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Since its emergence in the late 1970s in the United States as a coherent scholarly and programmatic
enterprise, writing across the curriculum/writing in the disciplines (WAC/WID) has been invested in
shaping how writing is taught and used as a tool for teaching and learning in STEM (science, technology,
engineering, mathematics) (Russell, 2002). Through this evolving relationship, WAC/WID has gone from
informing the design, implementation and assessment of individual writing assignments in the STEM
classroom (Bean, 2011) to entire programs in quantitative reasoning (Condon & Rutz, 2012), and through
a paradigm that increasingly foregrounds not just faculty development but the student learning experience
(Nicholes, 2018). Meanwhile, both WAC/WID and STEM education are separately evolving in response to
shifting currents in and beyond higher education, including deeper consideration of students’ racial and
linguistic identities (Perez‐Felkner & Gayles, 2018; Poe, 2013) and deeper skepticism toward conceptions
of disciplinarity that have for decades defined both STEM and WAC/WID and the relationships between
them (Gere, et al., 2015; Hawkins, et al., 2018; Rademaekers, 2015).
With the understanding that such shifts warrant a constant revisiting of how STEM and WAC/WID can
continue to learn from and contribute to one another’s advances in teaching and learning, this special issue
of Across the Disciplines seeks to address a range of concerns that remain in need of systematic exploration:
•

WAC/WID as both an original and evolving high-impact practice (Boquet & Lerner, 2016) that
speaks to advances in STEM around student engagement, success, persistence, and retention (e.g.,
Hanauer, et al., 2016; Elrod & Kezar, 2016);

•

Where threshold concepts in writing, WAC/WID, and STEM connect, diverge, or conflict
(Anson, 2015; Thornton, 2020);

•

How WAC/WID encourages us to think of STEM as a broader set of literacy and critical thinking
skills and not through an overly narrow disciplinary lens, and vice versa (e.g., Bruce, et al., 2016;
Gere, Knutson, et al., 2018; Roozen & Erickson, 2017);

•

Supporting teaching and learning in STEM in different programmatic spaces (e.g., co- and
extracurriculum, learning centers, graduate education) and institution types (e.g., Minority
Serving Institutions, polytechnics, two-year colleges)

•

Advancing equity, inclusion, and belonging, and becoming more responsive to the needs of a
fuller range of STEM learners (e.g., Chen, Hand, et al., 2013; Chen, Mejia, et al., 2019; Emerson,
2016; 2019; Hendrickson, 2016; Knight, et al., 2008; Mallette, 2017; Pugalee, 2001; Simpson, et al.,
2015; Stroumbakis, et al, 2015).

Across the Disciplines
A Journal of Language, Learning and Academic Writing
https://doi.org/10.37514/ATD-J.2022.19.1-2.01

wac.colostate.edu/atd
ISSN 554-8244

Across the Disciplines is an open-access, peer-reviewed scholarly journal published on the WAC
Clearinghouse and supported by Colorado State University and Georgia Southern University. Articles are
published under a Creative Commons BY-NC-ND license (Attribution-NonCommercial-NoDerivs) ISSN
1554-8244. Copyright © 1997-2022 The WAC Clearinghouse and/or the site’s authors, developers, and
contributors. Some material is used with permission.

