Honors Chemistry — Unit 1: Foundations of Chemistry & the Nature of Science
ASPIRE TO DO   |   Area 1 · The Scientific Process & What Constitutes Science
Option A: Investigation Design Critique: Peer Review
Stretches Level 3.0 targets: SC.912.N.1.1 T1, T2 · SC.912.N.1.2 T1, T2 · SC.912.N.1.6 T1
You are the peer reviewer. A classmate submitted the design below and has asked you to find its weaknesses before they run it. Be ruthless, but constructive.
The Peer's Design
"I'm testing whether salt water makes iron nails rust faster than regular water. I put one nail in tap water and one in saltwater and checked them after a week. The saltwater nail looked rustier, so saltwater definitely causes faster rusting. I'll publish my conclusion."
Part 1 — Strengths & Weaknesses
1.  List one genuine strength of the design (something done right).
2.  List at least five specific weaknesses. For each, explain the problem AND the consequence of leaving it unfixed.
Part 2 — Bias & Error Audit
1.  Identify at least two possible sources of bias or error in the design.
2.  Explain how each source could change the results, and state one technique that reduces each source of error.
Part 3 — Rewrite One Component
Rewrite ONE flawed part of the design into an improved version. Your rewrite must state: the independent variable (with specific levels), the dependent variable (with the exact measurement method and tool), at least three controlled variables, and the number of trials.
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Option B: Methods Audit: Does It Follow Science?
Stretches Level 3.0 targets: SC.912.N.1.1 T1, T2 · SC.912.N.1.2 T1, T2 · SC.912.N.1.6 T1
Pick a real (or realistic) claim or "experiment" and audit it: does it follow the characteristics and methods of science? Justify your determination in detail.
Choose Your Target
•  A viral video claiming a household product "removes 99.9% of germs" with no controls shown.
•  A headline: "Study finds students who drink more coffee score higher on exams."
•  A wellness influencer selling a "detox tea" with only customer testimonials.
•  A social-media post: "I tried the Elephant Toothpaste trick and my foam was small; the chemistry is fake."
Part 1 — Audit the Claim
1.  State the claim clearly.
2.  Identify what evidence is presented (or absent).
3.  Decide whether the claim is testable, and how you would test it.
Part 2 — Audit the Method
1.  List which characteristics of science the claim's investigation satisfies (empirical, testable, logical reasoning, replicable) and which it fails.
2.  Identify any red flags: no controls, small sample, no replication, correlation treated as causation, authority/celebrity endorsements in place of data.
Part 3 — Verdict & Prescription
Write a final verdict paragraph: is this a scientific claim, a partial one, or a non-scientific one? Then prescribe the experiment or evidence that would make it scientific.
Tips: A strong answer explicitly connects the audit to the four characteristics of science, names the missing controls, explains what a control group would look like, AND estimates an appropriate sample size for a controlled experiment (e.g., n ≥ 30 per group; explain why that number reduces random error). 
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Option C: Design and Run Your Own Mini-Investigation
Stretches Level 3.0 targets: SC.912.N.1.1 T1, T2 · SC.912.N.1.2 T1, T2 · SC.912.N.1.6 T1
From self-generated question to evidence-based conclusion: you will design, run, and critique an original investigation. Choose ONE phenomenon below (or propose your own with teacher approval). Follow ALL lab safety rules when performing the experiment. 
Approved Phenomena (choose one)
•  Does temperature affect how fast an effervescent (Alka-Seltzer-type) tablet dissolves in water?
•  Does the concentration of dish soap change the height of the foam in Elephant Toothpaste?
•  Does surface area (whole vs. crushed) change how fast an antacid tablet reacts with vinegar?
•  Does water temperature affect how quickly a sugar cube dissolves?
•  Your own testable question (teacher approval required).
Deliverable 1 — Proposal (before you run it)
1.  State your testable question and identify IV, DV, and at least three controlled variables.
2.  Write your hypothesis in predict-the-change form with a particle-level justification.
3.  List materials and write a numbered procedure; note one safety consideration.
Deliverable 2 — Data Collection
1.  Build a data table with units and run at least three trials per condition; record all raw data.
2.  Compute averages and, if appropriate, construct a graph (scatter plot, trendline).
Deliverable 3 — Conclusion & Self-Critique
1.  State whether the data supports or does not support your hypothesis.
2.  Report your results to others: claim, evidence (specific numbers), and reasoning (mechanism).
3.  Critique your own investigation: identify at least two limitations or sources of error and explain how a future investigation could improve on them.
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Option D: Science vs. Art: What Makes Science Distinct?
Stretches Level 3.0 targets: SC.912.N.1.1 T1, T2 · SC.912.N.1.2 T1, T2 · SC.912.N.1.6 T1
History and art answer questions too, so what makes science distinct? Compare the methods of science to the methods of a non-scientific field and identify precisely which characteristics separate them.
Part 1 — Compare
1.  Choose a non-scientific field: history, art, music, or literature. Describe how that field produces and evaluates knowledge (how does a historian or artist know something is "true" or "good"?).
2.  Describe how science produces and evaluates knowledge.
Part 2 — Pinpoint the Differences
1.  For each characteristic of science below, explain whether the field you chose also has it — and if not, why not: EMPIRICAL, TESTABLE, REPLICABLE, LOGICAL REASONING.
2.  Identify at least two characteristics of science that your chosen field does NOT reliably have.
Part 3 — The Shared Ground
Acknowledge one way in which the two fields overlap, and explain why that overlap does NOT make the field a science.


