Honors Chemistry — Unit 1: Foundations of Chemistry & the Nature of Science
MUST DO   |   Area 1 · The Scientific Process & What Constitutes Science
Option A: Investigation Architect: From Question to Plan
Covers Level 3.0 targets: SC.912.N.1.1 T1, T2 · SC.912.N.1.2 T1, T2 · SC.912.N.1.6 T1
The scientific process has no single "set" first step, but every investigation begins with a testable question. In this assignment you will act as the architect of a complete investigation.
The Assigned Question
A chemistry student wonders if the temperature of water affects its density. 
Context you already know: water undergoes thermal expansion, meaning as the temperature increases, the molecules move faster and spread further apart. However, as water cools and turns into ice, it floats in other liquids. 
Part 1 — Deconstruct the Question (Level 3.0 target N.1.1 T1)
1.  Identify the independent variable and state how you would select the conditions tested. 
2.  Identify the dependent variable and state the exact tool and method you would use.
3.  List at least three controlled variables that must be held constant, and explain why each one matters to this experiment.
4.  Restate the question as a specific, testable inquiry that names the IV and DV.
Part 2 — Write a Hypothesis
Write a hypothesis in a manner that predicts how the dependent variable will change with respect to the independent variable, making sure to give a one-sentence justification at the structural level.
Part 3 — Plan the Procedure
1.  Write numbered procedure steps a lab partner could follow without asking you questions.
2.  List the specific laboratory tools (e.g. glassware, measuring devices, timing tools) you would use at each step, and explain what each tool measures.
3.  Explain how many trials you would run and why more than one trial matters for reliability.
Part 4 — Design the Data Table
Sketch the data table you would use, with units in every column header. Include columns for trials and a space for the average. (You do not need to collect data.)
Part 5 — Flag Observations vs. Inferences
1.  List three observations you expect to make (things that can be directly measured or seen).
2.  List two inferences you expect to draw (conclusions based on those observations).
3.  Explain, in one sentence, why each inference is an inference and not an observation.
Part 6 — Why Is This Science?
1.  Name three characteristics of science.
2.  For EACH characteristic, give one concrete example from YOUR plan that satisfies it.
3.  Explain, in one sentence, why this investigation counts as science rather than opinion.










