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Synopsis Inc lusive t eac hing is t eac hing in a way that reaches a l l students in the cla ssroom; thi s i s beneficial for ev ery one, 
p art icu lar ly for th ose with min orit ize d ident it ies. Inst ruct or s play a crit ica l role in sca ffolding how students are exposed to and 

le ar n science con ten t in t he classroom. In t hi s m anu script, we di scu ss how b iology instructo rs can make their classrooms more 
incl usive wi th r egar d to sex an d gen der diversi ty co n ten t. Many topics in biology are b ase d on androcent ric, hetero no rmative, 
and o p pressiv e framin g, ev en though thos e lens es are mor e r efle ct ive of our own history and culture than they are of the diversity 
we see in natur e. Her e, we summarize info rmatio n p resented in the S I CB 2024 wo r ks h op t itle d “Inco rpo ratin g sex div ersity and 

gen der in cl usivi ty in b iology undergrad uat e c lassroo ms” and p rovide instructo rs wi th (a) ratio nale fo r why incl usive t eac hing 
matt er s, (b) guidance on how to cha l len g e un s cientific vie ws a nd mak e t heir cur r icula more sex diverse and gender inc lusive , 
and (c) pract ica l an d easy-to-implem ent st rateg ies for di scu ssing “con ten tio us” to pics in th e classroom. In corporation of this 
materi al w ill be beneficial for students, for science and medicine, and for accurately r epr esenting the diversity found across the 
t re e of life. 
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 ecent c all s-to-action h ave hig hlig hted th e n eed for
nclusiv e pedag ogies within under graduat e c lassrooms
 Dewsbury and Brame 2019 ; Hales 2020 ; Har r is et al.
020 ; Zemenick et a l. 2022 ; Costel lo et al. 2024 ). Mount-
ng evidence su ppo rts the ide a t hat an inclusive le ar n-
ng env ironment c a n a id in closing t he attr i tio n gap be-
ween students who belong to historica l ly and/or cur-
ently m argin alized and di senfranchi se d g roups (i.e.,
aci al, sexu al, an d/or gen der min orities) an d th eir n on-
ino ri t ize d (whit e , cisgender, het erosexual) count er-
 arts, as att rit ion is often att ribute d to lacking a s ens e
 f belo n gin g in science , t ec hnology, eng ine ering, and
 athem atics (STEM) cla ssrooms rat her t ha n a n inabil-
 dvance A ccess pu blication Jun e 3, 2024 
C Th e Auth or(s) 2024. Pu blis h ed by Oxford University Press on behalf of the
o r permissio ns, plea se e-m ai l: j ourna ls.permissio ns@ou p.co m 
ty to compre h en d th e cour se cont ent ( Dewsbury and
rame 2019 ). 
Such findin gs hav e resu lte d in dis cours e among aca-

emics on bro ad l y app licab le best p ractices fo r inco r-
o rating incl usive p ersp e ct ives whi le t eac hing diver se
tudent po p u lat ions ( Ha les 2020 ; Har r is et al. 2020 ).
our se cont ent within the biolog ica l sciences is of-

en p art icu larly vu lnerable to biases, micro agg ressions,
nd a lienat io n, depending o n h ow th e m aterial i s de-
ivered to the students ( Hales 2020 ), as much of the
on ten t rela tes to people, including is s ues that per-
ain to student’s personal identities ( C asp er et al. 2022 ;
ack er a nd La mb ert 2022 ; L ewi s and Sh arpe 2023 ).
ddi tio n ally, m any topics in biology are b ase d on an-
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dr ocentric, heter o no rmative, and o p pressiv e framin g,
even though those lenses are more refle ct ive of our
own history and culture t han t hey are of the diversity
we see in n ature ( Nel s on 2017 ; Hayss en 2020 ; Kamath
et al. 2022 ; Lewis and Sharpe 2023 ; Subramaniam and
B artlett 2023 ; B aker and Hayssen in review ). For exam-
ple , mat eria l covere d in an introd ucto ry undergrad uate
genetics course may r elate dir ectly or indirectly to stu-
den ts’ iden t it ies, such as race o r ethnici ty, disab ili ty sta-
tus, sexual or ient atio n, o r gender identi ty ( Hales 2020 ).
As such, Hales (2020) h a s tailored a guide for how to
sig na l incl usivi ty o n these top ics wi thin a genetics class-
room. How ev er, to the best of our kn owledge, n o guides
cur rent ly exist for best practices in cov erin g sexual di-
v ersity and g ender incl usivi ty in an undergraduate biol-
ogy classroom. 

Instruct or s in undergrad uate b iology classes may be
hesitant to di scu ss sexual an d gen der diversi ty o r in-
t egrat e relat ed t opics int o their cour se cont ent due to
th e be lief t hat t hese is s ues ar e too contr over sial , politi-
cized , unrelat ed t o cour se cont ent, unimporta nt, a nd/or
beyon d th eir pers onal s cope of expertis e ( Casper et al.
2022 ; S harpe et al . 2023 ). Th ese con cerns are un der-
stand able w i thin a disci plinary cul ture that posi ts sci-
en ce an d scien ce e ducat ion as an ident ity-neut ra l and
apolit ica l enterpris e; howe ver, co ntexts purpo rt ed t o
be identi ty-neu tral implici tly no rmalize an d ens hrin e
dominan t iden t it ies, which car ry t he pr ivilege of be-
in g view e d as apolit ica l a nd unma rk ed ( C asp er et al.
2022 ; Fitzgera ld-Russel l and Kowalske 2022 ; Leyva et
a l. 2022 ). When inst ructors t ry to remain neut ra l by
not en gagin g with is s ues of sex, gen der, an d sexual-
i ty diversi ty in their c urric ula and pedagogy, their at-
tem pts a t neut ra lity or non-en gag ement t acit ly enforce
a “hidden cur r iculum,” which h a s b een describ ed by
Phi l li p Jackso n as “the unwri tten insti tu tio n al dem and s
fo r co nfo rmi ty” (qtd in Zook 2017 ). In this context, this
“hidden cur r icul um” incl udes a variety o f implici t and
explicit mes sa ges that s ugges t only con ten t tha t con-
forms to a socia l ly normat ive, cis h et erosexual , endosex
(i .e ., not int er sex; a per so n bo rn wi th sex c haract eris-
tics that fit normat ive expe ctat io ns o f male a nd f emale
b o dies) p aradig m can be considere d leg it imate biolog-
ica l knowle dge ( Bazzu l a nd Syk es 2011 ; Jun ka la et a l.
2022 ; Aivelo et al. 2022 ). 

Much of the existing r esear ch on teachin g sex, g ender,
and sexu alit y diversit y in biology classes has focused on
(a) h uman-orien ted con ten t, (b) presen ta tion of a sup-
pose d l y uni versal sex b inary, (c) p roj e ct io n o f human
gender stereotypes onto non-human or ganism s, and
(d) p ro motio n o f mo nogamous, heter osexual r epr o-
d uctio n as the su perio r strategy across non-human or-
gani sms, but thi s framing can increa se mi sco nceptio ns
abou t b iodiversi ty a nd f o ment b ina ry a nd cisheterosex-
ist social perspe ct i ves in bio logy s tudents ( Cas per et
al . 2022 ; S harpe et al. 2023 ; Subra ma nia m a nd Ba rtlett
2023 ). Suc h an approac h can a lso de cre ase t he qu alit y
of inst ruct ion an d th e o p po rtuni ty fo r au th entic un der-
standing o f mul ti ple o r ganism s, includin g plants, fun gi,
a nd va riou s verte brates, th at ut i lize a lt ernat e sex and
r epr oduct ive st rateg ies t hat cannot e asil y or accuratel y
b e mapp ed onto a bin ary, ci s h eteron orma tive, an thro-
p o centric life history ( C asp er et al. 2022 ; Subra ma nia m
a nd Ba rtlett 2023 ). Of pa rticula r releva nce to this con-
cept are former US laws on and crimina lizat ion of ho-
mosexu alit y (see Law rence v Texas 2003). The ba si s for
much of our legal rat iona le for criminalizing h om o-
sexu alit y comes from St. Thom a s Aquin a s, Plato, and
oth ers, wh o sta ted tha t same-sex sexu al behav ior is a
crime a gains t n ature, i s “unn atural,” or i s an abomi-
nat ion (se e the summary o f histo rical co ntext in Pope
1997 ). This belief t hat queer ness is inherently unnat-
ura l and un-biolog ica l is b oth p ervasive and influen-
t ia l, me aning t hat t h ere is n o “n eut ra l” pe dagog ica l op-
tion, an d n ot ackn owledging an d directly challen gin g
such beliefs can serve to t acit l y up ho ld them. Addi-
t iona l ly, histor ic and cur rent o p posi tio n to L GBT QIA + ,
p art icu larly t ran sg en der, in div idu als re lies h eavily on
ps eudos cientific r h etoric an d eugenic rat iona le ( Lewis
a nd Sha rpe 2023 ), a nd ma ny re cent leg islat ive efforts
to remove or res trict acces s to b o oks de aling wit h
L GBT Q IA + inf o rmatio n have been r ecently pr oposed
( Rosen thal 2024 ). Th us, by not t eac hin g a bout what
is known about the vast sex diversity found in nature
and across the t re e of life, we are doing our students a
disservice. 

Last ly, te aching in an excl usio nary, sex b inary way
can a lso re duce fe e lings of be lon gin g an d in crease at-
t rit ion for que er, t ra ns, a nd int er sex biology students,
fai l to prep ar e futur e me dica l p ro fessio n al s for the hu-
man b iodiversi t y they w i l l en counter, an d un derserve
a l l students within the current polit ica l con text tha t
incre asingly fe a tures a ppe als to t he scient ific va lid-
i ty o f a b iolog ica l sex bin ary to ju stify o p p ressio n o f
L GBT QIA + indiv idu al s ( Ca sper et al. 2022 ; Lewis and
S harpe 2023 ; S harpe et al. 2023 ). We want to note that it
s h ould n ot matter if queerness is reflected in beyond-
human b iodiversi ty o r not, as a l l indiv idu als deserve
h uman righ ts an d th e fre e do m to exist and exp ress
their ident it ies—fu l l stop. How ev er, giv en the histor-
ical context of leg islat ion an d th e focus o n b iolog ica l
data in r esear ch and classroom s, w e want to hig hlig ht
the impact of t eac hing (a nd resea rchin g) a bout natural
sex (and gender) diversity across taxa, as this can in-
fluence societal views and policy. R el ate d ly, Natu re r e-
centl y pub lished (May 1, 2024) an art icle col le ct ion t i-
t led S ex an d Gen d er in Sci en c e to hig hlig ht the neces-
sity and cha l len g es of studyin g sex and g ender in sci-
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n ce an d m edicin e, an d ear lier this yea r (Ma rch 14,
024), Cell pu blis h ed a focu s i s s ue on sex an d gen der
ha t em phasized gender equ alit y is s ues in academic sci-
n ce, th e co mplexi ty o f sex-rel ated vari ables, an d th e
roblem atic hi sto ry o f s ex res earch ( Cell 2024 ). As in-
truct or s in higher e ducat ion, we are perhaps our stu-
ents’ firs t expos ure t o this cont ent, and by t eac hing
 hem about t he vast diversi ty o f sex and sexu alit y in na-
ure, we c an pl ay a critic al role in empow erin g them
 o cont extua lize and crit ique arguments. Di scu ssions
 f beyo nd-human b iodiversi ty are impo rtant to disrupt
nd contradict common misconceptions about univer-
al h eteron orm ative bin a ries a n d s h ould be un der st o o d
s a com plimen t to, ra t her t han a replacement of, eq-
ity an d in clusion wor k uplifting the diversity of human

