
Correlation or Causation?
Investigating Real-World Relationships

Project Overview:

In this project, you'll become a data detective, investigating the relationship between two
variables in a real-world scenario. You'll analyze data, consider possible explanations for the
observed association, and draw informed conclusions about whether the relationship is truly
causal or simply correlational.

Project Goals:

● Distinguish between correlation and causation.
● Explore different types of associations between variables.
● Analyze data and draw inferences.
● Communicate findings clearly and effectively.

Project Steps:

1. Choose a Topic:

○ Select one of the real-world scenarios provided (see list below) or propose your
own topic.

○ Ensure your chosen topic involves two measurable variables with a potential
relationship.

2. Gather Data:

○ Collect data on your chosen variables. You can use existing data sets (from
reputable sources like government agencies, research institutions, or online
databases) or conduct your own small-scale survey or experiment.

○ Ensure your data set is large enough to draw meaningful conclusions (aim for at
least 30 data points).

3. Analyze the Data:

○ Create a scatter plot to visualize the relationship between the variables.
○ Calculate the correlation coefficient (r) to quantify the strength and direction of

the linear association.
○ Analyze the scatter plot and correlation coefficient to determine if there is a

strong, moderate, weak, or no correlation between the variables.



4. Explore Possible Explanations:

○ Consider the four possible explanations for the observed association:
■ Predictor causes response: Does variable A cause a change in variable

B?
■ Response causes predictor: Does variable B cause a change in

variable A?
■ Lurking variable: Is there a third, unmeasured variable that influences

both A and B?
■ Random occurrence: Is the observed association simply due to chance?

○ Provide evidence and reasoning to support or refute each possible explanation.
○ Use your knowledge of the topic and research to identify potential lurking

variables or alternative explanations.

5. Draw Conclusions:

○ Based on your analysis, draw a conclusion about the nature of the relationship
between the variables. Is it likely causal or correlational? Explain your reasoning.

○ Discuss the limitations of your analysis and any potential sources of bias or error.
○ Suggest further research or data collection that could strengthen your

conclusions.

6. Present Your Findings:

○ Create a presentation (e.g., slideshow, poster, report) to summarize your project.
○ Include your chosen topic, data set, analysis, explanations, and conclusions.
○ Use visual aids (graphs, charts, images) to effectively communicate your

findings.
○ Be prepared to answer questions about your project and defend your

conclusions.



Possible Topics:

● Health and Lifestyle:
○ Smoking and lung cancer
○ Exercise and weight loss
○ Sleep and academic performance
○ Social media use and depression
○ Vaccination and disease rates

● Social Sciences:
○ Income and education level
○ Crime rates and poverty
○ Video games and violence
○ Social media "likes" and self-esteem
○ Political affiliation and views on climate change

● Economics and Business:
○ Ice cream sales and drowning incidents
○ Advertising spending and product sales
○ Stock prices and news events
○ Employee training and job performance
○ Interest rates and inflation

● Everyday Observations:
○ Umbrella sales and rainy days
○ Coffee consumption and alertness
○ Number of firefighters at a fire and fire damage
○ Shoe size and reading ability
○ Wearing a lucky shirt and winning a game

Assessment:

Your project will be assessed on the following criteria:

● Data collection and analysis: Accuracy and completeness of data collection and
analysis.

● Exploration of explanations: Thorough consideration of all possible explanations for
the association.

● Critical thinking and reasoning: Logical reasoning and evidence-based conclusions.
● Communication and presentation: Clarity and effectiveness of presentation, including

visual aids.


