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Appendix A: Instructor Interview Questions

1. Can you start by telling me your definitions of sex and gender?
2. What knowledge or resources did you seek out when constructing these course materials?

a. [Follow-up]: Feel free to reflect broadly on the resources you used when
developing all sex and gender content for your course.

b. [Follow-up]: Did you use any resources outside of biology content? For example,
resources beyond biology textbooks and publications, such as work from gender
studies or popular press?

3. What knowledge or resources were particularly helpful for you when constructing these
course materials?

4. What knowledge or resources did you have trouble finding, if any, when constructing
these course materials?

5. What topics or ideas felt especially difficult to teach through your course materials? Feel
free to reference the examples provided or related course topics.

6. What were your goals when teaching sex and gender?
7. How, if at all, were you concerned with how students would perceive these course

materials? Feel free to reference any of these specific materials if it helps you explain.
8. How, if at all, were you concerned with how your peers or others would perceive these

course materials?
9. How, if at all, were you concerned with the experiences of students when constructing

these materials?
a. [Follow-up]: Were you concerned about the experiences of TNG students when

constructing these materials? If so, can you tell me more about why you were
concerned and how that impacted your pedagogical choices?

10. Thinking back to when you last taught with these materials, did you notice any student
reactions or responses that were interesting or surprising to you?

11. How, if at all, do you consider these course materials to be more or less inclusive of TNG
students? (Skip this question if it is answered in the question prior.)

12. Do you believe your approach to teaching sex and gender may differentially impact
students in the classroom? If so, how?

13. What aspects of these course materials would you consider changing in the future and
why?



a. [Follow-up]: Can you walk me through how, if at all, you would change each of
these example materials and why?

14. Is there anything else you want to share with us about teaching these materials?

Appendix B: The Complexities of Sex-Related Language in Biology
Because of this history of how the term hermaphrodite has been used in humans, some

have called for replacing the term. However, a simple language replacement does not exist.
Additionally, even if there were a term we could use to immediately replace the term
hermaphrodite, an understanding of this term would be necessary to understand already existing
literature. Given the complexity around this word instructors may need to think deliberately
about their approach to it and knowing more about the language used in biology to describe sex
across organisms may be useful.

It is beyond the scope of this supplement to delve deeply into the language around sex
and reproduction. We encourage those interested in a deeper dive to read texts such as Leonard
(2018), Beukeboom and Perin (2014), and the impressively still relevant 4th edition of A
Glossary of Botanic Terms (Jackson, 1928). We also encourage readers to delve into the literature
about the diversity of organisms that produce other types of gametes beyond eggs and sperm or
reproduce without gametes, as these are also important in broader discussions around sex and
reproduction, as well as the specifics of reproduction in unicellular organisms (see Billiard et al.,
2011; Constable & Kokko, 2018, 2021; Heitman et al., 2007; Kratochvíl et al., 2020; Wallen &
Perlin, 2018; Wiese, 1981; Wiese et al., 1979).

Across the diversity of life there are many ways that gamete production and the
associated related structures are organized within individuals, and the language currently used in
western modern science to describe these is complex. The terms hermaphroditic and gonochoric
can be used to characterize a wide variety of organisms, including plants and animals, and there
are many terms that exist to describe different types of hermaphroditic organisms (Ainsworth et
al., 2005; Jabbour et al., 2022; Leonard, 2018). It is important to caution regarding the use of
terms that seemingly provide an easy substitute for the term hermaphrodite in all its sequential
and simultaneous complexity. Gamete organization is diverse across the breadth of bigametic1

species (those that produce two types of gametes; the term bigametic does not provide any
information about how those two types of gametes are organized in individuals) (Ranta et al.,
1999; Vicent et al., 2014).