dent it ies. 
Teachin g a bou t variatio n and diversi ty in sex ex-

 ressio n can be low-han gin g f r ui t fo r botanists/plant
cient ists g iven the sig nificant p resence o f what o ne
ight ca l l “n on-n ormative” r epr oduct ive st rateg ies in

lants. This includes the domina nce a mong pla nts of
he cos exual s ex sys tem (his torica l ly r eferr ed to as
ermaphrodi tic o r b isexua l), in which a l l plants in a
 iven spe cies bear so-ca l le d “perfe ct” flowers with the
 apacit y to per for m bot h male (sper m p rod uctio n) and
emale (egg p rod uctio n) sexual fun ction—an d, in many
ases, the ab ili ty to self-fert i lize. On this b ackg round of
osexu alit y, how ev er, just a bout ev ery im agin able com-
 inatio n has evo l ved (t ypic ally num erous tim es in de-
endent ly) across t he plant kin g do m—incl uding dioe-
ious species in which indiv idu al pl a nts a re either uni-
exua l ly ma le or unisexua l ly fema le but never both
see R enner 2014 ), pl as tic s pecies in which indiv idu als
hif t effort lessly from one sexual system to an oth er over
he course of a growing s eas o n o r th eir lifetim es (e.g.,
oust and Cavers 1982 ; McDonn e l l et a l . 2019 ; B lake-
ahmud and Struwe 2020 ), species in which unisex-

 al indiv idu als c an (even briefly) fin d th emse lves oc-
a sion a l ly expressing as the o p posite sex (e.g., Martine
023 ), and species tha t a ppear m orph olog ica l ly to be
 ne sex fo rm bu t perfo rm functio n ally a s an oth er (e.g.,
n derson an d Sym on 1989 ). 
Students’ perceptio n o f plants as being far removed

rom humans and other anim al s, while often bem oan ed
y botanical ed ucato rs, can be an advantage when in-
rod ucing “co ntrover sial” t opics like th e beyon d binary
ature of sex (or even the concept of evolution, it-
elf) simp l y becau se wh at h appens in plants is per-
eiv ed as lar g e ly n on-t hre atening wit h r egar d to hu-
an identity and social mores. Like wis e, th e comm on

 ouc h points th at m any people already have with plants
lik e f o o d, garden s, cut flow ers, houseplants, r epr esen-
ation in a rt, a nd text i les) can easi ly be appro ache d
y instruct or s t hrough t he lens o f plant rep rod uctive
iology—and create interdi sciplin ary teaching o p por-
unit ies (e.g., Mart ine et a l. 2024 ) wit h r ich prospects
o r explo r ing t he var iatio n and diversi t y in sexu al ex-
 ressio n o n e en count er s every day by int eracting with
nd living alongside plants. 

Introd ucing co n cepts re lat ed t o sexu alit y by citing
on-animal systems can and should achieve more than

ust a re cog nit ion t hat, s ay, “pla nts a r e weir d.” Rather,
his approach fosters a n understa nding that diverse sex-
elate d st rateg ies are p art and parcel of the develop-

ent of life on Ea rth—a nd ca n be u sed a s a n exa mple of
h e comm ona lit ies among a l l organi sm a l g roups as they
ace th e s h ared ch a l len g es commen surate w ith liv ing on
 he s a me pla net. Esta blishin g the magnitude of “non-
ormat ive” sexua l variat ion in plants can thus function
s part of a scaffolding approach in which addi tio nal ex-
 mples a r e intr oduced . Diver se approac hes t o sexu alit y
 mong a nim al s migh t, instead of a ppe ar in g ex cept iona l,
e re cog nize d as p art o f a co n tin uum. Ther e ar e many
ert ebrat e examples of sex variation which can be used
o f urt h er h e l p students co nceptualize this co n tin uum,
ncl uding enviro nmental sex determinat ion st rateg ies
n some rept i les ( Krueger a nd Ja nzen 2022 ), fis h es that
han g e from a rep rod uctive ad ul t o f o ne sex to a rep ro-
 uctive ad ul t o f an oth er sex ( Nagah am a et al. 2021 ), and
bservatio ns o f same-s ex s exu al behav ior in hundreds
f anima l spe cies ( Bai ley a nd Z uk 2009 ; Roughga rden
013 ; Monk et al. 2019 ). 

Of re levan ce to broader society, many students wh o
r e enr ol le d in biology deg re e prog ra ms a re seeking
osi tio ns wi t hin he alt hcare settings. Cur rent medical
chool cur r icula are notor ious ly n on-in c lusive , p art ic-
la rly a round tra ns he alt hcare bot h in t he United St ates
nd glob a l ly ( Hana et a l. 2021 ; D ubin et a l. 2018 ). For
xample, US me dica l scho ols rep orte d a me dian of 5 h
f course-time (inter-quart i le ran g e 3–8 h) de dicate d to
 GBT QIA + -rela ted con ten t, though many schools re-
orted that they did not t eac h these topics at a l l during
h e pre-clinical an d/or clinical years ( Obe din-Ma liver et
 l. 2011 ; but se e examples o f p rograms wi th s ucces sful
ur r icular in terven tions in O’ Le a ry a nd Kunk el 2021 ).
ddi tio n ally, the m ajo ri ty o f medical students surv ey ed

a nk ed th eir sch ool’s in co rpo ratio n o f L GBT QIA + con-
en t in to t heir cur r iculum as being “fair or wor se ,” did
 ot fee l co mfo rtable di scu ssing t opics relat ed t o gen-
er t ransit ioning and gender-a ffirming surgery, a nd f elt
npr epar ed to obtain a co mp re h en siv e sexual history
n d counse l p at ients belong ing to the LGBTQIA + com-
unity ( O’ Le a ry a nd Kunk el 2021 ). Int er sex cont ent

n me dica l cur r icula is of ten eit h er re legated un der th e
mb rella o f L GBT QIA + he alt h training or is ta ugh t
i th ou t dat ed , pathologizing t er minology, alt hough

n in ten t iona l ly p at ient-centere d, t rauma-informe d ap-
roac h t o int er sex e ducat ion h a s b een prop osed and



4 B. N. Harris et al .

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/icb/advance-article/doi/10.1093/icb/icae054/7687154 by Texas Tech U

niv. Libraries user on 21 June 2024
pi lote d ( Endres et al. 2022 ). Incl usio n o f these top-
ics is ur g ently ne e de d as L GBT QIA + p at ients face
st ig m a, bia s, an d h e alt h dispar ities in m edicin e ( Liu
et a l. 2022 ; Ma lta 2023 ; Hatzenbueh ler et a l. 2024 ),
and L GBT QIA + me dica l students and physicians also
face st ig m a and di scrimin atio n fro m pe ers and p a-
tien ts ( Diman t et a l. 2019 ; Fre ema n a nd Keuroghlia n
2022 ). 

Researc h under scores t he cr it ica l sig nificance
of addressing m ental h eal th co n cerns am ong
L GBT QIA + students due to their heightened vul-
nerab ili ty t o adver se out comes st emming from so-
cieta l st ig ma, micro agg ressions, an d oth er stressors
( Hatzenb uehler 2009 ; Po t eat et al . 2011 ; Kulic k et al .
2017 ; Li pso n et al. 2019 ). Evidence s ugges ts that in-
teg rat in g L GBT QIA + -inclusiv e con ten t and l angu age
into biology cur r icu la not on ly p ro motes academic
s ucces s but also contribut es t o a s ens e o f belo n gin g
an d psych olog ica l sa f ety f or L GBT QIA + students,
enhan cing th eir overa l l menta l hea l th ou tco mes ( Bry
2017 ; O st ovic h and Case 2018 ). In terven t ions aime d
at fost ering inc lusive spaces a nd a ffirming ident it ies
have been s h own to positi vel y impact the mental he alt h
ou tco mes o f L GBT QIA + studen ts, em ph a sizing the
impo rtance o f holistic app roac hes t o su ppo rt th eir we ll-
being ( Butterfield et al. 2018 ; Toomey et al. 2018 ). Thus,
th e in co rpo ratio n o f s ex-divers e an d gen der-in clusive
t eac hing is a real, pressing need. 

Univ ersity in structors are view ed by students as pur-
v ey o rs o f kn owledge wie lding su bstant ia l epistemolog-
ical au tho ri ty ( C asp er et al. 2022 ), and STEM course
con ten t such as textb o oks is t ypic a l ly presente d and re-
ceived as “final science” or “sta temen ts of fact” rather
than refle ct ing a snaps h ot of th e on g oin g a nd dyna mic
p rocess o f scientific inquiry ( Aivelo et al. 2022 ). Con-
cerningl y, most bio logy textb o oks do not embrace the
natural diversity of sex and gender and instead: pro-
mote ideas of sex and gender essent ia lism, are overly
simplified, and/o r co nflate sex w it h gender ( D onovan et
a l. 2024 ; D un k et a l. 2024 ). As biology is uniq uely sit u-
ated as both a STEM discipline (in which course ma-
teri als are t ypic ally presented as “final science” rather
than o p po rtuni ties fo r cri t ica l in quiry) an d a su bj e ct
t hat direct ly t ouc hes o n aspects o f human diversi ty and
identi ty (incl uding those which m ay be vi sib l y or in-
visib l y emb o died by students), o p po rtuni ties to enforce
or cha l len g e th e n or mative “hidden cur r iculum” sur-
roundin g sex, g ender, and sexu alit y ar e pr esent in not
o nly course co n ten t but also in classroom management
and response to student inquiry ( C asp er et al. 2022 ;
Lewis and Sharpe 2023 ; Sharpe et al. 2023 ). As dis-
cussed in th e be low vign ett e , “Setti n g the s t age f o r an
i ncl us ive and p ro du ctiv e cl as s roo m ,” pro act i vel y estab-
lishing an inclusive classroom environment in which
a ffirmed na mes a nd p ro nouns ar e r espe cte d and use d
is a n importa nt step for su ppo rt ing t ra nsgender a nd
gen der n o n-co nfo rming students and rej e ct ing the at-
t itude summe d up by Bryant as “this space is for the sci-
ence; that stuff belongs outside of work” ( Bryant 2023 ).
Cour se cont ent may provide unexpe cte d and imp act-
ful o p po rtuni ties to address questio ns o r misco ncep-
tions students may hold related to, for example, cu ltura l
dis cours es on the her it a bility of L GBT QIA + ident it ies
( C asp er et a l. 2022 ). Prep aring for how to handle ques-
tio ns, co mm ents, an d miscon ceptions re lat ed t o social
ident it ies such as sex, gen der, an d sexu alit y is a key strat-
egy for dev elopin g a respon siv e and inclusive classroom.
As explained in the below vignette “Handl i n g hot b utt o n
t op ics ,” bein g w el l informe d on these is s ues can facili-
tate effe ct iv e respon ses to ho t b u tto n top ics in the class-
roo m, bu t being pr epar ed to an sw er ap pro priate ly wh en
the topic or question is beyond one’s scope of knowl-
e dge is e qua l ly im portan t for main taining a su ppo rtive
environment. 

