoutreach.gs.washington.edu/database2/. 
5.  On the menu bar on the left side of your screen, click “Step 1.3 Hypothesis Testing,” and select the question you wish to use in your OR calculation. 
6.
Use the information you already wrote in the Research Project Pages to define exposed and not-exposed. Beside each response, click either Exposed, Not-exposed, or Neither. Select the study population. Then click the “Get Odds Ratio” button. The analysis will come up below. 
7.
Keep track of the output by writing down the Odds Ratio, CI, and sample size in the Research Project Pages. Complete the three questions under “interpret the result” either by typing in your responses in the database or by writing them in the Hypothesis Testing pages. Here are some hints for each question:
a.
If your odds ratio is greater than one or less than one, there is an association. The association is significant if the 95% CI does not contain the value 1. The meaning of the OR is, “Regular smokers are (OR) x more likely than nonsmokers to have had the exposure (fill in the OR you calculated and the exposure you used for this question).

b.
Use the Criteria for Causality to decide whether this exposure is likely to cause someone to become a regular smoker.
c.
Relate the results of this query and your interpretation to your specific hypothesis for this question.

6b.
 Mapping Activity (Summarize Hypothesis Testing Results)

1.
Fill in the oval with your overarching hypothesis, and fill in each square with one of the four database questions and the response(s) you used for the exposure.

2.
Using one of the three lines shown in the key, draw the relationship between each question and becoming a regular smoker. 

6c. Drawing Conclusions

       You will now look at the results for each of your four questions on RPP-7-10 and on  
       the mapping activity to draw conclusions about your overarching hypothesis.

Lesson 7, Hypothesis Generation
7a.     Planning your Hypothesis Generation Research
1.
Complete RPP-13 as a team before going to the computers.

7b. 
Conducting Queries in Hypothesis Generation

1.
Work in pairs, and have each pair complete queries on half of the questions that your team wants to investigate. You can do additional questions if you have time.

2.
Access the database by going to

https://gsoutreach.gs.washington.edu/database2/.

3.
At the left side of the database, select Step 1.4 Hypothesis Generation.

4.
Select the first question you’re interested in querying. Based on the data shown in the table and the graph, decide how you are going to define exposed and not-exposed. Choose the study population, and then select “Get odds ratio.”

5.
Record your query and results in Table 1 on RPP-14. Fill in the question #, responses used for exposed and not-exposed, the OR, CI, etc. The Notes section is for any interesting observations and trends.

6.
Do another query with the same question, but change either the study population or how you define exposed and not-exposed. Record your data in Table 1.

7.
Conduct at least three more queries using the questions identified by your team (and other questions as well if you have time). For each query, use the data table and graph to help you define exposed and not-exposed so that you get the highest possible odds ratio. Record all of your searches in Table 1. After you fill up one table, get a clean copy from your teacher if you want to do additional searches.

7c.    Hypothesis Generation and Proposing a New Case Control Study

1. Meet with the rest of your team and complete RPP-15-17.

Cheat Sheet: Odds Ratio Output Definitions and Hints 

Cases: Regular Smokers

Controls: People who tried or experimented with smoking but never became regular smokers 

Exposed: The factor you think might have an influence on someone becoming a regular smoker. For example, believing smoking is not harmful for your health OR having a least 1 parent who smoked. 

Not Exposed: The factor you think might protect people from becoming regular smokers. For example, believing smoking is harmful for your health OR not having a parent who smoked. 

2 x 2 Table: Is the way people organize data in a case control study. It tell you how many smokers and how many nonsmokers fall into the exposed or not exposed categories. How you define exposed and not exposed depends on how you drag and drop the answers to this question. 

Sample Size:  The total number of people who responded to this question, both cases and controls. 

Odds Ratio: An odds ratio of 1 means there is no association of the exposure between regular smokers and nonsmokers. 

95% Confidence Interval: The confidence interval is a tool to help you decide if your result is meaningful to the entire population- people in general. If the confidence interval has the number 1.00 in it, this means that even if your Odds Ratio is bigger or smaller than 1.00, there is not an association between the exposure you identified and regular smokers. However if 1.00 is not inside your Confidence Interval, this means there is an association between the exposure and becoming a regular smoker. 

Risk Factor: An exposure (such as believing that smoking is not harmful to one’s health) associated with an increased risk of outcome (such as becoming a smoker). Such an exposure is a risk factor when there is an association (OR >1, 95% CI does not contain one) and the causality criteria is fulfilled. 

Protective Factor: An exposure (such as bicycle helmets) associated with a reduced risk of outcomes (head injuries). Such an exposure is protective when there is an association (OR <1, 95% CI does not contain one) and the causality criteria is fulfilled.

Criteria for Causality

	Criteria for causality

	Strength of association. A strong association between the exposure and outcome is demonstrated using statistical methods. (The larger the odds ratio, the stronger the association.)

	Dose-response relationship. An increased dose of the exposure is associated with a greater risk for having the outcome. (For example, having more than 2 passengers is associated with a greater likelihood of getting into a car accident than having only 1 passenger.) May not be applicable to the smoking behavior database study.

	Temporal sequence. The exposure must occur before the outcome. (Sometimes in case control studies, this can be difficult to verify.)

	Consistent with other studies. The result should be mostly consistent with what is already known in the field. (If it is not, there is always the possibility that you have discovered something new and unexpected, but there is also the possibility that your study design or assumptions were in some way flawed.)

	Biological plausibility. The result should make biological sense. (For example, it makes sense that having passengers in the car would cause one to get into a car accident.)

	Lack of confounder or significant bias. Can the association be explained by another factor? Is there a factor or bias that explains the association?  
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