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Dissect the Logic: 11th Grade Scientific Method Advanced Lab Quiz

Evaluate experimental design integrity through complex variables, peer review scrutiny, and statistical signif-
icance in high-level biological and physical research.

1. An environmental scientist finds a strong correlation (r = 0.89) between mercury levels in local fish
and the proximity of industrial runoff. Why is it scientifically improper to conclude that the runoff
*caused* the mercury elevation based solely on this data?

A. The correlation coefficient is not high enough to suggest a relationship.

B. Observational data cannot account for confounding variables like naturally occurring mineral
deposits.

C. The scientific method requires a hypothesis to be proven, not supported.
D. Fish are mobile organisms and cannot be used as reliable bio-indicators.

2.1In a double-blind clinical trial evaluating a new pharmaceutical, the investigators are aware of which
participants receive the placebo to ensure data accuracy during the analysis phase.

A. True

B. False

3. After performing an experiment, a researcher calculates a p-value of 0.02. This indicates that there
is a 2% probability that the observed results occurred dueto

A. Systematic error

B. Alternative hypotheses

C. Random chance

D. Measurement bias

4. A physicist is testing the effect of different gas noble types on the velocity of sound. Identify the
most critical 'Negative Control’ for this experimental design.

A. Measuring sound velocity in a vacuum to establish a baseline of zero.

B. Increasing the temperature of the noble gases to observe thermal effects.

C. Measuring sound velocity in atmospheric air as a standard reference.

D. Using a more sensitive microphone to reduce the margin of error.

5. When a theory is repeatedly supported by objective evidence and can predict future phenomena, it
may be integrated into a scientific_____, which describes a pattern in nature but does not explain 'why'
it happens.

A. Paradigm

B. Law
C. Hypothesis
D. Postulate
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6. The primary goal of the peer-review process in scientific literature is to ensure that the findings
presented are 100% true and cannot be falsified by future technology.

A. True

B. False

7. In an experiment testing the efficacy of a new catalyst in a chemical reaction, the '‘Dependent
Variable' would be which of the following?

A. The type of catalyst used in the reaction.

B. The ambient temperature and pressure of the lab.

C. The rate of product formation over time.

D. The initial concentration of the reactants.

8. Aresearcher publishes a study, but other labs are unable to achieve the same results using the same
methodology. This indicates a failurein _____, a cornerstone of scientific validity.

A. Replicability

B. Extrapolation

C. Deduction

D. Qualitative Analysis

9. A'Null Hypothesis' (H0) typically posits that there is no significant difference or relationship between
variables in an experiment.

A. True

B. False

10. Which of the following best describes the 'Inductive’ approach to scientific reasoning?
A. Starting with a general law and predicting specific results.
B. Developing a broad generalization from specific, repeated observations.
C. Testing a hypothesis using a strictly mathematical computational model.
D. Discarding all empirical data in favor of theoretical philosophy.
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