Honors Chemistry — Choice Board
Unit 1: Foundations of Chemistry & the Nature of Science
Name __________________________________________________						Period _____
Standards: SC.912.N.1.1  |  SC.912.N.1.2  |  SC.912.N.3.1  |  SC.912.N.3.3  |  SC.912.N.3.4  |  SC.912.N.1.6  |  SC.912.P.8.2
How to Use This Board
Complete the assignments based upon the results of your pre-test. Full descriptions of every assignment are on the following pages.
SHOULD DO  (Level 2.0)  —  Choose an assignment from this category, and, upon completion, meet with Dr. Green to see if you are ready to move up to the MUST DO level. 
MUST DO  (Level 3.0)  —  Complete ONE of the options in the required area. 
ASPIRE TO DO  (Level 4.0)  —  Choose at least one of the options in the required area. 
Turn in all chosen Must Do assignments (4) plus your chosen Should Do and Aspire to Do work, and staple the completed tracker sheet (last page) to your submission.
Overall rule:
•  Score 14-16 in a section → go straight to that area’s MUST DO assignment.
•  Score below 14 in a section → complete that area’s SHOULD DO assignments first.
•  Score 17+ in a section → challenge yourself with that area’s ASPIRE TO DO assignment.
If you scored 14-16 in all four sections, congratulations — you are ready for the MUST DO assignments in every area.
The Choice Board
	Area
	Your pre-test score /20
	Level (4.0 / 3.0 / 2.0)
	Assignments I will complete

	1 — The Scientific Process & What Constitutes Science
	
	
	


	2 — Chemical Reactions & Physical/Chemical Changes
	
	
	


	3 — Data, Graphs & Evidence
	
	
	


	4 — Theories & Laws
	
	
	




	
Must Do Area
	
MUST DO — Level 3.0
	
SHOULD DO — Level 2.0
	
ASPIRE TO DO — Level 4.0

	
Area 1 — The Scientific Process & What Constitutes Science
SC.912.N.1.1  |  SC.912.N.1.2  |  SC.912.N.1.6
	
Investigation Architect: From Question to Plan  (SC.912.N.1.1 T1, T2  •  SC.912.N.1.2 T1, T2  •  SC.912.N.1.6 T1)
Variables & Hypotheses Detective  (SC.912.N.1.1 T1, T2  •  SC.912.N.1.2 T1, T2  •  SC.912.N.1.6 T1)
Investigation Autopsy: Observation vs. Inference  (SC.912.N.1.1 T1, T2  •  SC.912.N.1.2 T1, T2  •  SC.912.N.1.6 T1)
Science or Not? Claim Investigator  (SC.912.N.1.1 T1, T2  •  SC.912.N.1.2 T1, T2  •  SC.912.N.1.6 T1)
Evidence Over Opinion: A CER  (SC.912.N.1.1 T1, T2  •  SC.912.N.1.2 T1, T2  •  SC.912.N.1.6 T1)
Rules of Science Case Study  (SC.912.N.1.1 T1, T2  •  SC.912.N.1.2 T1, T2  •  SC.912.N.1.6 T1)

	
Testable Question Sort
Investigation Words Match-Up
Scientific or Not? Claim Sorter
Science Words Match-Up

	
Investigation Design Critique: Peer Review
Design and Run Your Own Mini-Investigation
Science vs. Art: What Makes Science Distinct?
Methods Audit: Does It Follow Science?


	
Area 2 — Chemical Reactions & Physical/Chemical Changes
SC.912.P.8.2
	
Chemical or Physical? Change Detective  (SC.912.P.8.2 T4)
Reactants & Products Forensics  (SC.912.P.8.2 T4)
Conservation of Mass in Action  (SC.912.P.8.2 T4)

	
Physical vs. Chemical Changes Match-Up
Reactants & Products Match-Up

	
Conservation of Mass Detective
Prove It: Designing Evidence for a New Substance


	
Area 3 — Data, Graphs & Evidence
SC.912.N.1.1  |  SC.912.N.1.6
	
Graph Master: Scatter Plots & Trendlines  (SC.912.N.1.1 T3  •  SC.912.N.1.6 T2, T3)
Data to Evidence: A CER  (SC.912.N.1.1 T3  •  SC.912.N.1.6 T2, T3)
Evidence Auditor: Correlation vs. Causation  (SC.912.N.1.1 T3  •  SC.912.N.1.6 T2, T3)

	
Observation or Inference? Card Sort
Pattern Sorter: What Do the Data Show?

