Integrating Writing into an Introductory Environmental Science Curriculum:

ABSTRACT

In the University of Washington, Tacoma’s Environmental Science
program, we are implementing a curriculum-wide, scaffolded strategy
to teach scientific writing. Writing in an introductory science course is
a powerful means to make students feel part of the scientific
community, an important goal in our environmental science
curriculum. Writing is already an important component of the UW
Tacoma environmental science program at the upper levels: our
approach is designed to prepare students for the writing-intensive
junior- and senior-level seminars. The approach is currently being
tested in introductory biology and physics before it is incorporated in
the rest of the introductory environmental science curriculum. The
centerpiece of our approach is a set of research and writing
assignments woven throughout the biology and physics course
sequences. The assignments progress in their degree of complexity
and freedom through the sequence of introductory science courses.
Each assignment is supported by a number of worksheets and short
written exercises designed to teach writing and critical thought skills.
The worksheets are focused on skills identified both by research in
science writing and the instructors’ experience with student writing.
Students see the assignments as a way to personalize their
understanding of basic science concepts, and to think critically about
ideas that interest them. We find that these assignments provide a
good way to assess student comprehension of some of the more
difficult ideas in the basic sciences, as well as a means to engage

students with the challenging concepts of introductory science courses.

Our experience designing these courses can inform efforts to integrate
writing throughout a geoscience curriculum, as opposed to on a
course-by-course basis.
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CONTEXT / GOALS

The University of Washington, Tacoma is a small (~3000 student),
undergraduate-focused campus of the University of Washington that
began as a transfer-only school. In 2006, the campus began accepting
freshmen and thus needed to develop lower-division courses.

The environmental science B.S. degree, part of the Interdisciplinary
Arts and Sciences program, is writing intensive. Majors take a pair of
upper level (junior / senior year) seminars designed to develop
students’ writing, research, data analysis and presentation skills.
Students also typically write a substantial paper as a part of their
capstone research or internship project.

Ideally, lower-division courses should prepare students for the
challenges of scientific writing. Science and engineering students on
the UW Seattle campus identified the following challenges in scientific
writing [Beyer et al. 2007]:

Mastering styles and conventions of scientific writing (“genre
knowledge” of Beaufort [2005]).

Thinking critically about the subject of their writing (in
particular, experimental results).

Engaging with the scientific literature.

We are currently testing a scaffolded approach to teaching writing in
the UW Tacoma introductory biology and physics sequences (Fig. 1).
Here we outlne how our strategy overcomes some of the challenges
faced by science faculty who teach writing.

Designing Clear
Assignments

Consider simpler genres that
emphasize same educational
goals (e.g. cover letter,
summary paragraph)

Break complex task into
focused worksheets (see
examples)

Provide models or templates

Providing Timely
Feedback

Simplify grading rubrics to
target specific problems in
student papers (but not too
specific)

Allow time for peer editing or
review (provide models and
specific instructions)

Require drafts

Engaging Students
in Material

Allow for low-stakes or
ungraded writing

Vary assignments to give
students practice with multiple
forms and purposes of
scientific writing

Discuss current research and
role of publication

Emphasizing
Critical Thought

Ask students to state question
to be answered

Discuss "most surprising" idea
from research, or "things you
still don't understand”

Use exploratory writing /
journaling (choose prompts
wisely)

Developing Genre
Familiarity

Discuss scientific literature(s)
as much as possible

Students' stumbling blocks
include

[1 Paraphrasing sources

[1 Emphasis on sequence

[1 Over-personalization

[1 Wordiness

[ Tyranny of the 5-paragraphl

Developing
Literature
Familiarity

Discuss scientific literature(s)
as much as possible

Request annotated
bibliographies

Remember that citation and
reference formats change from
task to task

Physics Lab Report Rubric
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Grading Rubric for Post-Labs
Post-lab grade is the average of score in each category
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Goal: Student applies mathematical reasoning appropriately, clearly, and correctly.
Calculations correct Appropriate equations Logical steps missing, Mathematical logic

overall. Mathematical used, with logic clear inappropriate equations impossible to follow and
logic clear. Correct (one step per line, no used, or lack of attention | arrives at incorrect
equations appropriately calculation until end), to units / significant conclusion. Missing units
explained. Units and appropriate units of figures. / significant figures.
significant figures measurement shown,
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Goal: Communication is clear, concise, and uses appropriate scientific conventions.
Text is written in a Text is written in Text uses some Tex is unclear and

scientific style and is scientific style: uses conventions of scientific difficult to follow.
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and/or well-written. formality, wording is concise (e.g. deadwood)
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vocabulary is correct, and | vocabulary improperly
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proofread and largely text is not proofread (or
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grammar, and
punctuation mistakes.

Goal: Student reflects on discoveries in lab, including (but not limited to) appropriate

Writing / Presentation |Quantitative Skills

2 | error analysis.
> | Discussion of sources of Calculates and discusses Incomplete, unclear, or Missing calculation /
g error shows serious measurement uncertainty | largely mistaken discussion of uncertainty.
© | thought. Uncertainty as requested. May have calculation / discussion
® | calculations clear and some minor mistakes. of measurement
@ | largely correct. Contains Some attempt made to uncertainty.
= reflection on what was reflect on
learned in lab. accomplishments in lab.
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