Hendrickson & Nicholes

2

The Contributions
Advancing WAC/WID’s continued search for more equitable ways to support multilingual writers in higher
education, Keira Hambrick and Genie Nicole Giaimo kick off this special issue with “Understanding the
Challenges and Needs of International STEM Graduate Students: Implications for Writing Center Writing
Groups.” In their multi-year, mixed-methods survey analysis with a large sample size, Hambrick and
Giaimo report quantitative results suggesting noteworthy differences between what domestic and
international STEM graduate students want from writing groups, pointing to a need for more classroombased instructional support in order for STEM students more generally and international students
especially to make the most out of writing center support services like writing groups.
In the next contribution, “Sustainable Writing Support in a Second Year Pharmacy Course,” Cristina
Hanganu-Brexsch, Justin Everett, Trisha Egbert, Lisa Charneski, and Gary Sloskey study the kind of
classroom-based intervention that Hambrick and Giaimo’s findings suggest STEM students might need
more of. Their multi-year integration of writing instruction into a second-year course at a pharmacy college
focused on supporting writers’ acquisition of health science reasoning skills and writing knowledge. The
authors’ analysis of student assignment scores and survey results indicates statistically significant increases
in writing scores year after year during the collaborative effort between writing and pharmacy faculty.
At a different STEM-focused institution, Meghan Velez’s “Like Speaking a Blueprint: STEM Writing
Tutors’ Disciplinary and Writing Identities” explores the benefits of providing peer-to-peer writing support
in the writing center not just for the STEM writing student, but the STEM writing tutor as well. Upon
analyzing consultation observations and tutor interviews and bios, Velez concludes that writing centers
provide spaces for STEM writing tutors to leverage rhetorical knowledge and the activity of peer tutoring
toward the co-construction of disciplinary identity in ways that STEM majors (as opposed to humanities
majors) are uniquely positioned to do.
Further exploring disciplinary enculturation, Bruce Kovanen, Nicole Turnipseed, Megan Mericle, and
Kevin Roozen trouble the boundaries of disciplinary identity and literate activity in “Tracing Literate
Activity across Physics and Chemistry: Toward Embodied Histories of Disciplinary Knowing, Writing, and
Becoming.” Synthesizing findings from two distinct but complementary case studies of STEM students
conducted at two separate R1 institutions—analyzing a range of data, including texts, talk, gestures, and
images—the authors spotlight the embodied, culturally enmeshed, and sociohistorically distributed nature
of literate activity and identity development in STEM, as well as the need teach writing in STEM in ways
that embrace these more complex conceptualizations.
Shifting scope to a 200-participant, mixed-methods study of information literacy among natural,
environmental, and health science and pre-pharmacy majors at a private R2 university, Kristin M.
Klucevsek, in “Writing with Research: Understanding How Students Perceive Sources in the Sciences,”
reports a gap between what students know about primary research articles and how effectively they can
integrate them into their writing. After analyzing surveys, paper samples, and reflections, Klucevsek
identifies several points at which threshold concepts in writing studies, STEM, and information literacy
overlap in ways that might be conductive to teaching source use earlier and more effectively to STEM
majors.
In “Lecture, Discussion, Group Work, Repeat: Using Aerial Photography and Machine Learning to Study
the Use of Writing-Related Pedagogies in STEM Courses and Their Impact on Different Student
Subgroups,” Julia Voss, Navid Shaghaghi, Andres Mauricio Calle, Kristin Lee, and Liam Abbate bring
STEM methods to questions about the impact of writing pedagogies on STEM teaching and student
learning, using machine learning to analyze 18,000 aerial classroom photos and student grade/demographic
data representing 18 courses across five STEM disciplines at a private liberal arts university without a WAC
program. Their study arrives at several insights, including a statistically significant negative association
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between the variables of grades and lecture formats for international students while, at the same time, a
significant positive association between these same variables for domestic learners.
Suzanne Lane, Atissa Banuazizi, Malcah Effron, Leslie Roldan, Susan Ruff, Jessie Stickgold-Sarah, Michael
Trice, and Andreas Karatsolis, in “Mapping the Relationship of Disciplinary and Writing Concepts:
Charting a Path to Deeper WAC/WID Integration in STEM,” present disciplinary reasoning diagrams as a
method for making implicit disciplinary communication knowledge explicit for faculty and students.
Drawing upon focus group data collected during the refinement of a materials science and engineering
diagram at a large private polytechnic institution, the authors share three additional diagrams developed
using the same methodology, as well as evidence in the case of a computer systems diagram for how students
used it and perceived its usefulness.
Soyeon Lee and Shuo Zhang’s “‘We Are What We Eat’: Adopting Recipe Writing as a Boundary Object of
First-Year Writing and Nutrition Courses” involves a case study of a pilot collaboration between
Composition I and Nutrition courses at a community college. Focusing on interviews with and writing
samples collected from two international, multilingual students, Lee and Zhang observe how recipe writing
afforded these students an opportunity to employ their own cultural and linguistic resources to integrate
what they were learning across these two courses.
Finally, Thomas Deans, in “What Can We Learn About WID From Exceptionally High-Achieving STEM
Majors?” analyzes 16 interviews with high-achieving undergraduate STEM majors at a public research
university, arriving at the observation that these students tended to identify as most meaningful those
writing experiences that afforded them greater agency, more feedback, and a novel experience. In closing,
Deans extrapolates some recommendations for providing students more meaningful writing experiences in
STEM.