	
Inference Critic
Data Storyteller


	
Area 4 — Theories & Laws
SC.912.N.3.1  |  SC.912.N.3.3  |  SC.912.N.3.4
	
The Big Three + Theories: Integrated Sort  (SC.912.N.3.1 T1, T2  •  SC.912.N.3.3 T1, T2  •  SC.912.N.3.4 T1, T2)
Conservation in Action + Theory Audit  (SC.912.N.3.1 T1, T2  •  SC.912.N.3.3 T1, T2  •  SC.912.N.3.4 T1, T2)
Theory–Law Face-Off: CER  (SC.912.N.3.1 T1, T2  •  SC.912.N.3.3 T1, T2  •  SC.912.N.3.4 T1, T2)

	
Law or Theory? Quick Sort
Law–Theory Match-Up

	
Law and Theory Together
Debunk the Misconception




MUST DO  —  Level 3.0
Complete all four MUST DO areas below — choose ONE of the options in each area. The four assignments together cover every Level 3.0 target across the unit’s seven standards.
Area 1 — The Scientific Process & What Constitutes Science   (SC.912.N.1.1  |  SC.912.N.1.2  |  SC.912.N.1.6)
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 it always starts with a testable question. Design a complete investigation for an assigned question: identify the independent and dependent variables, list the controlled variables, write a predict-the-change hypothesis, plan the steps and tools you would use to collect and organize the data, and flag the observations you expect versus the inferences you expect. Then explain which characteristics of science your design satisfies (empirical, testable, replicable, logical reasoning) and why it qualifies as science.
Type: Experimental Design  •  Skills Practice
Option B — Variables & Hypotheses Detective
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
Read four investigation scenarios and pull out the independent variable, the dependent variable, and the controlled variables for each. Rewrite each vague question into a specific, testable inquiry, write a predict-the-change hypothesis, sort each scenario’s statements into observations and inferences, and justify why each scenario IS scientific by naming one characteristic of science it satisfies.
Type: Classification & Skills

Option C — Investigation Autopsy: Observation vs. Inference
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
Read a described investigation and separate its statements into observations and inferences. Then evaluate whether each step follows the scientific process, rewrite a poorly designed step into a testable plan with clear variables, explain the tools you would use to collect the data, and identify which characteristics of science the investigation honors or violates.
Type: Analysis & Conclusions  •  CER
Option D — Science or Not? Claim Investigator
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
For each claim, decide whether it meets the characteristics of science (empirical, testable, uses logical reasoning, produces replicable results) and explain your verdict. For the claims that ARE scientific, write the testable question behind each one and identify its independent and dependent variables, showing that good science pairs a testable question with the characteristics of science.
Type: Classification & Skills  •  CER
Option E — Evidence Over Opinion: A CER
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
Write a CER defending the statement that science relies on empirical evidence and testable questions rather than opinion or authority. Use unit examples (candle combustion, density data, conservation of mass), name the characteristics of science, and explain how a testable question with controlled variables turns evidence into a scientific claim.
Type: CER  •  Analysis & Conclusions
Option F — Rules of Science Case Study
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
Analyze a real investigation (such as the effect of concentration on the rate of a reaction) and identify which characteristics of science it follows (empirical evidence, testable questions, logical reasoning, replicable results. Explain how each characteristic shows up, identify the variables and hypothesis the investigation is built on, and argue why relying on evidence rather than opinion made the conclusion trustworthy.
Type: Article Reading  •  Analysis & Conclusions
Area 2 — Chemical Reactions & Physical/Chemical Changes   (SC.912.P.8.2)
Option A — Chemical or Physical? Change Detective
Covers Level 3.0 targets: SC.912.P.8.2 T4
Classify ten real-world changes as physical or chemical and justify each call with evidence (new substance formed vs. substance stays the same). Then label the reactants and products in two simple reactions (burning magnesium or copper forming silver crystals) and identify the evidence that a new substance was produced.
Type: Classification & Skills
Option B — Reactants & Products Forensics
Covers Level 3.0 targets: SC.912.P.8.2 T4
For each of the following reactions: burning magnesium, reacting iron with sulfur, and placing copper in silver nitrate, name the reactants and products, identify the evidence that a NEW substance formed, and classify the change as physical or chemical with a reason.
Type: Classification & Skills