Man uscript f ocus and g oals 

Thi s paper wa s developed a s the resul t o f a wo r ks h op
h e ld at the 2024 Society for Integ rat ive and Comp ar-
ativ e B iology (S I CB) me et ing in Se att le , Washingt on,
and presents some is s ues around incl usivi ty and best
pract ices spe cifica l ly aime d at biology courses, espe-
cia l ly those that include huma n-releva nt content. These
courses are p art icu larl y prob lem atic, a s when hum an
data are invo l ved, it is impossible to disentangle the ma-
ter ial from societ al contexts. Furt her, con ten t i s ba sed
o n accepted “no rm s” a b out human b o dies ( Zemenick
et al. 2022 ), leaving students open to refle ct ing on how
the course con ten t rela tes to th emse lves an d th eir own
b o dies. Perhaps refle ct ing t he histor ica l disconne ct be-
t ween inclusiv it y and t eac hing huma n-f ocus ed cours es,
students who belong to gender- and sexual-mino ri ty
gr oups ar e less likely t o complet e deg re es in STEM
t han t h eir peers wh o do n ot be long to th ese groups
( Zemenick et al. 2022 ). Introd ucto ry b iology and hu-
ma n a natomy a nd p hysio logy cour ses are oft en seen
a s ch a l leng ing, gate-ke eper courses with high att rit ion
rates ( Bri tso n 2022 ; Hat field et a l . 2022 ). To this end ,
courses that are ta ugh t from a p ersp e ct ive that does
n ot in c lude sexual diver sity an d gen der in cl usivi ty may
widen the att rit ion gap. 

The go a l s of thi s m anu script are to (1) capture the in-
fo rmatio n p resented in the S I CB 2024 wo rkshop ti tled
" In c o rpo rati n g sex diversity and gender i ncl usivity i n b io l-
ogy un der gra du ate cl assro oms ” an d (2) provide instruc-
t or s with information on how to make their cur r icula
more sex diverse an d gen der in c lusive . Aft er int eracting
wit h t his artic le , reader s s h ould kn ow or be able to: 
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1) D escr ibe why inclusive teaching is im portan t. 
2) List s e vera l st rateg ies for how t o creat e a cul ture o r

no rm o f incl usio n in their classroo m. 
3) P ractice different ways of ca lm ly a nd effe ct i vel y

de aling wit h ho t-b u tto n si tuatio ns o r di scu ssions in
the classroom. 

4) Explain at least one concrete way to inco rpo rate sex-
diverse and gen der-in clusive l angu age into peda-
gog ica l materia ls. 

etting the sta g e for an inclusive and 

r oductive classr oom 

r eating an inclusiv e classr oom/classr oom manage-
ent 
. Kelsey Lewis 
reatin g an inclusiv e cla ssroom i s o ne o f the firs t s teps

n t he jour ney to a sex-diverse and g ender-inclusiv e
 iology classroo m. Al l inst ruct or s, r egar dless of course
ubj e ct matter, ne e d a basic understanding of gen-
er gra mma r ( Tra ns Studen t Educa tional Resources
TSER] “Gender Gra mma r”) a n d gen der p ro noun
sage (TSER “Gender P ronouns”). Resea rch on tra ns
ollege students determined that indiv idu ally and as
 co mmuni t y, trans students c an face v iolence, f ea r,
nd hat re d ( Pusch 2005 ; Ran kin et a l. 2010 ; Be emyn
 nd Ra nkin 2011 ; summa rized in Nicolazzo 2017 ).
o lleges and uni versities have a respo nsib ili ty to make

a mpuses sa f e , inc lusive , welco ming spaces fo r lesb ian,
ay, bisexual, tran sg ender , queer , int er s ex, and as exual
L GBT Q IA + ) students, a nd setting up a sa f e , inc lu-
iv e, and w elcomin g classroom is on e compon ent of
 any th at are neces sary. STEM ins truct or s oft en fail

o re cog nize th e re levan ce of gen der, sex, an d sexu alit y
o their cl assroom env ironments (see a bov e), which
an be f r ust rat ing and hurt fu l to L GBT QIA + stu-
ents ( Co op er an d Brown e ll 2017 ; C asp er et al. 2022 ).
o op er et al. (2020) proposed fourteen recomm en da-

 ions, divide d into five subse ct io ns, fo r creating a more
ncl usive enviro nment fo r L GBT QIA + indiv idu als in
cademic biology. One of these subse ct ions is “Create
 p po rtuni ties fo r p eople to describ e wh o th ey a re a nd
void as s uming people’s identities, na mes, a nd pro-
 ouns.” This su bse ct io n o ffers thr ee r ecomm en dations:
e ne e d t o fost er safe environments fo r individ uals to

eve al t heir L GBT QIA + ident it ies; we cannot as s ume
n indiv idu al’s gender or p art ner choice; and we must
reate o p po rtuni ties wh ere in div idu al s m ay c hoose t o
 hare h ow th ey ar e r eferr e d to, spe cifica l ly th eir nam es
nd p ro no uns ( Coo per et al. 2020 ). 

Their addi tio nal s ugges tio ns centered o n u t i lizing
 GBT Q IA + la n guag e ap pro priat ely, c hamp io ning the
 GBT QIA + co mmuni ty, esta blishin g an inclusiv e bi-
logy cl assroom env ironm ent, an d con ducting biol-
gy e ducat ion r esear ch with L GBT QIA + inclusiv it y in
in d. Jae ke l an d Holm es (2019) proposed a pract ica l
 ode l for training col lege facu l ty o n how to su ppo rt

rans students in the classroo m, bu t foun d in th eir wor k-
 h ops for faculty and t eac hing a ssi st ants t hat educa-
 or s can be resistant to gen der-in clusiv e teachin g strate-
 ies. Whi le some educat or s may struggle with learn-
n g g en der-in c lusive t eac hing strat egies, these strat egies

ay benefit more students than ever before, as 5.1%
 f ad ul ts in the Uni t ed Stat es under 30 year s old (ages
8–29) identify as tran sg en der an d/or n onbinary, com-
 are d with 1.6% of those are 30–49, and 0.3% of those
0 and older ( Brown 2022 ). 

One of the most f undament a l aspe cts o f a classroo m
s simp l y list ening t o and speaking t o eac h other. An en-
age d, act ive-le ar ning classroom invo l ves communica-
io n amo n g and betw een students and wit h t he instruc-
o r(s). Depending o n th e m eth ods of active learning,
 his can necessit ate kn owing h ow th ose in th e classroom
ike to be r eferr ed to. F or exam ple, in a classroom setting
here students may be w orkin g in pairs or small groups
 ften, o r a sma l ler classroom where students wi l l be en-
aged in di scu ssio n o r le ar ning act ivit ies together reg-
larly, i t is impo rtant fo r students to kn ow h ow to refer
 o eac h other, in addi tio n t o the instruct or(s) knowing
he students. While pron oun s har ing, of ten refer red to
s a “p ro no un go-ro und” h a s becom e m o re co mmo n in
 iology classroo m s ov er the last s e v eral y e ars, t he man-
er of doing so, as well as potential per for mativ it y of the
ct, h ave been de bated ( Manion 2018 ; Spade 2018 ). The
n ten tions be hin d p ro no un go-ro un ds—to kn ow h ow
o refer to each other respe ct fu l ly and ensure that a l l
resent fee l in cluded an d valued—are critical to an in-
 lusive c lassroom. How ev er, forcin g a l l present to share
heir p ro nouns can unin ten t iona l ly f orce a n individ-
al into choosing betwe en out ing th emse lves or sharing
 ro n ouns th ey are n ot co mfo rtable wi th a nd f eeling dys-
horic ( Xiao 2020 ). Furt her mo re, p ro no un go-ro unds
 an pl ace so meo ne who is g ender-questionin g in a dif-
cul t posi tio n. One way t o initiat e p ro no un go-ro unds

n the classroom is to ask students to introduce them-
elves with their names and p ro nouns if they feel com-
o rtable, al though this o ften resul ts in f ew students sha r-
ng their p ro nouns alo ng wi t h t h eir nam e. Rath er than
imp l y offering the o p po rtuni ty to share p ro nouns, in-
truct or s can fram e h ow-we-refer-t o-eac h-other as part
 f a co mmuni ty ag re em ent in th e clas sroom: We a g re e
s a co mmuni ty to refer to people the way that they
 ave a sk ed to be ref erred to. This me ans t hat if so meo ne
har es pr onouns in addition to their name, then we use
h eir nam e an d th ose p ro n ouns, an d if som eon e h a s not
har ed pr on ouns, th en we do not use p ro nouns to refer
 o that per so n, o nly that perso n’s n ame. Thi s co mmuni ty
g re emen t framing in t ends t o hig hlig h t the in ten tion,



6 B. N. Harris et al .

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/icb/advance-article/doi/10.1093/icb/icae054/7687154 by Texas Tech U

niv. Libraries user on 21 June 2024
kn owing h ow to respe ct fu l ly refer to each other, while
remin ding th os e pres en t tha t if we do n ot kn ow a per-
so n’s p ro noun s, w e can simp l y u se th at person’s n ame.
A m eth od that a l lows the students to introduce them-
se lves to th e instructo r(s), wi thou t s haring pu b licl y, is a
dig ita l or p aper s urvey, s uch as on a notecard ( Co op er et
al . 2020 ; S mith 2021 ; NYU ). Asking for a students’ infor-
matio n incl uding na me a nd p ro n uncia tio n, p ro nouns,
an d wh eth er th ese may be used in class, along with ma-
j or, care er go a ls, an d/or oth er int roductory quest ions
can prevent a student from being deadnamed (i .e ., call-
ing a student their birth name when they no lon g er use
th at n ame), whi le a lso en surin g no t to o ut a student to
their cla ssm ates ( Smi th 2021 ). Addi tio nal m eth od s m ay
incl ude u t i lizing p a per table/desk ten ts ( NYU ), which
provide an on g oin g reminder for both students and in-
structor(s) how each person wis h es to be r eferr ed to.
MacNa ma ra et al. (2017) found that a gender p ro noun
activ it y in a sociology class setting led to greater empa-
thy for tran sg en der in div idu als and a greater re cog ni-
tion th at mi sg enderin g is a serious is s ue. At ins ti tu tio ns
with a pr eferr ed name policy, instruct or s might include
info rmatio n o n how to have their names updated in the
system in the syllabus and remind the class of this infor-
ma tion when in troducing these topics in the classroom.
In cases where such policies are not readily available, in-
struct or s can set aside a mech ani sm for students to pro-
vide their u sed n ame. Thi s p roced ure wi l l a l low t rans
students the o p po rtuni ty to focus on le ar ning wit hout
the anxiet y associ ated w it h being de adnamed in t he
classro om, an imp ortant o p portunity for students who
may not have an updated name on the course roster. 