Takeaways and Future Directions
This special issue captures only a snapshot of the valuable scholarship proliferating at the intersections of
WAC/WID and STEM. To narrow down our scope, we aimed to spotlight research that examined the
impacts of various interventions on students, while also taking pains to represent a range of institutional
and disciplinary contexts and methodologies. This special issue evidences that while WAC/WID scholars
might still be more inclined toward qualitative methods, they are not nearly as predominant as they are
sometimes made out to be, especially, perhaps, when involving research on writing in STEM. Instead, this
special issue showcases innovative mixed-methods approaches alongside advances in qualitative research
that render richer portraits of literate activity and identity development in STEM, hopefully highlighting
the value that each methodological orientation offers the other.
Furthermore, the studies presented here tended to represent more organically evolving WAC/WID
interventions outside the bounds of institutionalized WAC/WID programs, suggesting that STEM and
WAC/WID have a long way to go toward formalizing partnerships within sustainable institutional
frameworks that are more capable of supporting the incredible amount of innovation and labor represented
by the work collected here. At the same time, our focus in this special issue on impacts on student learning
omitted a larger body of scholarship measuring impacts on faculty mindsets and teaching as well as program
design, so future collections might more specifically take up these areas for exploration.
Lastly, through rich qualitative description and through large-scale quantitative analyses, the studies
included in this collection open pathways for better serving a more racially, culturally, and linguistically
diverse spectrum of STEM learners, frequently by calling attention to what we need to better understand
and implement. In this respect, we hope this special issue is just the beginning of a more robust conversation
about where the aims of WAC/WID and STEM, teaching and learning interventions, and qualitative and
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quantitative methodological frameworks might converge with greater consideration toward equity and
inclusion.

Acknowledgement
We owe a debt of gratitude to Erin Beaver (Colorado Mountain College) for her significant investment of
time and intellectual energy in the early stages of this developing this special issue, particularly in drafting
the CFP and reviewing proposals.

References
Anson, Chris M. (2015). Crossing thresholds: What's to know about writing across the curriculum. In Linda AdlerKassner & Elizabeth Wardle (Eds.), Naming what we know: Threshold concepts of writing studies. (pp. 203-219).
Utah State University. muse.jhu.edu/book/40635
Bean, John C. (2011). Engaging ideas: The professor's guide to integrating writing, critical thinking, and active
learning in the classroom (2nd ed.). Wiley.
Boquet, Beth, & Lerner, Neal (Eds.). (2016). WAC and high-impact practices. [Special Issue]. Across the Disciplines,
13. https://wac.colostate.edu/atd/special/hip/
Bruce, MeganL., Coffer, Philippa K., Rees, William S., & Robson, Jacquie M. (2016). Write on the edge: Using a
chemistry corpus to develop academic writing skills resources for undergraduate chemists. Chemistry
Education Research and Practice. https://doi.org/10.1039/C6RP00005C
Chen, Diana A., Mejia, Joel Alejandro, & Breslin, Samantha. (2019). Navigating equity work in engineering:
Contradicting messages encountered by minority faculty. Digital Creativity, 30(4), 329–344. https://doiorg.rwulib.idm.oclc.org/10.1080/14626268.2019.1678486
Chen, Ying‐Chih, Hand, Brian, & McDowell, Leah. (2013). The effects of writing‐to‐learn activities on elementary
students’ conceptual understanding: Learning about force and motion through writing to older peers. Science
Education, 97(5), 745-771. https://doi.org/10.1002/sce.21067
Condon, William, & Rutz, Carol. (2012). A taxonomy of writing across the curriculum programs: Evolving to serve
broader agendas. College Composition and Communication, 64(2), 357-382.
https://www.jstor.org/stable/43490756
Elrod, Susan, & Kezar, Adrianna. (2016). Increasing student success in STEM: A guide to systemic institutional change.
Association of American Colleges and Universities.
Emerson, Lisa. (2016). The forgotten tribe: Scientists as writers. The WAC Clearinghouse.
http://wac.colostate.edu/books/emerson/tribe.pdf
Emerson, Lisa. (2019). “I’m not a writer”: Shaping the literacy-related attitudes and beliefs of students and teachers
in STEM disciplines. In Vaughan Prain & Brian M. Hand (Eds.), Theorizing the future of science education
research: Contemporary trends and issues in science education. (pp. 169-187). Springer.
https://doi.org/10.1007/978-3-030-24013-4_11
Gere, Anne Ruggles, Knutson, Anna V., & McCarty, Ryan. (2018). Rewriting disciplines: STEM students’
longitudinal approaches to writing in (and across) the disciplines. [Special issue on transdisciplinary and
translingual challenges for WAC/WID]. Across the Disciplines, 15(3), 63-75.
https://wac.colostate.edu/docs/atd/trans/gereetal2018.pdf
Gere, Anne Ruggles, Swofford, Sarah C., Silver, Naomi, & Pugh, Melody. (2015). Interrogating
disciplines/disciplinarity in WAC/WID: An institutional study. College Composition and Communication,
67(2), 243-266. https://www.jstor.org/stable/24633857
Hanauer, David I., Graham, Mark J., & Hatfull, Graham F. (2016). A measure of college student persistence in the
sciences (PITS). CBE-Life Sciences Education, 15(4), 1-10. 10.1187/cbe.15-09-0185
Hawkins, John N., Yamada, Aki, Yamada, Reiko, Jacob, W. James. (Eds.). (2018). New directions of STEM research
and learning in the world ranking movement: A comparative perspective. Palgrave. https://doi.org/10.1007/9783-319-98666-1