The language that exists to describe is complex, and oversimplification of this language
can create confusion. To provide one example, the terms monoecious, dioecious, trioecious, and
synecious provide linguistic tools to differentiate gamete organization within species and include
some of the more common language used to describe gamete organization. The term dioecious

1 The term bigametic (or bi-gametic) has two very different meanings in the technical biology literature.
As referenced in the main text, bigametic can be used to describe any species that produces two different
types of gametes (Ranta et al., 1999; Vicent et al., 2014). However, it is also used in organisms with
haplo-diploid sex determination, such as bees, to describe offspring that are either unigametic (from an
unfertilized egg) or bigametic (from a fertilized egg) (Hagedoorn, 1909).



describes species where an individual typically produces only eggs or sperm; however, intersex
individuals in gonochoric species may have a combination of characteristics typical of
individuals who produce eggs and those who produce sperm (Beukeboom & Perrin, 2014). Thus,
gonochoric species are dioecious. In contrast, monoecious, trioecious, and synecious refer to
different types of hermaphroditic species. Trioecious species have three different types of
individuals, ones that produce eggs, ones that produce sperm, and ones that produce both eggs
and sperm (Beukeboom & Perrin, 2014; Jackson, 1928). Monoecious and synecious species are
most easily described using flowering plants as an example, and are generally used as botanical
terms (Jackson, 1928). A monoecious flowering plant produces two types of flowers, both
flowers that only produce eggs and flowers that only produce sperm (Beukeboom & Perrin,
2014; Jackson, 1928). In contrast, a synecious flowering plant produces only one type of flowers,
flowers that each individually produce both eggs and sperm (Jackson, 1928).

The above paragraph provides only a few examples. The range of hermaphroditic
reproductive systems that exist are complex, and as such there are a plethora of terms used to
describe this diversity, and there are ongoing discussions in different fields of biology to improve
this language (e.g., Avise & Mank, 2009; Beukeboom & Perrin, 2014; Coelho et al., 2018;
Cossard et al., 2022; Diggle, 2023; Jabbour et al., 2022; Jackson, 1928; Lloyd, 1980;
Maciel-Silva & Porto, 2016; Oberle & Fairchild, 2023; Pannell, 2023; Subramaniam & Bartlett,
2023). While engaging in this complexity can be challenging, this language complexity allows
for the description of the amazing biological diversity that exists.



S1 Table. Table of Instructor Resources for Unlearning Gender Essentialism with Links

Resource Reference Type Topic Resource Link

Andrzejewski et al.
(2019)

Article Collaborative Unlearning https://doi.org/10.1080/1071
4413.2019.1694358

Bonetta & Julian
(2018)

Activity Sex verification of athletes. https://media.hhmi.org/bioint
eractive/click/testing-athletes
/introduction.html

Casper et al. (2022) Article Gender Essentialism Harms
Students with Queer Genders
in Undergraduate Biology

https://doi.org/10.1187/cbe.2
1-12-0343

Fausto-Sterling (2012) Book Sex/Gender in Biology https://doi.org/10.4324/9780
203127971

Hales (2020) Article Inclusive Sex and Gender
Teaching in Genetics

https://doi.org/10.1187/cbe.1
9-08-0156

Hubbard & Monnig
(2020)

Article Inclusive Sex and Gender
Teaching in Genetics

https://doi.org/10.1007/s111
91-020-00164-0

McLeod et al. (2020) Article Collaborative Unlearning https://doi.org/10.1080/1462
3943.2020.1730782

Saini & Ah-King
(2023)

Podcast Reframing sex perspectives in
ecology to be more inclusive

https://www.science.org/cont
ent/podcast/talking-tongues-
detecting-beer-and-shifting-p
erspectives-females

Stuhlsatz, Buck
Bracey, & Donovan
(2020)

Article A study on student conflation
of sex and gender in 8th -10th
grade genetics

https://doi.org/10.1007/s111
91-020-00177-9

Zemenick et al
(2022a)

Article Inclusive Sex and Gender
Teaching in Biology

https://doi.org/10.1093/biosc
i/biac013

https://doi.org/10.1080/10714413.2019.1694358
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