It’s in the syllabus!—the syllabus as a tool for inclusive
teaching 
Brea n na N. Har r is 
Syllabi are often viewed as r equir ed , boilerplat e docu-
men ts tha t serve as a con t ract betwe en p ro fesso r and
student. Many times, p ro fesso rs do not like writing
them as th ey fee l like legal docum ents, an d students do
not like reading them. How ev er, ther e ar e many bene-
fits to syllab i, a majo r o n e being th ey are often a stu-
den t’s first in t roduct ion to an d experien ce with an in-
structor and with the course topic ( Harnish and B ridg es
2011 ). The syllabus sets the tone and t he nor ms for
th e course an d can s ha pe studen t le ar ning exper iences
( Ro berts 2016 ). His torica l ly wi thin STEM disci plines,
fie ld n o rms co n tain a u tho ri tat ive, obj e ct ivist (i .e ., sci-
en ce see ks th e truth an d laws of nature an d by using
the scientific met hod t here is no bi as; soci al and cul-
tura l posit iona lity do not influence obj e ct ive t ruths in
da ta), androcen tric, mi sogyni stic, and raci st messaging
a nd fra ming ( Nelso n 2017 ; K amath et a l. 2022 ; a ls o s ee
a bov e). Thus, t hese s ame t hemes of ten appe ar in syllabi
and in framing of course m aterial s. How ev er, there is
an increasing interest in addressing these assumptions
in b iology (e.g., K am ath et al. 2022 ; Lewi s and Sh arpe
2023 ) and in ma king syl lab i mo re incl usiv e g enera l ly
( Umbach and Waw rzy nski 2005 ; Chand ar et al. 2023 )
and within biology courses ( Gin et al. 2021 ). 

Th e con cept of in c lusive t eac hing i s va st a nd ca n be
appro ache d and define d in mu lt iple ways. This is p art ic-
u larly t rue in the case of t eac hing with int er se ct iona lity
in mind. For exa mple, Ha r r is et al. (2020 ) di scu ss uni-
versa l desig n f or lea rning fra ming, trauma-inf ormed
t eac hing, cu ltura l l y responsi ve t eac hing, mind set m an-
agem ent, an d focusing on equity in course design and
acces s. We encoura ge reader s t o en gag e wit h t hat pa-
per for these topics as it h a s s e v eral ex cellen t exam ples
a nd scena rios. In a n excellent re vie w paper, De wsbury
a nd Bra me (2019 ), provide an interactive webpage with
r esour ces on mu lt iple aspe cts of inclusive t eac hing, in-
cl uding the impo rtance o f c limat e an d h ow pe dagog ica l
choices can shape the s ens e of belon gin g. Here, w e wi l l
focus on h ow th e syllabus can be st ructure d to enhance
incl usivi ty, p r imar i ly by sett in g norm s a nd f ostering a
s ens e of belon gin g. 

Ju st a s t he ter m inclusive te achin g can hav e mul-
ti ple interp retatio ns, so too can inclusive syllabi. At
T exas T ec h Univer sity (TTU), I att ended a y ear-lon g
prog ram (Inst itut e of Inc lusiv e Ex ce llen ce), an d on e
ta sk wa s to overh aul o ne o f our syllab i to be mo re
inc lusive . The TTU Teac hin g, Learnin g, a nd P ro-
fessio nal Develop men t Cen ter (TLPDC) main tains a
website ( ht t ps://w w w.depts.t t u.ed u/tl pdc/Creating _ an _
I nclusive _ S yll abus.php ) w it h very usef ul r esour ces on
inclusiv e sylla bi , inc luding a document containing 7 ar-
eas to consider (1. Tone and fra me, 2. Lea rnin g g o a ls
and obj e ct ives, 3. Le ar n er-centered fram ewor k, 4. Con-
tent sele ct ion, 5. Le ar ning act ivit ies and as ses sments,
6. Gen eral statem ents an d policies, an d 7. Visual, or-
ganizat iona l , and c l arit y). Some aspects of inclusive
syllabi ar e r e lative ly easy to inco rpo rate (e.g., o rgani-
zation, flow, word t one , a nd f o nt o r colo r cho ices),
where as ot hers can be more cha l leng ing and ta ke more
investm ent (e.g., in co rpo ratio n o f a nti-racist, f eminist,
o r counterno rmative co ntent; design and implementa-
tio n o f incl usi ve acti vities and as ses sments). In addi-
tion to pract ica l cha l len g es, in location s where div er-
si ty, equi ty, an d in cl usio n (DEI) ini t iat iv es hav e been
lega l ly b anne d or rest ricte d, teachin g inclusiv e ly com es
wit h fe ar and uncertain ty. F or exam ple, in Texa s, Sen ate
Bi l l 17 was sig ne d on June 17, 2023, and as of Jan-
uary 1, 2024 the bi l l b ans DEI o ffices, divisio ns, uni ts,
o r universi ty-spo nso red ini tiatives; p rohib i ts the use of
a ny D EI m aterial s o r co ntexts in hiring o r admissio ns;
and prevents t rainings, prog rams, or act ivit ies relate d
t o race , colo r, ethnici ty, gender identi ty, o r sexual o ri-

https://www.depts.ttu.edu/tlpdc/Creating_an_Inclusive_Syllabus.php
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n ta t ion (sad ly, as a resu l t, the Insi tu te o f Incl usive Ex-
el lent prog ram h a s been di scon tin ued). As of writing
hi s m anu scrip t, a to tal of 11 states have sig ne d ant i-
EI bi l ls into law (North Da kota, Ida ho, Wy omin g,
ennessee, North Carolina, Texas, Florida, Indiana, Al-
ba ma, North Ca rolina, Ka nsas, a nd Ut ah; t he Chron-
cle of Higher Ed ma inta ins a n a nti-D EI bill track er;
hronicle s taff 2024 ), mos t o f them p rohib i ting DEI in
iring . These regul atio ns o ften do not focus on class-
oom inst ruct ion (f or exa mple, Texas SB 17 s ays t he
ubse ct io ns o f the b i l l do no t ap p l y t o academic cour se
nst ruct ion; howe ver, s ee dis cussio ns around Flo rida’s
Don’t Sa y Ga y” bi l l), but e ven s o, th e n orm an d cul-
ure those laws create ca n mak e instruct or s f ea rful of
u shback. Thu s, it can feel challen gin g to add inclu-
ive info rmatio n—pa rticula rly inf o rmatio n th at ch al-
en g es mi sogyni stic, raci st, h eteron orm ative, ci snorm a-
iv e, and ex cl usio nary views—in a writt en cour se docu-

ent. How ev er, the sylla bus can actua l ly be an excel-
ent place to counteract those views and can serve as
 prote ct ive me ch ani sm. Often, arb i t rat io n o f teaching
om plain ts relies heavily on the syllabus (e.g., did the
nstruct or and cour se mat eria l fol low the syl labus and
t ated le ar ning ou tco mes? Were grading policies fol-
o wed? etc.). I f the syllabus sets th e n o rm fo r incl usio n
nd provides a st rong rat iona le for doing so, the course
o a ls and expe ctat ions are clear to a l l. 

In this se ct ion, I high light four ways in which instruc-
 or s c an prov ide strong rat iona le for ma king syl labi in-
lusive: (1) le ar ning ou tco mes; (2) universi ty missio n
ta temen ts, stra tegies, and/o r val ues; (3) scientific and
e dica l organizat ions; and (4) primary lit erature . Aft er

h e TLPDC program, I over hauled my syllabi in many
oma ins a n d n o w use a F requently A ske d Q uest ions
ram ewor k for my document ( Loepp 2019 ). My syllabus
e ct ions (quest ions) include the below, and s e veral of
hes e s e ct ions a l low m e to in co rpo rat e bac kgroun d an d
at iona le for inclusive t eac hing strat egies. 

. Who is t eac hing? 
i. Wh en an d wh ere do we m eet? 
ii. What do I ne e d? 
v. Why is this topic im portan t? 
. What wi l l I get from this class? Le ar ning ou tco mes

an d th eir as ses sment. 
i. What are we doing in thi s cla ss, an d h ow do I e ar n

points? 
ii. How do course con ten t and structure relate to the

“real world”? [ Co urse Top i c ] an d society. 
iii. Do I have to come to cl ass? Attend a nce a nd mak e-

up policies. 
x. What are the expe ctat io ns fo r thi s cla ssroom? 
. How do I contact you? What if I ne e d h e l p o r have

questions? 
i. What wi l l be in a l l my syl la bi? Univ ersit y syll abus
sta temen ts. 

ii. Help! I’m feeling overwh e lm ed. What can I do? 
iii. Um, I have a lot of questions ab out college, b eing a

studen t, in t ernships, career s, researc h, et c.—What
can I do? 

G iv en the con ten t ious polit ica l and cu ltura l environ-
en t tha t ma ny a re facing in higher e ducat ion at this

ime, my f ocus f or thi s vignette i s o n ratio n ale and ju s-
 ificat io n fo r why we ne e d t o t eac h inc lusi vel y, and this
i l l not be a how-to on creating inclusive syllabi over-
 l l. Fo r mo re info rmatio n o n other aspects o f building
nclusiv e sylla bi an d assignm ents, pleas e s ee the TTU
LPDC websit e , Dewsbury a nd Bra me (2019) , Ha r r is
t al. (2020) , and other cited sources. 

earning outcomes 

e ar ning ou tco m es are “th e kn owledge, s ki l ls, att i-
udes, and hab i ts o f mind tha t studen ts have a nd tak e
it h t h em wh en th ey s ucces sfu l l y comp let e a cour se
r a program” ( Suskie 2009 ). Crafting learning out-
omes is a form of b ackwards desig n ( Han de l sm an et
 l. 2007 ), where inst ruct or s think about their overa l l
ourse go a ls a nd fra ming bef or e they cr e ate t heir con-
en t. F or In troductory Biology and A n atomy and Phys-
ology courses, many of t he le ar ning ou tco mes a re fa irly
ta nda rd (e.g., see Human Anatomy and Physiology
o ciety 2023 [HAPS] L e ar ning Ou tco mes; NS F Visio n
 nd Cha n g e 2012 ), and s e v eral g o o d pap ers describing
ha t undergradua te biology or pre-me dica l students

 h ould kn ow exist (Core Principles in A and P, Michael
t al. 2009 ; BioCore Guide based on NSF Vision and
han g e, B rown e ll et al. 2014 ; GenBio-MAPS, Couch et
l. 2019 ; Phys-MAPS, Semsar et al. 2019 ). In addi tio n
 o cont ent-specific le ar ning ou tco mes, i t i s al so com-

on to include aspects of car eer pr ep arat ion, crit ica l
n d m etacog nit ive thin kin g, teamw or k, an d communi-
at ion ski l ls. Fo r p re-heal th students, kn owing th e ce l-
ula r a n d m ech ani stic detail s of he alt h and dise ase is
bsol u tely impo rtant. How ev er, me dica l p ro fessio n al s
rea t h um ans, th at i s—they t reat pe o ple, no t just wa l k-
ng emb o diments of textb o ok info rmatio n; we are a l l
ot just bags of cel ls. Pe ople are com plex, m u lt ifacete d
eings wh ose h e alt h an d be havior are in disputab l y im-
 acte d by biology but also by socia l, cu ltura l, and po-

it ica l views, and by policy de cisions (se e Wear et al.
017 ; Ma ta thia and Tello 2020 ; Nie bla s-Bedolla et al.
020 ; Vyas et a l. 2020 ; C hin 2021 ; Golden et a l. 2021 ;
ahn 2021 ; Sudai et al. 2022 ; Frost and Meyer 2023 ). In