Option C — Conservation of Mass in Action
Covers Level 3.0 targets: SC.912.P.8.2 T4
Account for the mass before and after reactions in three containers: a sealed jar, an open crucible, and a sealed cup. Predict which container loses mass and why, complete the mass accounting with the given numbers, and explain how the Law of Conservation of Mass holds when you include everything that leaves the container.
Type: Data Analysis  •  Calculations Practice
Area 3 — Data, Graphs & Evidence   (SC.912.N.1.1  |  SC.912.N.1.6)
Option A — Graph Master: Scatter Plots & Trendlines
Covers Level 3.0 targets: SC.912.N.1.1 T3  •  SC.912.N.1.6 T2, T3
Chemistry graphs are almost always scatter plots: independent variable on the x-axis, dependent variable on the y-axis. Graph at least one of the data tables from the slideshow, add a trendline, and describe the correlation (positive, negative, or none; strong, moderate, or weak) using the correlation coefficient r. Interpret the coefficient of determination R² — how much of the variance in the dependent variable is explained by the independent variable. Use the pattern your graph shows to draw an evidence-based conclusion, and state the inference separately from the observations.
Type: Data Analysis  •  Graphing
Option B — Data to Evidence: A CER
Covers Level 3.0 targets: SC.912.N.1.1 T3  •  SC.912.N.1.6 T2, T3
For each data table provided, graph the data as a scatter plot with a best-fit trendline, interpret the correlation statistics (direction and strength using the correlation coefficient r, plus what the coefficient of determination R² tells you about how well the trendline explains the data), organize and analyze the results, decide whether the data supports or does not support the hypothesis, and write an evidence-based conclusion (a CER) that communicates the findings and their limitations to others.
Type: Data Analysis  •  Graphing  •  CER
Option C — Evidence Auditor: Correlation vs. Causation
Covers Level 3.0 targets: SC.912.N.1.1 T3  •  SC.912.N.1.6 T2, T3
The slideshow warns that correlation does not equal causation and that data does not “prove” anything. Given a strongly correlated data pair and its conclusion, graph the data as a scatter plot with a best-fit trendline, interpret the correlation statistics (direction and strength using the correlation coefficient r, plus what the coefficient of determination R² tells you about how well the trendline explains the data), check whether the data actually supports the conclusion, identify what extra evidence or a controlled experiment would be needed, and write a justified, evidence-based inference.
Type: Data Analysis  •  Graphing  •  CER
Area 4 — Theories & Laws   (SC.912.N.3.1  |  SC.912.N.3.3  |  SC.912.N.3.4)
Option A — The Big Three + Theories: Integrated Sort
Covers Level 3.0 targets: SC.912.N.3.1 T1, T2  •  SC.912.N.3.3 T1, T2  •  SC.912.N.3.4 T1, T2
The slideshow names three laws that govern all reactions (the Law of Conservation of Mass, the First Law of Thermodynamics, the Second Law of Thermodynamics) alongside the theories (atomic, collision, VSEPR) that explain why reactions behave as they do. Sort law cards to their statements (mass before = mass after; energy before = energy after; disorder tends to increase) and theory cards to what each explains, state what relationship each law describes, and show that theories explain while laws describe.
Type: Classification & Skills
Option B — Conservation in Action + Theory Audit
Covers Level 3.0 targets: SC.912.N.3.1 T1, T2  •  SC.912.N.3.3 T1, T2  •  SC.912.N.3.4 T1, T2
Conservation laws are bookkeeping rules, and theories are the explanations behind them — a law DESCRIBES what happens, a theory EXPLAINS why. For each real reaction (melting ice (H₂O(s) → H₂O(l)), a burning candle, and the elephant-toothpaste decomposition of hydrogen peroxide), account for where the mass and energy are before and after, identify the law each example obeys, and use a theory (atomic, collision, or kinetic molecular theory) to explain why the law’s description holds at the particle level.
Type: Data Analysis  •  Calculations Practice
Option C — Theory–Law Face-Off: CER
Covers Level 3.0 targets: SC.912.N.3.1 T1, T2  •  SC.912.N.3.3 T1, T2  •  SC.912.N.3.4 T1, T2
The slideshow says laws are principles used to predict behavior and describe rules, while theories attempt to explain how or why something occurs. Write a CER that explains the difference between a scientific law and a scientific theory, identifies what each of your examples describes or explains, and proves that a theory never “becomes” a law; they are different kinds of statements doing different jobs.
Type: CER  •  Analysis & Conclusions
SHOULD DO  —  Level 2.0
Choose at least two. These build the vocabulary and foundational skills that power the Must Do tasks.
Area 1 — The Scientific Process & What Constitutes Science
Testable Question Sort
Sort ten questions into testable and non-testable, then put the steps of a scientific investigation (make observations, develop questions, research, formulate hypotheses, test predictions, refine) into the correct order.
Type: Vocabulary & Recall
Investigation Words Match-Up
Match each term — hypothesis, independent variable, dependent variable, controlled variable, observation, inference, data, evidence, procedure — to its definition, then label the variables in a simple experiment description.
Type: Vocabulary & Recall
Scientific or Not? Claim Sorter
Sort a list of claims into “scientific” (testable, based on evidence) and “non-scientific,” using the characteristics of science as your guide.
Type: Vocabulary & Recall
Science Words Match-Up
Match the vocabulary — empirical, testable, replicable, hypothesis, theory — to precise definitions and to an example of each.
Type: Vocabulary & Recall
Area 2 — Chemical Reactions & Physical/Chemical Changes
Physical vs. Chemical Changes Match-Up
Match each term — physical change, chemical change, reactant, product — to its definition, then sort ten everyday changes into the two categories and explain one piece of evidence for each sort.
Type: Vocabulary & Recall
Reactants & Products Match-Up
Match each term) reactant, product, physical change, chemical change) to its definition, then label the reactants and products in three simple reactions from the unit.
Type: Vocabulary & Recall


