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Culminating Statistics Project

Step 1: Defining and Posing the Problem

A good research question explores a relationship between two variables.

For example:
· What is the relationship between car insurance premiums and a driver’s age?
· What is the relationship between education and income level?
· What is the relationship between a player’s height and their salary in the NBA?
· What is the relationship between winning competitions in Big Brother and winning the overall game?

1. Consider your interests and search for current issues or controversies in newspapers, magazines or on the Internet.

2. Consider constructing a graphic organizer showing your areas of interest, related issues, and possible research questions.  You could use a concept map, a mind map, a graffiti sheet, or a chart.

3. Add your hypothesis to your graphic organizer for each research question in your list.  Write your hypothesis as a prediction statement.  The chart shows some examples.  The dependent variable is underlined.  The independent variable is italic.  Identify the dependent and independent variable for each of your research questions.
	Possible Research Question
	Hypothesis Written as a Prediction Statement

	What is the relationship between homework completion and grades in math?
	Completing more homework questions will raise your math mark.

	What is the relationship between the amount of exercise a person gets and their resting heart rate?
	Regular cardiovascular exercise leads to a lower resting heart rate.

	What is the relationship between time spent playing video games and fitness level?
	As time spent playing video games increases, fitness level decreases.



	4. 
	(a)
	Choose a question that you wish to use as your project question.

	
	(b)
	What type of data would help you investigate your question?

	
	(c)
	Who is the population and sample for your research question?



Once you have chosen a research question and determined your hypothesis, you will need to collect some data to support your hypothesis.  In some cases, data on your variables may already exist.  If you cannot find existing data, you can alter your research question to match available data.




Hypothesis:
· a prediction about the relationship between variables or about the outcome of a research question
· used to guide an investigation or experiment



Step 2: Finding and Collecting Secondary Data

1. Search the internet for websites related to your question of interest.
2. Search the Statistics Canada website to determine whether data on your variables have already been collected.
3. Search newspapers, magazines, journals, or other literature for more background information or data.  If you cannot find data, or if the amount of data is overwhelming, consider revising your research question.
4. Keep track of the websites you use and cite your online references properly.


APA Style

Format for referencing an article from a website:
Organization or Author’s Last Name, Author’s First Initial. (Year, Month Day Published). Website Title. Retrieved Month Day, Year, from URL.

Example:
Canadian Automobile Association. (2014). CAA Bike Safety. Retrieved February 21, 2014 from URL.

Format for referencing a data set from a website:
Organization or Author’s Last Name, Author’s First Initial. (Year). Table Name [Data File]. Retrieved Month Day, Year, from URL.

Example:
Statistics Canada. (2014). Labour Force Survey January 2014 [Data File]. Retrieved from URL.


	5.
	(a)
	Are the data you found valid and related to your research question?

	
	(b)
	What is the source of the data?  Is this a reliable source for data?  How do you know?

	
	(c)
	How were the data collected?

	
	(d)
	What was the sample for this data set?  Will it allow you to make predictions about the larger population?

	
	(e)
	Is there any evidence of bias in the data collection method?

	
	(f)
	Can the data be organized to facilitate retrieval and analysis?

	
	(g)
	How much and what kind of data do you need for your project?

	
	(h)
	Do you need to revise your research question?



Step 3: Assessing Your Project So Far

	Defining the Problem
	Yes
	No

	The chosen topic is relevant and appropriate.
	
	

	The hypothesis is clearly stated and justified.
	
	

	The dependent and independent variables are clearly defined.
	
	

	The population of interest is clearly identified.
	
	

	Background information is used to introduce the research question.
	
	



	Secondary Data Collection
	Yes
	No

	The source of data (URL) is provided.
	
	

	The sampling technique is describes and justified.
	
	

	Sources of sampling bias are identified.
	
	

	Sufficient data are collected.
	
	

	The raw data are effectively represented.
	
	


Step 4: One Variable Analysis

1. Complete a four part analysis and summary on both your independent and dependent variable.
· Part 1: Identify the variable you are summarizing and give any pertinent information.
· Part 2: Make a histogram and a box-and-whisker plot (using grouped data).
· Part 3: Based on the distribution of the data, choose appropriate numerical summaries.
· Part 4: Summarize and interpret your findings.
2. Test for outliers using a modified box and whisker plot or the 1.5 IQR test.  If your data contain outliers, describe their impact on the mean, median, interquartile range, and standard deviation.

Step 5: Two Variable Analysis

1. Complete a four part analysis and summary for your data set.
· Part 1: Identify the variables for analysis.
· Part 2: Generate a scatterplot and state the correlation if any exists.
· Part 3: Complete a regression analysis, state any outliers and repeat if outlier(s) exist.
· Part 4: Summarize your results, identify causal relationship and make a prediction (if appropriate).

Step 6: Assessing Your Data Analysis

	Data Analysis – One Variable
	Yes
	No

	The independent and dependent variable are clearly identified.
	
	

	A histogram and box and whisker plot are completed for both the independent and dependent variable.
	
	

	Numerical summaries are calculated and interpreted clearly for both the independent and dependent variable.
	
	

	Summaries are completed for both the independent and dependent variable.
	
	

	The impact of any outliers on the results is thoroughly analysed.
	
	



	Data Analysis – Two Variable
	Yes
	No

	The independent and dependent variable are clearly identified.
	
	

	Scatterplot is complete and labeled correctly.
	
	

	The correlation is calculated and interpreted clearly.
	
	

	Regression analysis is completed.
	
	

	The impact of any outliers on the results is thoroughly analysed.
	
	

	Summary is completed, a causal relationship is identified, and a prediction and its reliability are completed.
	
	





Step 7: Assessing the Validity of Your Process and Results

Now that you have completed your statistical analysis, it is time to assess your research method and the validity of your results and sources.

1. Examine each of your statistical calculations.  Do your results and conclusions support or refute your hypothesis?
2. How strong is the evidence?
3. Are there limitations to the evidence? Discuss bias, cause and effect, hidden variables, and how well your sample represents the population.
4. What questions arose that might require further investigation?
5. What might you do differently if you were to complete a similar project in the future?

Step 8: Assessing Your Results

Use this checklist to ensure your statistics project is on track.

	Evaluating Your Results
	Yes
	No

	Sources of bias (beyond sampling bias) are examined and discussed.
	
	

	Conclusions are reported and justified.
	
	

	Reflections on the methodology and improvements for future studies are thorough and insightful.
	
	

	References are appropriately sourced.
	
	



A well written report is organized, logical, and includes the necessary information with appropriate headings.  Pull together all the pieces to tell the story of your data in the form of a report.




Useful Websites:

Statistics Canada: http://www.statcan.gc.ca/
Transport Canada: https://www.tc.gc.ca
World Health Organization: http://www.who.int/