023, th e Am eric an Medic al Associ ation ( AMA 2023 )
eleased a list of the top 10 ethical is s ues medical stu-
ents s h ould be ta ugh t, n umber 7 was addressing in-
 quit ies in hea lthca re a nd number, 10 wa s m aking de-
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cisions when professional and personal values div er g e.
Th us, the h uma n a n d interactive side of m edicin e is in-
credib l y im portan t. Lastly, tea mwork a nd communica-
tio n are impo rtant in most (a l l?) j obs, but are excep-
t iona l ly im portan t in h ealth ca re, both a mo ng p ro fes-
sion al s and between p ro fessio n al s and pa tien ts ( Lerner
et al. 2009 ; Fong Ha an d Longn eck er 2010 ; Ra nja n et
a l. 2015 ). So, in addit ion to context-specific le ar ning
ou tco mes, instructo rs can inco rpo ra te h uman-cen tered
go a ls. F or exam ples of broader le ar ning outcomes for
use in an inclusive syllabus see Box 1. 

University mission or values statement 
Tradi tio nally, instructo rs are employed within institu-
tio ns o f higher ed ucatio n. Each o f these insti tu tio ns h a s
their own ethos and culture , inc luding the guiding doc-
uments of the university mission, values, student hand-
b o ok, and p ossib l y a st rateg ic pl an or v i sion. By u sing
v erbiag e or g o a ls from the university mission within
th e syllabus an d/or th e le ar ning ou tco mes, instructo rs
can a lig n t he course wit h t he insti tu tio n al goal s and val-
ues. F or exam ple, T exas T ec h Univer sity h a s a University
St rateg ic Plan—Texas Tech University A F ounda tio n fo r
the Next Cen tury: A Pa thway to 2025 . This plan has
thre e maj or st rateg ic p rio ri ties: 1. Educ ate an d emp ow er
a div er se stu d ent b o dy , 2. Enabl e i nno v ativ e r esear ch
and creative act ivit ies , a nd 3. Transf o rm lives and com-
m un it ies t hro u gh s trat egic o utrea ch an d engaged schol-
arship. Each of these st rateg ic p rio ri ties h a s subgo a ls
and specific st rateg ies to accomplish those go a ls. Addi-
t iona l ly, the Texas Tec h Univer sity Mission Sta temen t
is “A s a p ub lic r esear ch univ er sity, T exas T ech a dvan c es
k nowledge th rough in nov ativ e and creative teachi n g, re-
sea rch a n d sch ol ar s hip. The u niv er sity is d edi cated to
stu d ent su c c ess by pre p ari n g l earner s to b e ethi cal l ead-
ers f o r a div er se and gl ob ally comp et it iv e w o rkf o rce. The
univ er sity is com m itted to enh an ci n g the cultural and
ec on omi c d ev el o pment of t he s t at e, natio n and wo rld .”
Thus, b oth do cuments p rovide co ntext and framing
fo r incl usive t eac hing practices a nd ca n be cited in the
syllabus. 

(Inter)National science and professional 
organizations 

Ju st a s each insti tu tio n h a s its own values and go a ls,
so too do our e ducat iona l and scientific or ganization s.
The majo ri ty a re a rdent su ppo rt er s of inc lusive and
holist ic e ducat iona l cur r icula and of tackling bias in
scien ce an d m edicin e. Table 1 is a n exa mple of s e veral
o rganizatio ns an d re levant policies that may be useful
for syllabus design, especially for courses that train
p re-heal th students and/or cover human content. By
r efer en cing th ese statem ents or linking to them within
the syllabus document, instruct or s can provide the
car eer pr epara tory ra tio nale fo r th e in cl usio n o f diverse
gen der an d sex con cepts. I in clude s e vera l of the lin ks
in my How d o es cour se co nt ent and s t ruct ur e r elat e t o
the “real w orl d” se ct io n o f the syllabus; I am happy to
share my syllabi upon request. 

Primary literature and resources 

La stly, a va st b o dy of literature on inclusive t eac hing and
effe ct ive e ducat iona l pract ices exists within th e fie ld of
di scipline-ba se d e ducat iona l r esear ch (DBER). Of par-
t icu la r releva nce to this manuscript is the DBER orga-
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Table 1: List of sex and gender inclusive policies and statements from national and international scientific and professional organizations 

Policy # or title Policy, unit, or office description Link 

National Institutes of Health (NIH) (US, federal) 

UNITE The UNITE initiative focuses on three primary 
domains—health disparities/minority health 
research (HD/MH), internal NIH workforce, and 
external biomedical and behavioral research 
workforce—that intersect and enable greater 
transparency , accountability , and communications 
across NIH and the biomedical and behavioral 
research community 

https: 
//www.nih.g o v/ending- structural- racism/unite 

NOT-OD-15-102 Sex as a biological variable https://grants.nih.g o v/grants/guide/notice-files/ 
not- od- 15- 102.html 

NOT-OD-18-014 Inclusion of women and minorities in clinical 
research 

https://grants.nih.g o v/policy/inclusion/women- 
and-minorities.htm 

Established 1990 Office of Research on Women’s Health; primers on 
sex vs. gender and other info 

https://orwh.od.nih.g o v/sex-gender

Established 2015 Office of Sexual and Gender Minority Research; 
have a strategic plan with good info 

https://dpcpsi.nih.g o v/sgmro 

National Science Foundation (NSF) (US, federal) 

2022–2026 strategic 
plan 

Core values : “NSF’s strength is scientific leadership. 
We value diversity and inclusion, demonstrate 
integrity and excellence in our devotion to public 
service, and prioritize innovation and collaboration 
in our support of the work of the scientific 
community and of each other . ” Vision : “A nation that 
leads the world in science and engineering research 
and innovation, to the benefit of all, without barriers 
to participation.” One pillar of the vision: ensuring 
accessibility and inclusivity 

https://www.nsf.g o v/news/special _ reports/ 
strategic _ plan/ 

National Science Board (NSB) (US, federal; governing body of NSF) 

Vision 2030 Report for what the United States must do to 
r emain w orld innovators in science and engineering. 
One pillar is talent, and increased recruitment and 
retention of a diverse workforce is a major goal, as 
is an inclusive culture 

https://www.nsf.g o v/nsb/NSBActivities/vision- 
2030.jsp 

World Health Organization (WHO) and World Health Assembly (Global) 

WHA67.15 Strengthening the role of the health system in 
addressing violence, in particular against women and 
girls, and against children 

https://iris.who.int/handle/10665/252276 

WHO/FCH/GWH/08.1 
Strategy for integrating gender analysis and actions 
into the work of WHO 

https://www.who.int/publications/i/item/ 
WHO- FCH- GWH- 08.1 

Published manual Gender mainstreaming for health managers: a 
practical approach 

https://iris.who.int/handle/10665/44044 

Centers for Disease Control (CDC) (US, federal) 

National Center for 
HIV, Viral Hepatitis, 
STD, and TB 
Pr ev ention; 
Statement 

Collecting sexual orientation and gender identity 
inf ormation. Ad dressing the health needs of people 
who are lesbian, gay, bisexual, or transgender (LGBT) 
is a key part of HIV, Viral Hepatitis, STD, and TB 
pr ev ention 

https://www.cdc.g o v/nchs/nhis/ 
sexual _ orientation/background.htm 

US Department of Health and Human Services (DHHS) (US, federal) 

Healthy people 2030 Health Equity in Healthy People 2030 ′ “Eliminate 
health disparities, achieve health equity, and attain 
health literacy to improve the health and well-being 
of all”

https://health.g o v/healthypeople/priority- 
areas/health- equity- healthy- people- 2030 

Healthy people 2030 Increase the number of states, territories, and DC 

that include sexual orientation and gender identity 
questions in the BRFSS—LGBT-03 

https://health.g o v/healthypeople (enter 
LGBT-number into search bar) 

Healthy people 2030 Increase the number of national surveys that collect 
data on transgender populations—LGBT-02 

Healthy people 2030 Increase the number of national surveys that collect 
data on lesbian, gay, and bisexual 
populations—LGBT-01 
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Tab le 1: Contin ued 

Policy # or title Policy, unit, or office description Link 

Healthy people 2030 Increase the number of states, territories, and DC 

that use the standard module on sexual orientation 
and gender identity in the BRFSS—LGBT-04 

Healthy people 2030 Reduce bullying of transgender 
students—LGBT-D01 

Healthy people 2030 Reduce bullying of lesbian, gay, or bisexual high 
school students—LGBT-05 

United Nations (UN) (Global) 

A/HRC/RES/41/18 Mandate of the Independent Expert on protection 
against violence and discrimination based on sexual 
orientation and gender identity 

www.ohchr.org/en/sexual- orientation- and- 
gender- identity/resolutions- sexual- 
orientation- gender- identity- and- sex- 
characteristics (weblink provides a list of all 
the below) 

A/HRC/RES/40/5 Elimination of discrimination against women and 
girls in sport 

A/HRC/RES/32/2 Protection against violence and discrimination based 
on sexual orientation and gender identity 

A/HRC/RES/17/19 
and 
A/HRC/RES/27/32 

Human Rights Council Resolution—human rights, 
sexual orientation and gender identity 

Statement—april, 
2020 

COVID-19: targeted actions needed to protect 
LGBTI people amid pandemic—Bachelet 

https://www.ohchr.org/en/pr ess-r eleases/ 
2020/04/covid- 19- targeted- actions- needed- 
protect- lgbti- people- amid- pandemic- 
bachelet?LangID=E&NewsID=25807 

American Medical Association (AMA) (USA) 

D-135.997 Environmental Contributors to Disease and 
Advocating for Environmental Justice 

https://policysearch.ama-assn.org/policyfinder
(enter policy number in search bar) 

D-350.984 Reducing Discrimination in the Practice of Medicine 
and Health Care Education 

H-65.973 Health Care Disparities in Same-Sex Partner 
Households 

D-295.963 Continued Support for Diversity in Medical 
Education 

H-295.897 Enhancing the cultural competence of physicians 

D-200.972 Encouraging LGBTQ + Representation in Medicine 

H-160.991 Health Care Needs of Lesbian, Gay, Bisexual, 
Transgender, and Queer Populations 

H-295.878 Eliminating Health Disparities—Promoting 
Awareness and Education of Sexual Orientation and 
Gender Identity Health Issues in Medical Education 