ATD, VOL19(ISSUE1/2)

STEM and WAC/WID

5

Hendrickson, Brian. (2016). Studying and supporting writing in student organizations as a high-impact practice.
[Special issue on WAC and high-impact practices]. Across the Disciplines, 13(4).
https://wac.colostate.edu/docs/atd/hip/hendrickson2016.pdf
Knight, Jonathan D., Fulop, Rebecca M., Márquez-Magaña, Leticia, & Tanner, Kimberly D. (2008). Investigative
cases and student outcomes in an upper-division cell and molecular biology laboratory course at a minorityserving institution. CBE—Life Sciences Education, 7(4), 347-430. https://doi.org/10.1187/cbe.08-06-0027
Mallette, Jennifer C. (2017). Expanding efficiency: Women's communication in engineering. Engineering Studies,
9(3), 195-221. https://doi.org/10.1080/19378629.2017.1397677
Nicholes, Justin. (2018). How exposure to and evaluation of writing-to-learn activities impact STEM students’ use of
those activities. The WAC Journal, 29, 189-206. https://wac.colostate.edu/docs/journal/vol29/nicholes.pdf
Perez-Felkner, Lara, & Gayles, Joy Gaston. (Eds.). (2018). Special issue: Advancing higher education research on
undergraduate women in STEM. New Directions for Institutional Research, 179, 1-137.
https://onlinelibrary.wiley.com/toc/1536075x/2018/2018/179
Poe, Mya. (2013). Re-framing race in teaching writing across the curriculum. Across the Disciplines, 10(3).
https://wac.colostate.edu/docs/atd/race/poe.pdf
Pugalee, David K. (2001). Writing, mathematics, and metacognition: Looking for connections through students'
work in mathematical problem solving. School Science and Mathematics, 101(5), 236-245.
https://doi.org/10.1111/j.1949-8594.2001.tb18026.x
Rademaekers, Justin K. (2015). Is WAC/WID ready for the transdisciplinary research university? Across the
Disciplines, 12(2). http://wac.colostate.edu/atd/articles/rademaekers2015.cfm
Roozen, Kevin, & Erickson, Joe. (2017). Expanding literate landscapes: Persons, practices, and sociohistoric
perspectives of disciplinary development. Computers and Composition Digital Press/Utah State University
Press. http://ccdigitalpress.org/expanding/
Russell, David R. (2002). Writing in the academic disciplines, 1870–1990: A curricular history (2nd ed.). Southern
Illinois University.
Simpson, Steve, Clemens, Rebecca, Killingsworth, Drea Rae, & Ford, Julie Dyke. (2015). Creating a culture of
communication: A graduate-level STEM communication fellows program at a science and engineering
university. Across the Disciplines, 12(3). http://wac.colostate.edu/atd/graduate_wac/simpsonetal2015.cfm
Stroumbakis, Kostas D., Moh, Namjong, & Kokkinos, Dimitrios. (2015). Community college STEM faculty views on
the value of writing assignments. The WAC Journal, 27, 142-154.
https://wac.colostate.edu/journal/vol27/stroumbakis.pdf
Thornton, Steve. (2020). Threshold concepts in primary school maths and science: An investigation of some
underlying ideas of STEM. In Amy MacDonald, Lena Danaia, & Steve Murphy (Eds.), STEM education across
the learning continuum: Early childhood to senior secondary. (pp. 233-247). Springer.
https://doi.org/10.1007/978-981-15-2821-7_13

Contact Information
Brian Hendrickson
Assistant Professor of Writing Studies, Rhetoric, and Composition
Roger Williams University
Email: bhendrickson@rwu.edu
Justin Nicholes
Associate Professor of Rhetoric and Composition
University of Wisconsin-Stout
Email: nicholesj@uwstout.edu

ATD, VOL19(ISSUE1/2)

Hendrickson & Nicholes

6

Complete APA Citation
Hendrickson, Brian, & Nicholes, Justin. (2022, November 4). STEM and WAC/WID: Co-Navigating Our
Shifting Currents. [Special issue on STEM and WAC/WID: Co-Navigating Our Shifting Currents] Across the
Disciplines, 19(1/2), 1-6. https://doi.org/10.37514/ATD-J.2022.19.1-2.01

ATD, VOL19(ISSUE1/2)

