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Student Worksheet: Observations vs. Experiments: Two types of research design
Directions: Scientific research usually involves one of two types of studies: experimental or observational. In this lesson, you will learn about these two types of studies. Then you will examine examples of studies and practice identifying which type of study they are. Additionally, you will read two different Science News articles, Narwhals may use their iconic tusks to play and The sound of clapping, explained by physics, and determine which type of study each article represents and justify why. Lastly, as an optional activity, you will pick one study type and develop a research idea.


Observations vs. experiments
For each of the following scenarios, please identify which type of study (experimental or observational) is being described.

1. A researcher watches chimpanzees in their native habitat and notes different social behaviors.



2. A researcher randomly assigns participants to receive either a new drug or a placebo to see if the drug has a statistically significant effect on a particular condition.



3. Students are tracked over the course of their 12-year academic journey to see if childhood reading habits correlate with later school performance.



4. A student researcher interviews people coming into the school about what their favorite food is.



5. A researcher manipulates the noise level in a room to see how it affects participants’ performance on a state test.



6. A researcher feeds grain-free food to mice to see whether that influences the amount of the T3 hormone in the animals.



7. A researcher uses a laboratory scale setup mimicking a stream to study if the presence of microplastics would increase the amount of E. coli in local waterways.



Narwhals and Clapping: Two types of studies
Read the following Science News articles and answer the questions below.
· Narwhals may use their iconic tusks to play
· The sound of clapping, explained by physics

1. In the article “Narwhals may use their iconic tusks to play,” describe how the scientists made their observations.



2. What made the researchers think that the narwhals were playing?



3. Which type of study is the article describing? Justify and explain your choice.



4. In the article “The sound of clapping, explained by physics,” scientists use baby powder, a low-cost chemical that is readily available, along with high-speed video. Explain how these two tools, along with pressure monitors, allowed the scientists to understand the physics of clapping.



5. As the study progressed, the researchers investigated different clapping configurations.  What was the connection between the cavity size and the pitch of the sound produced?



6. Which type of study is the article describing? Justify and explain your choice.





Optional extension: Design time!
It’s now your turn to be the scientist. Figuring out what to investigate is sometimes the most difficult step in research. Think about the following questions. Keep a log or journal and write down at least 5 things related to the questions below that you feel you could investigate.

A. What are you curious about?
B. What topic would you like to know more about?
C. What is a problem the world is facing that you think can be solved?
 
If you’re struggling to come up with ideas, remember that Science News or Science News Explores articles provide a good review of current research. You can see what is being investigated in the world. Essentially, you need to decide what small piece of scientific research you could contribute to society.

After you have brainstormed, review your list. Pick one idea that you are most passionate about and use the following questions to help you decide if you can conduct this research in either an experimental or observational study.
 
1. Which topic would you like to know more about?



2. Why is this topic important to you? Research takes time. If you are not very interested in the topic, you will be less likely to follow through with the work and time commitments.



3. Break down your ideas into small, defined questions. Then determine which questions would be most interesting to investigate. Eliminate questions that cannot be answered by direct observation or experimentation. Then, pick one scientific question that you’d like to study.



4. Is your study an experimental study or an observational study? Explain.



5. Now it’s time to define your variables. If you’re doing an experimental study, what is your independent variable? Be specific. For either study, there must be a dependent variable (the results you will be measuring). What is your intended dependent variable? Be specific in your answer.



6. Write a hypothesis related to your study question. If your study is experimental, this hypothesis should state the relationship between the dependent and independent variable that can be tested. If your study is observational, your hypothesis should be specific enough to help you decide when, where and how you would collect data on your dependent variable and how much data you would need to collect.
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