D-295.312 Medical Spectrum of Gender 

H-65.967 Conforming Sex and Gender Designation on 
Government IDs and Other Documents 

H-65.976 Nondiscriminatory Policy for the Health Care 
Needs of LGBTQ Populations 

H-65.942 Supporting the Use of Gender-Neutral Language 

H-460.891 Mitigating Gender Bias in Medical Research 

D-100.968 Gender Identity Inclusion and Accountability in 
REMS 

H-65.962 Affirming the Medical Spectrum of Gender 

H-65.959 Opposing Mandated Reporting of People Who 
Question Their Gender Identity 

H-60.898 Opposing the Censorship of Sexuality and Gender 
Identity Discussions in Public Schools 

H-315.967 Promoting Inclusive Gender, Sex, and Sexual 
Orientation Options on Medical Documentation 

H-65.957 Pr ev enting Anti-Transgender Violence 

H-170.968 Sexuality Education, Sexual Violence Pr ev ention, 
Abstinence, and Distribution of Condoms in Schools 
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Tab le 1: Contin ued 

Policy # or title Policy, unit, or office description Link 

H-160.991 Health Care Needs of Lesbian, Gay, Bisexual, 
Transgender and Queer Populations 
LGBTQI + and ally caucus 

D-515.978 Ban Conversion Therapy 

2022 brief Issue brief—sexual orientation and gender identity 
change efforts (so-called “conversion therapy”) 

https://www.ama-assn.org/system/files/ 
conversion- therapy- issue- brief.pdf

2019 brief Issue brief—health insurance coverage for gender 
affirming care of transgender patients 

https://www.ama-assn.org/system/files/2019- 
03/transgender- coverage- issue- brief.pdf

2018 brief Issue brief—transgender individuals’ access to public 
facilities 

https://www.ama-assn.org/system/files/2019- 
03/transgender- public- facilities- issue- brief.pdf

2023 brief Issue brief—best practices for sex and gender 
diversity in medical education 

https://www.ama-assn.org/system/files/cme- 
issue- brief- sex- gender- medical- education.pdf

GLMA: Health Professionals Advancing LGBTQ + Equality (formerly Gay and Lesbian Medical Association) (International) 

070-95-108-18 Pr otection fr om Discrimination in Healthcare for 
Transgender People; Recommendation that 
Clinicians Follow the WPATH standards of care 

https://www.memberleap.com/ 
news _ archive _ headlines.php?org _ id= 
GLMA&snc=969947#969947 

099-97-114-23 Position on Sexual Orientation and Gender Identity 
Change Efforts 

https://www.memberleap.com/ 
news _ archive _ headlines.php?org _ id= 
GLMA&snc=969947#969947 

See their website for a full list of position statements and advocacy efforts 

Endocrine Society (International) 

Policy priority Protecting access to care for women and 
transgender patients 

https://www.endocrine.org/advocacy/ 
priorities- and- positions 

2023 Scientific 
Statement 

Addr essing r esearch gaps in LGBTQiA car e https: 
//endocrinenews.endocrine.org/endocrine- 
societys- new- scientific- statement- identifies- 
research- gaps- in- pediatric- lgbtqia- care/ 

2020 Position 
Statement 

Transgender health https://www.endocrine.org/advocacy/position- 
statements/transgender-health 

National Academies of Science, Engineering, and Medicine (NASEM) (USA) 

Collaboration with 
NIH SGMRO 

Sexual and Gender Minority Measurement & Data 
Guide and interactive webpage 

https://dpcpsi.nih.g o v/sgmro/measurement- 
and- data/2022- NASEM- report 

Consensus report, 
2020 

Understanding the Well-Being of LGBTQI + 

Populations 
https://nap.nationalacademies.org/catalog/ 
25877/understanding- the- well- being- of- 
lgbtqi-populations 

Consensus report, 
2022 

Measuring Sex, Gender Identity, and Sexual 
Orientation 

https://nap.nationalacademies.org/catalog/ 
26424/measuring- sex- gender- identity- and- 
sexual-orientation 

Consensus report, 
2011 

The Health of Lesbian, Gay, Bisexual, and 
Transgender People 

https://nap.nationalacademies.org/catalog/ 
13128/the- health- of- lesbian- gay- bisexual- and- 
transgender- people- building 

Society of Health and Physical Educators (SHAPE) (USA) 

National Sex 
Education Standards, 
2020 

K-12 core content and skills, 2nd edition. Created 
with Future of Sex Education (FOSE) and Sexuality 
Information and Education Council of the United 
States (SIECUS) 

https://www.shapeamerica.org/Common/ 
Uploaded%20files/uploads/2021/standards/ 
National- Sex- Education- Standards.pdf

American College of Obstetricians and Gynecologists (ACOG) (USA) 

2024 policy priority LGBTQIA and Gender Diverse Individuals https: 
//www.acog.org/advocacy/policy-priorities/ 
lgbtqia- and- gender- diverse- individuals 

2024 policy priority Health Care and Support for Transgender and 
Gender Diverse Adolescents 

https://www.acog.org/advocacy/policy- 
priorities/lgbtqia- and- gender- diverse- 
individuals/health- care- and- support- for- 
transgender- and- gender- diverse- adolescents 

Committee Opinion 
823 

Health Care for Transgender and Gender Diverse 
Individuals 

https://www.acog.org/-/media/project/acog/ 
acogorg/clinical/files/committee-opinion/ 
articles/2021/03/health- care- for- transgender- 
and- gender- diverse- individuals.pdf

American Physiological Society (APS) (USA) 
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Tab le 1: Contin ued 

Policy # or title Policy, unit, or office description Link 

Interest group Sex/Gender Research Interest Group, goal: to 
promote the importance of better understanding 
the impact of sex and gender on physiology 

https://www.physiology.org/comm unity/a ps- 
communities/interest- groups/Sex- Gender- 
Research?SSO=Y 

American Psychological Association (APA) (USA) 

Policy statement Resolution on Supporting Sexual/Gender Diverse 
Children and Adolescents in Schools 

https://www.apa.org/pi/lgbt/resources/policy/ 
gender- diverse- children 

Statement, 2023 Opposing conversion therapy—APA joins 28 
organizations in call to end conversion therapy in 
the United States. 

https://www.apaservices.org/advocacy/news/ 
opposing- conversion- therapy 

Statement, 2023 Urging congress to protect access to 
gender-affirming care for transgender youth—APA 

services joins over 60 organizations to preserve the 
right of transgender youth to access 
gender-affirming care 

https://www.apaservices.org/advocacy/news/ 
gender- affirming- care- transgender- youth 

American Academy of Pediatrics (AAP) (USA) 

Policy statement 
2018 

AAP Policy Statement Urges Support and Care of 
Transgender and Gender-Diverse Children and 
Adolescents 

https://www.aap.org/en/ne ws-room/ne ws- 
releases/aa p/2018/aa p- policy- statement- 
urges- support- and- care- of- transgender- and- 
gender- diverse- children- and- adolescents/ 

American Public Health Association (APHA) (USA) 

Caucuses LGBTQ Health Caucus https://www.a pha.org/a pha-comm unities/ 
caucuses/lgbtq- health- caucus 

American Nurses Association (ANA) (USA) 

Policy statement 
2018 

ANA Position Statement: Nursing Advocacy for 
LGBTQ + Populations 

https: 
//ojin.nursingworld.org/table- of- contents/ 
volume- 24- 2019/number- 1- january- 2019/ana- 
position- statement- advocacy- for- lgbtq/ 

American Academy of Nursing (AAN) (USA) 

Policy statement 
2018 

P olicy brief: Pr otecting vulnerable LGBTQ youth and 
advocating for ethical health care 

https://www.n ursing outlook.org/article/ 
S0029-6554(18)30494 –9/fulltext 
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nizatio n Society fo r th e Advan cem ent of Biology Ed-
uc ation R esearch (SAB ER). SAB ER h a s r esour ces on-
lin e, in cluding a wh ole series o f reco rded rese arch t a l ks
un der th e b road top ic o f Strivi n g to ward i ncl usion i n
a c a d emi c bi ol ogy ; th e y als o have spe cia l interest g roups,
incl uding o ne o n L GBT QiA + inclusiv e t eac hing. Ad-
di tio nally, fo r anato my and p hysio logy-fo cused p eda-
gog ica l lit erature , t he jour nal Advan c es in Phys io logy
Edu cati on h a s som e exce llent pu blica tions. F or gen-
eral biology courses, the jour nal CBE-Life S cien c e Ed-
u cati on is a wonder f u l source. One spe cific p aper by
Sen soy and DiAn g elo (2014) h a s some u sefu l t i ps fo r
how we a l l can appro ach difficu l t co nversatio ns and
le ar n new (and sometimes unco mfo rtable) info rma-
t ion (se e Sen soy and DiAn g elo 2014 , 8, r epr oduced in
Bo x 2 belo w); these tips can be added to the syllabus
as a tem pla te and guide to h e lp students an d instruc-
t or s. In addition, s e vera l publicat ions spe cifica l ly ad-
dress sex diversity and gen der-in c lusive t op ics in b i-
ology an d m edicin e an d r efer encing r elevan t litera ture
in the syllabus and/or assigning select o p tions a s cla ss
reading can be useful (see Table 2 for some of those pa-
pers). Table 2 i s al so an excellent r esour ce fo r instructo rs
who want to le ar n m ore an d enhan ce th eir own kn owl-
e dge b ase. 

Fo r u p-t o-dat e info rmatio n o n medical ed ucatio n
and dis cours e, the Journa l o f A merican M edical A s so-
ci ati on (JAMA) , th e New Engl an d Journ a l o f Med ici ne
(NEJM) , the Lan c e t , the Am eric an Medic al A s sociatio n
Journa l o f Ethics (Virtual Mentor we bsite), a s well
as the Nation al Ac a demies Podcasts, Hidden Brain
(p o dcast), RadioLab (p o dca st—example epi sodes:
The S eag u l l s; Born thi s way?, UnEras ed s eries, Gon a ds
s eries; G s eries ), Thi s A mer ican L ife (p o dc ast, e.g .,
81 words ), Hi story UnEra sed (p o dca st; UnEra sing
L GBT Q History and Ident it ies), Scene On Radio (p o d-
c ast; MEN series), and Nature Podc ast (ep isodes: Stic k
to th e Scien c e: Wh en Scien c e Ge ts Politic al; Sex an d
G ender D i scu s s io ns Do n’t Ne e d to Be Toxic ) a l l have
go o d info rmatio n and can ma ke excel lent supplemen-
t al re adin g or listenin g assignm ents. Th e RadioLab
p o dcasts The S eag ulls (2023) and Born This Way
(2023) provide rich context and di scu ssion about wh at
i s “n atural” and does it and should it matter. Addi-
t iona l ly, re cent j ourna l col le ct ions ar e r e levant to th e
di scu ssio ns o f data, power, sex, gender, sexu alit y, and

https://www.physiology.org/community/aps-communities/interest-groups/Sex-Gender-Research?SSO=Y
https://www.apa.org/pi/lgbt/resources/policy/gender-diverse-children
https://www.apaservices.org/advocacy/news/opposing-conversion-therapy
https://www.apaservices.org/advocacy/news/gender-affirming-care-transgender-youth
https://www.aap.org/en/news-room/news-releases/aap/2018/aap-policy-statement-urges-support-and-care-of-transgender-and-gender-diverse-children-and-adolescents/
https://www.apha.org/apha-communities/caucuses/lgbtq-health-caucus
https://ojin.nursingworld.org/table-of-contents/volume-24-2019/number-1-january-2019/ana-position-statement-advocacy-for-lgbtq/
https://www.nursingoutlook.org/article/S0029-6554(18)30494--9/fulltext
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olicy: (1) Nat ure —Sex a n d Gen der in Scien ce (2024;
t t ps://w w w.nature .com/immer sive/sex- and- gender- 

n-scien ce/in dex.ht m l ), (2) Cell —Focus on Sex and
en der (2024; volum e 187, Is s ue 6; ht t ps://w w w.cell.

