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Students need to learn how to write
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We could do a better job teaching them
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Analytical Chemistry at Trinity College
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Lecture Topics Lab Activities

Statistics and 

Figures of Merit

Determination of Vanillin in Vanilla

Extract by LLE or SPE and 

UV-Vis Absorbance

Acid-Base Equilibria

Chromatography Rotations:

HPLC Analysis of Chocolate

GC-MS Analysis of Fatty Acids

Separations Science Student-Proposed Projects



Writing-to-Learn Interpretation of Authentic Data

Norms and Rhetorical Strategies Capstone Lab Project



Writing-to-Learn Interpretation of Authentic Data

Norms and Rhetorical Strategies Capstone Lab Project



Writing-to-Learn: Annotated Problem Solving
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Useful Resource:
Student Writing in the 

Quantitative Disciplines: 

A Guide for College Faculty, 

by Patrick Bahls, Jossey

Bass, 2012.



Writing-to-Learn: Annotated Problem Solving
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Student Writing in the 

Quantitative Disciplines: 

A Guide for College Faculty, 

by Patrick Bahls, Jossey

Bass, 2012.



Writing-to-Learn: DEOI Lab Notebooks
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Reference and Useful Resource: Andrea Gay Van Duzor, “Using Self-

Explanations in the Laboratory To Connect Theory and Practice: The Decision / 

Explanation / Observation / Inference Writing Method” J. Chem. Educ. 2016, 93, 

1725-1730.
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Interpretation of Authentic Data: 

Reading Assignments
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Useful 

Resources:
Analytical 

Sciences Digital 

Library 

(www.asdlib.org)

Kovarik, “Use of 

primary literature 

in the 

undergraduate 

analytical class,” 

Anal. Bioanal. 

Chem. 2016, 408, 

3045-3049.



Interpretation of Authentic Data: 

Reading Assignments
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Useful Resource:
Please contact me if you 

are interested in using 

these assignments!

Michelle.Kovarik@trincoll.edu
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Reading Assignments
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Useful Resource:
Please contact me if you 

are interested in using 

these assignments!

Michelle.Kovarik@trincoll.edu



Interpretation of Authentic Data: 

Revision of Lab Report Guidelines
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Question

Argument

Evidence



Writing-to-Learn Interpretation of Authentic Data

Norms and Rhetorical Strategies Capstone Lab Project
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Norms and Rhetoric: 
Showing Students the Patterns

Reference and 

Useful Resource:
Michelle Francl, “The write 

stuff” Nature Chemistry, 

2014, 6, 555-556.



Norms and Rhetoric: 

Drafting and Revision Process
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Rhetoric

(e.g., Is the order
of sentences and

paragraphs optimal? Are
results effectively used as 

evidence?)

Norms of Scientific Writing

(e.g., Is the methods section written for 
an expert audience? Does the last 

paragraph of the intro set up the study? 
Are all figures and tables discussed in 

order?)

Scientific Accuracy & Completeness

(e.g., Have I correctly applied concepts from class and 
interpreted the data? Did I answer all the questions 

and include the appropriate data?)

First Drafts

Writing Workshop

Revised Draft

Targeted Individual Feedback

Final Draft



Norms and Rhetoric: 

Workshop Activities
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Reference and Useful Resource: Jeffrey Kovac and Donna W. Sherwood, “Writing in 

Chemistry: An Effective Learning Tool,” J. Chem. Educ. 1999, 76, 1399-1403.

Level Task Description

1 Listing Display of important terms

2 Definition
Brief or extensive explanation of a word or 

concept

3 Seriation Ordered list or description of a procedure

4 Classification
Application of specific categories to specific 

data

5 Summary Identification of important facts or ideas in a text

6 Comparison/Contrast Listing/analysis of similarities and differences

7 Analysis
Breaking down a complex idea into its 

constituent parts

8
Academic/Scientific 

Argument

Use of facts and theories to support a 

proposition



Norms and Rhetoric: 

Workshop Activities
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Reference and Useful Resource: Gopen and Swan, “The Science of Scientific 

Writing,” American Scientist, 1990, 78, 550-558.

1. Put the subject and the verb as close together as possible.

2. Each unit of discourse should make a single point.



Norms and Rhetoric: 

Workshop Activities
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Reference and Useful Resource: Gopen and Swan, “The Science of Scientific 

Writing,” American Scientist, 1990, 78, 550-558.

3. Important information should be in the stress position at the end of the 

sentence.

4. The topic position should provide transition and context by presenting 

“old” information.



Writing-to-Learn Interpretation of Authentic Data

Norms and Rhetorical Strategies Capstone Lab Project



Capstone Project: 

Student-Designed Experimentation
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Each student submits 3-5 ideas in the form of “How much X is in Y?”

Instructor selects a subset of feasible potential projects.

Students are sorted into groups based on their interest in projects.

Each group submits a joint proposal including statement of significance, 
proposed methods, and budget.

Students spend 4 weeks in lab collecting data.

Individual students submit their own final formal report.



Capstone Project: 

Student-Designed Experimentation
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Student work shared with permission.



• Chromatography theory and 

practice provide a dense, rich 

topic for student writing.

Conclusions / Take-Away Messages

• Best outcomes were attained by 

scaffolding assignments and 

providing multiple opportunities for 

revision and practice.

• Don’t be afraid of teaching writing to chemistry students!
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Week 

of
Lecture Lab Assignment Due (8 am)

Sept 4 Sampling & Sample Prep Sampling

Sept 11
Accuracy, Precision, 

Statistical Testing
Sample Preparation

Sampling Lab 

Spreadsheet

Sept 18 Figures of Merit Calibration Sample Prep Write-Up

Sept 26 Calibration Methods Effect of pH Calibration Write-Up

Oct 2 Solubility Equilibria Writing Workshop pH Write-Up

Oct 9 Ionic Strength & Activity
Trinity Days – No 

Lab
Vanillin Introduction

Oct 16 Acid-Base Equilibria Chromatography 1A Vanillin Full Report

Oct 23 Acid-Base Equilibria Chromatography 1B Project Proposal

Oct 30 Buffers Chromatography 2A
Chromatography 1 

Write-Up

Nov 6 Titrations, ISEs Chromatography 2B Revised Vanillin Report

Nov 13 Selectivity Project Lab (Week 1)
Chromatography 2 

Write-Up

Nov 20 Efficiency Project Lab (Week 2) Project Introduction

Nov 27 GC Project Lab (Week 3)
Figure & Question 

Outline

Dec 4 HPLC and CE Project Lab (Week 4) Project Methods