Area 3 — Data, Graphs & Evidence
Observation or Inference? Card Sort
Sort 20 statements into “observation” (directly measured or seen) or “inference” (a conclusion drawn from observations).
Type: Vocabulary & Recall
Pattern Sorter: What Do the Data Show?
Label each chemistry scenario with its pattern — positive (P), negative (N), no clear pattern (0), or curved (C) — then check whether short data sets support a claim. Builds the pattern-reading skills that lead into trendlines, r and R².
Type: Skills Practice
Area 4 — Theories & Laws
Law or Theory? Quick Sort
Sort a set of ten statements into “law” or “theory,” recalling that a theory is an explanation and a law is a description.
Type: Vocabulary & Recall
Law–Theory Match-Up
Match the vocabulary — scientific law, scientific theory, hypothesis, explanation, description — to definitions and examples, then fix two sentences that wrongly claim a theory “became” a law.
Type: Vocabulary & Recall
ASPIRE TO DO  —  Level 4.0
Choose at least one. These stretch your thinking into prediction, design, and analysis.
Area 1 — The Scientific Process & What Constitutes Science
Investigation Design Critique: Peer Review
Evaluate a provided investigation design and its conclusions, identifying strengths, weaknesses, and possible sources of bias or error, and rewrite one part of the design to improve it.
Type: Evaluation  •  Analysis & Conclusions
Design and Run Your Own Mini-Investigation
Design and carry out an original scientific investigation from a self-generated testable question through to a communicated, evidence-based conclusion, including a critique of your own investigation’s limitations.
Type: Experimental Design
Science vs. Art: What Makes Science Distinct?
Compare the methods of science to the methods used in a non-scientific field such as history or art, highlighting the specific characteristics that make science distinct.
Type: Analysis & Conclusions
Methods Audit: Does It Follow Science?
Analyze a real (or hypothetical) claim or investigation to determine whether it follows the characteristics and methods of science, and justify your determination.
Type: Evaluation  •  CER