om/n ews-do/ce ll-sex-gen der-focu s-i s s ue ), (3) Ameri-
an Natu ral is t —Nat ure, D at a, and Power (2022, volume
00, is s ue 1), (4) Sci entific Ameri can —Sex an d Gen der
 ht t ps://w w w.scientific americ an.com/sex-and- 
en der/ ), an d (5) Scien c e —S cience, S ex, and Gen-
er (2023, p o dcast series and wri te u p; ht t ps://w w w.
cience.o rg/co n ten t/blog- post/new- podcast- series- 
xamines-int er se ct ions-s cience-s ex-an d-gen der ). 

andling hot button topics 

reanna N. Harris 
ft en, instruct or s ca n f ee l vuln erable or n ervous wh en

 eac hin g “controv ersial” or ho t-b utt on t opics in the
la ssroom. Variou s topics in biology courses could
e considered “cont roversia l,” including sex diversity
n d gen der in cl usivi ty. Even wi th exten siv e backin g in
he scientific literature an d th e su ppo r t f ro m mul ti ple
in ter)na t iona l science and p ro fessio nal o rganizatio ns,
 eac hin g a bout sex div ersity and g en der in cl usivi ty
an bring abou t difficul t co nversatio ns. We encourage
d ucato rs to emb race those difficult di scu ssions in a
 rod uctive way, as cha l leng ing ourse lves an d exploring
 utside o ur co mfo rt zo ne is cri t ica l f or lea rning a nd
rowth. The firs t s tep to setting the tone of the class-
oom and modeling how info rmatio n will be tackled is
 i a the syll a bus (see a bov e), bu t what are so me st rateg ies
or in-th e-m om ent di scu ssions? Below I li st three non-

utua l l y exclusi ve st rateg ies for the cla ssroom . I wa s
ade aware of these o p tion s by attendin g w o rkshops o n

o t-b u tto n top ics and dealing with micro agg ressions,
ed by Erika Brooks-Hurst and Dr. Alec Catt ell , at the
e aching Le ar ning a nd P rof essional Deve lopm ent Cen-
er (TLPDC) at TTU. The TLPDC h a s an online collec-
io n o f handou ts and r esour ces ( ht t ps://w w w.depts.t t u.
d u/tl pdc/Reso urces _ Tho ughtf ul _ Convers a tions.ph p ) 
 s well a s a YouTube ch ann e l wi th reco rded sessio ns
 ht t ps://w w w.you tube.co m/chann e l/UCWsOMbKUk
aC yDn4iO-nZeA )—I enco urage readers to en gag e
it h t hos e s ources. 

trategy 1—stop, think, and/or write 

his strategy can be used to start a new t opic, t o dig
eeper into a top ic, o r can be a go o d pause or break

https://www.nature.com/immersive/sex-and-gender-in-science/index.html
https://www.cell.com/news-do/cell-sex-gender-focus-issue
https://www.cell.com/news-do/cell-sex-gender-focus-issue
https://www.scientificamerican.com/sex-and-gender/
https://www.science.org/content/blog-post/new-podcast-series-examines-intersections-science-sex-and-gender
https://www.depts.ttu.edu/tlpdc/Resources_Thoughtful_Conversations.php
https://www.youtube.com/channel/UCWsOMbKUk9aCyDn4iO-nZeA
https://www.youtube.com/channel/UCWsOMbKUk9aCyDn4iO-nZeA
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Table 2: List of publications addressing sex diversity and gender inclusivity in biological and medical education and research 

Authors and year Title Scope 

Ahnesjö et al. (2020) Considering gender-biased assumptions in evolutionary biology Evolutionary biology 

Alexander et al. (2024) Increasing LGBTQ + inclusion and competency in wildlife sciences: 
intersections of sociocultur al, structur al, and historic barriers to inclusion 

Wildlife biology 

Bagemihl (1999) Biological exuberance: animal homosexuality and natural diversity Biology (book) 

Bailey and Zuk (2009) Same-sex sexual behavior and evolution Evolutionary biology 

Bartz et al. (2020) Clinical advances in sex- and g ender-inf ormed medicine to impr o ve the 
health of all 

Medicine 

Bird et al. (2022) Teaching reproduction, gender and sexuality: broad, multidisciplinary and 
nuanced 

Reproduction 

Casper et al. (2022) “It’s completely erasure”: A qualitative exploration of experiences of 
transgender, nonbinary, gender nonconforming, and questioning students in 
biology courses 

Biology and pedagogy 

Casto et al. (2022) Teaching about sex and gender in neuroscience: more than meets the“ XY” Neuroscience 

Cooper et al. (2020) Fourteen recommendations to create a more inclusive en vir onment for 
LGBTQ + individuals in academic biology 

Biology and pedagogy 

Cotner and Wassenberg (2020) The evolution and biology of sex Biology; open-source 
textbook 

de Vries and Lehtonen (2023) Sex-specific assumptions and their importance in models of sexual selection Evolutionary biology 

Donovan et al. (2024) Sex and gender essentialism in textbooks Biology 

DuBois and Shattuck-Heidorn (2021) Challenging the binary: gender/sex and the bio-logics of normalcy Anthropology; humans 

Hayssen (2020) Misconceptions about conception and other fallacies: historical bias in 
r eproductive biolo gy 

Biology; reproduction 

Hayssen and Orr (2020) Introduction to “Reproduction: The female perspective from an integrative 
and comparative framework”

Biology; reproduction 

J ew ett Rifkin and Garson (2023) Sex by design: a new account of animal sexes Biology 

Lewis and Sharp (2023) Sex, science, and society: r eckonings and r esponsibilities for biolo gists Biology 

Maloy et al. (2022) Factors influencing retention of transgender and gender nonconforming 
students in undergraduate STEM majors 

Biology students and 
pedagogy 

Malta (2023) LGBTQ + health: tackling potential health-care professionals’ bias Medicine 

Massa et al. (2023) Deconstructing sex: strategies for undoing binary thinking in 
neuroendocrinology and behavior 

Hormones and behavior 

Mauvais-Jarvis et al. (2020) Sex and gender: modifiers of health, disease, and medicine Medicine 

McLaughlin et al. (2023) Multivariate models of animal sex: breaking binaries leads to a better 
understanding of ecology and evolution 

Ecology and Evolutionary 
biology 

Mercer-Mapstone et al. (2021) Breaking the binary: teaching inclusive conceptions of sex and gender in 
undergraduate science 

Biology students and 
pedagogy 

Monk et al. (2019) An alternative hypothesis for the evolution of same-sex sexual behaviour in 
animals 

Evolutionary biology 

Moreira et al. (2023) Importance of survey demographic questions to foster inclusion in medicine 
and research and reduce health inequities for LGBTQIA2S1 individuals 

Medicine 

Montanez (2017) Visualizing sex as a spectrum Biology 

Nelson (2017) Biology and feminism Biology; philosophy (Book) 

O’Leary and Kunkel (2021) Restructuring LGBTQ curriculum in medical schools Medicine 

Packer and Lambert (2022) What’s gender got to do with it? Dismantling the human hierarchies in 
evolutionary biology and en vir onmental to xicology for scientific and social 
pro gr ess 

Evolutionary biology; 
Toxicology 

Pregnall et al. (2021) A call for LGBTQ content in graduate medical education program 

r equir ements 
Medicine 

Regula (2021) Times and terms: teaching anatomy that is inclusive and respectful of 
LGBTQ patients 

Medicine and A&P 

Ridgeway and Saperstein (2024) Diversifying gender categories and the sex/gender system Society and science 

Roughgarden (2013) Evolution’s r ainbo w: diversity, gender, and sexuality in nature and people Biology (book) 

Sensoy and DiAngelo (2014) Respect differences? Challenging the common guidelines in social justice 
education 

Pedagogy (see pg 8 for a list 
of goals) 

Sharpe et al. (2023) Sex and biology: broader impacts beyond the binary Biology 

Simha et al. (2024) When the window is a mirror: how do dominant theories limit our 
understanding of nature? 

Biology 
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Tab le 2: Contin ued 

Authors and year Title Scope 

Smiley et al. (2024) Sex diversity in the 21st century: concepts , frameworks , and approaches for 
the future of neuroendocrinology 

Hormones and behavior 

Spaulding and Fuselier (2023) Images of nonhuman animals in animal behaviour textbooks communicate 
an androcentric view of reproductive-related behaviours 

Animal behavior 

Spaulding (2021) The peacock in the r oom: confr onting the hidden curriculum of 
androcentrism and gender bias in undergraduate biology education 

Biology and pedagogy 

Subramaniapillai et al. (2023) Sex and gender in health researc h: inter sectionality matter s Medicine 

Sun (2019) Stop using phony science to justify transphobia Biology 

Sudai et al. (2022) Law , policy , biology , and sex: critical issues for researchers Biology; research 

Toman (2019) Navigating medical culture and LGBTQ identity Medicine 

Ulrich (2024) Practicing medicine in the culture wars—gender-affirming care and the 
battles over clinical autonomy 

Medicine 

Velocci (2024) The history of sex research: is “sex” a useful category Biology 

Warkentin (2021) Queering herpetology: on human perspectives and the study of diverse 
animals 

Biology 

Williams et al. (2023) Considering hormones as sex- and gender-related factors in biomedical 
researc h: c hallenging false dichotomies and embracing complexity 

Medicine 

Zemenick et al. (2022) Six principles for embracing gender and sexual diversity in postsecondary 
biology classrooms 

Biology and pedagogy 
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h en an un expe cte d cont roversia l topic arises in class
i scu ssio n. Stop and/o r wri te exercises can also be use-
ul when the class discussion ne e ds a brea k or if you as
he instructor are asked something im portan t o r cri t ica l
hat you do not know. 

