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Answer Key: Unravel the Mysteries of the Universe! Scientific Method
Quiz for 11th Grade

Step into the boots of a research scientist to analyze complex variables and peer-reviewed rigor in this
advanced inquiry lab challenge.

1. An oceanographer notices that bioluminescent dinoflagellates glow brighter in areas with high boat
traffic. When applying the scientific method at a college-prep level, which is the most appropriate
‘testable’ hypothesis for this observation?

Answer: B) If mechanical agitation increases, then the frequency of bioluminescent flashes will increase
proportionally.

A high-school level hypothesis must be specific, testable, and establish a clear relationship between an independent
variable (agitation) and a dependent variable (flash frequency).

2. In a study investigating the effect of pH levels on the catalytic rate of an enzyme, the 'pH level' would
be categorized as the variable.

Answer: C) Independent

The independent variable is the factor that the researcher deliberately manipulates to observe its effect on the
outcome.

3. A scientific theory is merely an educated guess and carries the same weight as a hypothesis during
the peer-review process.

Answer: B) False

In science, a 'theory' is a well-substantiated explanation backed by a vast body of evidence, whereas a hypothesis is
a specific, testable prediction.

4. Why is 'Peer Review' considered a critical final step in the communication phase of the scientific
method?

Answer: C) It provides a system of checks and balances to identify biases, errors, or flaws in logic.

Peer review is a quality-control mechanism that maintains the integrity of scientific literature by having experts
evaluate a study's methodology and conclusions.
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5. When a researcher uses specific observations to reach a general conclusion (e.g., observing 100 white
swans and concluding all swans are white), they are using reasoning.

Answer: B) Inductive

Inductive reasoning moves from specific instances to broader generalizations, which is common in the initial
'observation' phase of the scientific method.

6. Consider a case where a study finds a strong correlation between ice cream sales and shark attacks.
What error in 'Data Analysis' would lead a researcher to conclude that ice cream causes shark attacks?

Answer: A) Failure to account for a confounding variable, such as warm weather.

A fundamental rule of data analysis is that correlation does not equal causation; often, a third 'confounding' variable
influences both observed factors.

7. If an experiment yields data that refutes the original hypothesis, the experiment is considered a
failure and the results should be discarded.

Answer: B) False

Refuting a hypothesis is a valuable scientific outcome; it narrows down possibilities and leads to the refinement of
ideas and further questioning.

8. In a double-blind medical study, neither the participants nor the researchers know who is receiving
the treatment vs. the placebo. Which aspect of the scientific method is this designed to protect?

Answer: C) Objectivity by minimizing the influence of experimenter bias.

Blinding is a logistical safeguard within experimental design used to ensure that expectations do not subconsciously
influence the data collection or interpretation.

9. The principle of suggests that when two competing hypotheses explain a phenomenon
equally well, the simpler one is usually preferred.

Answer: B) Occam's Razor

Occam's Razor is a heuristic used during the hypothesis and conclusion stages to avoid over-complicating explana-
tions without necessity.

10. How does the 'Research’ phase of the scientific method specifically help in the refinement of a
'Question'?
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Answer: B) It provides context on what has already been discovered, preventing redundant work.

Effective research identifies the 'knowledge gap,' ensuring that the subsequent hypothesis and experiment address
an unanswered aspect of the phenomenon.
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