Area 2 — Chemical Reactions & Physical/Chemical Changes
Conservation of Mass Detective
Investigate rusting, combustion, and dissolving in different container types, predict how mass changes, then explain the Conservation of Mass: mass is conserved overall because atoms are only rearranged, not created or destroyed, in a chemical reaction.
Type: Experimental Design
Prove It: Designing Evidence for a New Substance
A claim says “the mixture turned blue because a new substance formed.” Design the investigation that would prove or disprove it: what empirical evidence (gas test, color change, density or melting point, mass) would settle whether a NEW substance really formed, and how does that test connect to physical vs. chemical change?
Type: Experimental Design
Area 3 — Data, Graphs & Evidence
Inference Critic
Critique an inference made in a real or provided scenario, identifying whether it is adequately supported by the observations given, and suggest what additional evidence would be needed.
Type: Evaluation  •  CER
Data Storyteller
Given a novel data set from this course’s content, draw and justify an original scientific inference, distinguishing it clearly from the raw observation.
Type: Data Analysis  •  Analysis & Conclusions
Area 4 — Theories & Laws
Law and Theory Together
Compare a law and a theory related to the same phenomenon — for example, the Law of Conservation of Mass and atomic theory — clarifying the distinct role each plays in explaining a reaction, and explain why neither one ever becomes the other.
Type: Analysis & Conclusions  •  CER
Debunk the Misconception
Explain the common misconception that 'theories become laws' and why it is incorrect, using Thomas Kuhn's account of phlogiston theory being replaced by Lavoisier's oxygen theory, and the actual definitions of theory, law, explanation, and description.
Type: CER  •  Analysis & Conclusions








Alignment at a Glance (Must Do → 3.0 Learning Targets)
T1, T2, T3 refer to the Level 3.0 learning targets listed in the third column. In each area, all Must Do options cover the same set of targets, so choose any ONE option per area — your four choices cover every target in the unit.
	
Must Do Area (choose 1 option)
	
Standard(s)
	
Level 3.0 learning targets

	
Area 1 — The Scientific Process & What Constitutes Science
Option A · Option B · Option C · Option D · Option E · Option F — all cover the same targets
	
SC.912.N.1.1  |  SC.912.N.1.2  |  SC.912.N.1.6
	
SC.912.N.1.1 T1 — Pose a testable scientific question and plan a systematic investigation to answer it, including identifying the independent and dependent variables.
SC.912.N.1.1 T2 — Use appropriate tools and procedures to collect, organize, and analyze data from an investigation.
SC.912.N.1.6 T1 — Distinguish between an observation (what is directly measured/seen) and an inference (a conclusion drawn from observations).
SC.912.N.1.2 T1 — Describe the key characteristics of science (e.g., empirical, testable, uses logical reasoning, produces replicable results).
SC.912.N.1.2 T2 — Explain why science relies on empirical evidence and testable questions rather than opinion or authority.


	
Area 2 — Chemical Reactions & Physical/Chemical Changes
Option A · Option B · Option C — all cover the same targets
	
SC.912.P.8.2
	
SC.912.P.8.2 T4 — Classify a change as physical or chemical based on evidence, and identify the reactants and products of a simple chemical reaction.


	
Area 3 — Data, Graphs & Evidence
Option A · Option B · Option C — all cover the same targets
	
SC.912.N.1.1  |  SC.912.N.1.6
	
SC.912.N.1.1 T3 — Generate an evidence-based explanation from investigation data and communicate the results and reasoning to others.
SC.912.N.1.6 T2 — Analyze a set of observations from this course’s content and draw a logical, evidence-based inference.
SC.912.N.1.6 T3 — Use data or evidence (tables/graphs) to draw conclusions and identify patterns or trends.


	
Area 4 — Theories & Laws
Option A · Option B · Option C — all cover the same targets
	
SC.912.N.3.1  |  SC.912.N.3.3  |  SC.912.N.3.4
	
SC.912.N.3.1 T1 — Explain what a scientific theory is and how it differs from a hypothesis.
SC.912.N.3.1 T2 — Explain why a scientific theory represents the most powerful explanation available, given the breadth of supporting evidence.
SC.912.N.3.3 T1 — Explain the difference between a scientific law (a description of a relationship) and a scientific theory (an explanation).
SC.912.N.3.3 T2 — Identify examples of scientific laws relevant to this course and state what relationship each one describes (e.g., the Law of Conservation of Mass, the Ideal Gas Law).
SC.912.N.3.4 T1 — Recall that a theory is a well-supported explanation, while a law is a well-supported description.
SC.912.N.3.4 T2 — Recognize that scientific theories do not “become” laws, and laws do not “become” theories.




