Honors Chemistry — Unit 1: Foundations of Chemistry & the Nature of Science
MUST DO   |   Area 3 · Data, Graphs & Evidence
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

Data do not ‘prove’ anything; they support or do not support a hypothesis. For each data table below, graph the data, interpret the correlation statistics, analyze the results, and write an evidence-based conclusion (CER) that communicates the findings and their limitations.
The Data Sets
Data Set 1 — Reaction Time vs. Product Yield
Hypothesis: “If a reaction is allowed to run for more minutes, the product yield will be higher.”
	Reaction Time (min)
	10
	20
	30
	40
	50
	60
	70
	80

	Product Yield (%)
	35.2
	35.1
	49.5
	39.4
	57.5
	46.5
	70.1
	56.2


Data Set 2 — Time vs. Concentration of Reactant A
Hypothesis: “As a reaction proceeds over time, the concentration of the reactant will decrease.”
	Time (s)
	0
	20
	40
	60
	80
	100
	120
	140
	160

	[Reactant A] (M)
	1.25
	0.73
	0.90
	0.70
	0.41
	0.57
	0.45
	0.30
	0.32


Your Tasks
Part 1 — Graph & Correlation Statistics
For EACH data set, construct a scatter plot with: the independent variable on the x-axis; the dependent variable on the y-axis; labeled axes with units; and evenly spaced intervals. You may draw by hand on grid paper or use a spreadsheet.
Add a best-fit trendline to each scatter plot. Write the equation of the trendline in y = mx + b form.
For each data set, the correlation coefficient r and coefficient of determination R² are provided below. Interpret what R² tells you about how well the trendline explains the data:
  • Data Set 1: r ≈ +0.79, R² ≈ 0.62
  • Data Set 2: r ≈ −0.89, R² ≈ 0.79
For each: state the direction (positive/negative) and strength (strong/moderate/weak) of the correlation. Then explain in one sentence what the R² value means for the amount of variance in the dependent variable explained by the independent variable.
Part 2 — Analyze the Data
For each data set, describe the trend/pattern in words (direction, shape, scatter). Is it linear? Does the data have outliers or noisy points that deviate from the trend?
For each data set, state whether the data support or do not support the hypothesis. Cite at least two specific data points (with units) as evidence.
Part 3 — Write the CER
Choose ONE data set and write a full CER paragraph:
Claim: one sentence directly answering whether the hypothesis is supported.
Evidence: at least three specific data points (numbers with units) plus a reference to the trendline equation or R² value.
Reasoning: the scientific mechanism connecting the evidence to the claim (e.g., collision theory, reactant being consumed). Explain why the scatter in the data does not disprove the overall trend.
Limitations: state one limitation of the data and what additional evidence (e.g., more trials, different time ranges) would strengthen the conclusion.





