	
	
	



Error Analysis with Explanation Assignment

Information for Instructors
Error Analysis with Explanation Assignment
Overview
This assignment addresses the Pathways outcome: Produce well-reasoned written or oral arguments using evidence to support conclusions. 
[bookmark: _Int_whsXwJcm]In this assignment, students will analyze errors in an oceanography problem. They will identify the source of the error, explain why it occurred, and present a well-thought-out written argument correcting the error with supporting scientific evidence. 


Information for Students
Error Analysis with Explanation Assignment
Overview
For this assignment, you will complete an error analysis based on a problem and its solution. You will identify the error, explain why it occurred, provide the correct solution or calculation, and write a short explanation supporting your conclusions. This assignment will help you practice producing well-reasoned written arguments using evidence to support your conclusions in scientific contexts. 

As you work on this assignment you will:
· Identify an error in the solution to the following problem: 
Calculate the density of seawater at 10°C and 35 ppt salinity using the linear approximation formula:
Density = 1000 + (0.8 × salinity) – (0.2 × temperature)
Student’s Answer: Density = 1000 + (0.8 × 35) – (0.2 × 10)
= 1000 + 28 – 2
= 1030 kg/m³
· Explain what the error is and why it occurred.
· Provide the correct calculation.
· Support your correction with scientific reasoning and evidence from class readings or lectures.
· Explain how you can avoid this type of error in future problem solving.
Assignment Format & Guidelines
Your error analysis will:
· Be 1–2 pages in length, typed and double-spaced, using a 12-point font.
· [bookmark: _Int_IU5RrDar]Use clear scientific language, units, and notation where applicable, spelling and grammar.

Assessment Criteria
Your error identification and explanation will be graded on your:
· [bookmark: _Int_PmC7u8vv]Identification of the error in the problem solution.
· Explanation of why the error occurred.
· Use of the correct calculation or conceptual correction with steps clearly shown.
· [bookmark: _Int_rmAbUrFb]Use of evidence to support your solution.
· Use of clear scientific language, spelling, and grammar.

	Error Analysis with Explanation Assignment Grading Rubric

	Criteria
	Exceeds Expectations
	Meets Expectations
	Approaches Expectations
	Developing

	Identification of Error 
(30 points)
	Identifies and explains the error thoroughly and insightfully.
(23–30 points)
	Identifies and explains the error clearly.
(18–22 points)
	Identifies the error but explanation is partial, vague, or lacks depth.
(13–17 points)
	Identifies the error minimally or the explanation is unclear.
(0–12 points)

	Explanation of Why Error Occurred
 (25 points)
	Provides a sophisticated, well-reasoned explanation of why the error occurred.
(23–25 points)
	Provides a clear explanation of why the error occurred.
(18–22 points)
	Provides an explanation but it lacks depth or clarity.
(13–17 points)
	Provides a minimal or unclear explanation of why the error occurred.
(0–12 points)

	Correct Solution or Calculation 
(25 points)
	Provides a correct solution with all steps shown clearly and logically.
(23–25 points)
	Provides a correct solution with most steps shown clearly.
(18–22 points)
	Solution is attempted but steps are incomplete or lack logical sequence.
(13–17 points)
	Solution is incorrect or multiple steps are missing.
(0–12 points)

	Use of Evidence & Scientific Concepts 
(20 points)
	Supports correction with thorough scientific evidence and reasoning.
(17–20 points)
	Supports correction with general scientific evidence and reasoning.
(13–16 points)
	Provides limited scientific support or reasoning is vague.
(9–12 points)
	Provides minimal or unclear scientific support.
(0–8 points)



Sample Student Submission

Silbhe Earle
OCE 101: Introduction to Oceanography
Error Analysis: Calculating Seawater Density

Original Problem:
Calculate the density of seawater at 10°C and 35 ppt salinity using the linear approximation formula:
Density = 1000 + (0.8 × salinity) – (0.2 × temperature)
Student’s Answer: Density = 1000 + (0.8 × 35) – (0.2 × 10)
= 1000 + 28 – 2
= 1030 kg/m³
Identification of Error:
The calculation is correct arithmetically, but the formula used is a simplified linear approximation not accurate for high salinities. The problem asked for density using the UNESCO equation of state, which was provided in lecture notes.
Explanation of Why Error Occurred:
The student used the simplified approximation formula instead of the more accurate UNESCO formula, which accounts for nonlinear temperature and salinity effects on seawater density. This occurred because I copied the general formula from notes without checking which formula the problem specified.
Correct Calculation (Using provided UNESCO formula in class):
Density = 999.842594 + 0.06793952 × S + 0.808685 × T – 0.003104 × T²
(where S=35, T=10°C)
= 999.842594 + (0.06793952 × 35) + (0.808685 × 10) – (0.003104 × 100)
= 999.842594 + 2.3778832 + 8.08685 – 0.3104
= 1009.9969272 kg/m³
Rounded to: 1010.0 kg/m³
Explanation & Evidence:
Using the UNESCO equation gives 1010 kg/m³, significantly less than the approximate 1030 kg/m³ result. Accurate seawater density calculations are essential for ocean circulation models because density differences drive thermohaline circulation.








	
	
	
	1