Students can be given one of s e veral pr ompts befor e
he uni t o r di scu ssion and be a ske d to thin k quietly and
 hen wr i te ou t their respo nse o r ide as. Encouraging t he
 lassroom t o st op, t hink, and/or wr ite before di scu ssion
s a power f ul tool and can a l low ev ery on e to gath er th eir
h oughts an d overcom e init ia l ur g es to respo nd wi th
 ure emo tion. These mini-essays or in-class writing as-
ignments can be kept private for student-only use, or
hey could be turned in for instructor re vie w. Instruc-
 or s m ay al so u se pol ling prog rams (e.g., Top Hat or
t her inter net-b ase d c lic k er progra ms) to gather a nony-
ous student fe e db ack and questions. The questions

ould be either addressed in class or used to make con-
ent for the next class p erio d. Possible p ro mpts incl ude:
� What do you know about this top ic already? W hat

info rmatio n are you bringing to class with you? 
� Where hav e y ou le ar n ed or h e ard about t his topic

befo re? W h at wa s t he framing of t he topic in t hose
contexts? 

� D oes t his top ic b ring u p stro n g feelin gs o r emotio ns
for you? If so, that is okay! Write th ose fee lings down
and try to think of why this topic conjured a strong
response. 

� Go bac k t o o ur co urse le ar ning ou tco m es in th e syl-
labu s, how does thi s t opic relat e the go a ls of our
course? Why might it be im portan t to address this
top ic wi t hin t he co ntext o f o ur co ur se cont ent? 
� W hat questio n s do y ou hav e a bo ut this to pic? 
� If you are unco mfo rtable an d fee lin g defen siv e,

pause. Before you s peak, s to p, reflect, and think. Jo t
down what you’re f eeling a nd see if you can iden-
t ify your cog nit ive an d em ot iona l responses t o t op-
ics that you feel strongly about. 

trategy 2—content at the front 
hen we t eac h about t opics th at m ay generat e t ough

i scu ssio n o r co ntrov ersy, w e t end t o pr epar e our con-
ent accordingly and do plenty of b ackg round e ducat ion
efo re b rin gin g t opics t o c lass. Som etim es, h ow ev er, or-
anic di scu ssio ns o f difficul t mater ial ar ise ou tside o f
 ur co urs e s che du le or planne d act ivit ies. When this oc-
urs, on e may fee l anxio us, b u t b rin gin g all di scu ssions
ac k t o cour se cont ent and purpose can h e lp ease anxi-
ties. F or exam ple , as the instruct or, we can m ode l our
rit ica l thin king and as ses sment ski l l s by a sking relevant
uestio ns o r p ro mpts, such as: 
� Let us take a step back and fram e h ow th e topic is re-

lat ed t o our unit/a r eading/lectur e an d/or a th eory. 
� Based on what we have le ar ned in this course so far,

h ow would th e top ic fit wi t h x t h at we h ave previ-
ou sly di scu ssed? 

� Th at i s an interesting questio n/co mm ent an d is
somethin g w e t end t o he ar on t h e n e w/s ocial me-
dia, wha t experimen ta l desig n and respe ct ive data
w ould w e need to address that co mment/questio n?
How could the knowledge obtained from such a
study add to our knowledge of course topics? Stu-
dents could then be asked to pair up to design a
study to address the questio n/co mment. 
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� It sounds like you are making a ne at/cre ative
conne ct ion with a real-wo rld top ic and our
cour se mat erial , could you reframe your ques-
tio n/co mment in a way that better a lig ns i t wi th our
course? 

Instruct or s may want to pair these questio ns wi th op-
tio ns fro m Stop, Think, and/o r Wri t e . If the syllabus was
buil t wi t h t h e in cl usio n o f the reco mmendatio ns fro m
Sensoy and DiAnge lo (2014) , th e instructor can eas-
ily refer back to those p ro mpts in the moment. These
p ro mpts can, o f cour se , st i l l be use d e ven if the y are not
in the syllabus. 

Or, per haps th e topic is n ot som et hing t hat can ade-
quately be di scu ssed in cla ss, perh aps time will not per-
mit a dev i at ion from sche du le; maybe students are too
pa ssion ate or bordering on angry; maybe the instructor
does not have adequate background knowledge at this
tim e. Th ese are all okay ou tco m es, an d it is per fect ly ac-
ceptable t o ac kn owledge an d wait unt i l a later t ime for
an sw ers/di scu ssion. It i s al ways o kay to not have the an-
sw er for ev ery questio n o r scenario. Fo r example, below
are a few potent ia l phrases to acknowledge and wait. 

� I do not h ave th at knowledge off the top of my head,
so I am hesitant to an sw er y our question at this mo-
men t. Wha t I would want to know is X, Y, and Z, and
I wi l l look up some cre dible, pe er-re vie wed studies
o n that top ic and let you a l l kn ow what I fin d (or
what ever out come s eems reas onable for the situa-
tion, perha ps studen ts a re task ed with finding rel-
eva nt inf o rmatio n to share at the start of th e n ext
class p erio d or v i a a s h ort assignm ent). 

� We are a l l gett ing quite invo l ved at the moment, and
I think we s h ould step back from this discussion.
Thi s i s not to dow npl ay t he import ance of t he topic,
t he dat a, o r anyo ne’s respo nses. Bu t I think i t is in
the bes t interes t o f our ed ucatio nal enviro nment to
take a breather. 

� Thi s i s a go o d ques tion/interes ting ques-
tio n/impo rtant top ic/relevant top ic, and I would
like to di scu ss i t wi th yo u, b u t I ho nestly do not
have the b ackg round informat ion I wou ld want
to di scu ss i t co m peten tly a t this time. Nor do we
have the class time to give i t p roper a tten tion righ t
now. I wa nt to mak e sure I a m co ming fro m a place
of knowledge so let us circle bac k t o this topic
later. 

� I can see you are very pa ssion ate about thi s topic,
and I respect your en th u sia sm. However, h ere an d
n ow is n ot a go o d time for thi s di scu ssio n (o r we
are g ettin g t oo deep/t oo off-t opic/t oo what ever).
Why do not you come to my office h ours, an d
we can chat about this more fu l ly at that time.
I wa nt to mak e sure we ca n have a p rod uctive
co nversatio n. 

Strategy 3—pick a communication framework 

In addi tio n to the a bov e st rateg ies, th e be low are ex-
cellen t exam ples of h ow to fram e di scu ssions an d h ow
to addr ess contr oversial sta temen ts or micro agg res-
sions th at m ay ari se in the cla ssroo m. Each o f these
three fram ewor ks provided h e lpful sca ffolding f or hot
bu tto n top ic di scu ssions a nd ca n h e l p p r event fr e e zing
in the face of cha l leng ing quest io ns. Fo r addi tio nal
h e l p ful l angu age, v isit the University of Michigan Cen-
ter for Research on Le ar ning and Teaching website
( ht t ps://crl t.umich.ed u/r esour ces-1 ), specifically their
H ot Moments H ando ut ; Int erventio n Strat egies Wo rk-
sh ee t Stu d ent-Stu d ent Mi cro aggres s io ns ; Respo nd i n g
to D i srespec t Worksh ee t. Two specific fram ewor ks,
Open The Front Door (adapted from Le ar ning Forum
2016 and Souza et al. 2016 ) and ACTION ( Souza
2017 ; 2018 ) are described below. Addi tio nally, in-
struct or s may also want to r efer en ce han douts by
Oakl and Universit y ( ht t ps://w w w.o a kland.e du/Assets/
O akland/cet l/files- and- documents/TeachingTips/ 
2016/HotMomentsTT.p df), C alifor nia St at e Univer sity,
Nort hr idge (Aren d an d Joseph 2015; ht t ps://w w w.
csun.ed u/si tes/defaul t/files/OpenTheFro ntDoo r.pdf), 
the TTU TLPDC (lin ke d a bov e), or t he D erek
Bok Center for Teaching and Le ar ning at Harvard
( ht t ps://e lon cdn.blob.core.win dows.n et/eu3/sites/126/ 
2017/04/Managing- Hot- Moments- in- the- Classroom- 
Ha rva rd _ University.pdf) as they provide example
scena rios a nd addi tio nal info rmatio n abou t these
fram ewor ks. 

Open The Front Door 

This comm unica t ion te chnique h e lps p art icip ants re-
fram e th e co nversatio n co ntent in a mo re posi tive way.
For an example of a scenario with an sw ers, see Arend
and Joseph (2015) . 

i. Observe (O): concret e , factual , and observable (not
eva luat ive). 

ii. Think (T): thoughts based o n observatio n (yours
an d/or th eirs). 

iii. Feel (F): emotions, “I feel (emotion).”
iv. Desire (D): specific requests or inquiries about de-

sired ou tco me. 

ACTION framework 

The ba si s o f the ACTI O N fra mework was orig ina l ly
propose d by C h eung an d col leagues ( C heung et a l.
2016 ) as a way to deal with micro agg ressions in the
cla ssroom. We h ave s ucces sfu l ly use d this fram ewor k,

https://crlt.umich.edu/resources-1
https://www.oakland.edu/Assets/Oakland/cetl/files-and-documents/TeachingTips/2016/HotMomentsTT.pdf
https://www.csun.edu/sites/default/files/OpenTheFrontDoor.pdf
https://eloncdn.blob.core.windows.net/eu3/sites/126/2017/04/Managing-Hot-Moments-in-the-Classroom-Harvard_University.pdf
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 nd we wa nt ed t o make other s aware . Fu l l cre dit to
ouza (2017 , 2018 ) and colleagues ( Souza et al. 2016 ;
 heung et a l. 2016 ) fo r develop ing this framewo rk
 h own in Box 3. 

After a difficult cla ss di scu ssio n o r top ic instructo rs
ay want to revisit the Stop, Think, and/or Write strat-

gy to reflect. Some hel p ful p ro mpts fo r this integra-
ion can be found in the r esour ces a bov e or by usin g
he Four Fs of Active Rev iew i n g ( Gr eena wa y et al. 2015 ).
his process a l lows for refle ct io n and cri t ica l thin king
 nd ca n be very useful in a va riety of sett ings. E xam-
les of the Fs (facts, findings, f eelings, a nd future) are
 h own be low an d com e from a handout pr epar ed by
ren d an d Jos eph (2015) , bas ed on the work of Souza

n d Th e Le ar ning Forum (2016) . 
� Wh at h appened in our class today? (facts). 
� Wh at wa s h ard abo ut o ur di scu ssion? (findings). 
� Wh at wa s go o d ab o ut o ur di scu ssion? (findings). 
� What fee lings em erged for you, and why? (feelings).
� What did you le ar n abo ut yo urself or others in to-

day’s di scu ssio n? (findings/fu ture). 
� How can you u se wh at you le ar ned today in t he f u-

t ure? (fut ure). 

In summary, there are mu lt ip le too ls and st rateg ies
va ilable f or ma naging ho t to p ics in the classroo m. We
ncourage readers to practice these strategies and find
ome that are comfortable an d re levant to their own
l assroom dy namics. These st rateg ies can be use d wel l-
eyon d th e c lassroom t o h e lp students le ar n how to



18 B. N. Harris et al .

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/icb/advance-article/doi/10.1093/icb/icae054/7687154 by Texas Tech U

niv. Libraries user on 21 June 2024
process new information, en gag e with difficult mate-
ria l, and pract ice t heir cr it ica l thin king—a l l of which are
maj or go a ls of higher e ducat ion. 

Summary 

Th e n e e d fo r incl usiv e pedag ogies in the biological sci-
ences is pressing. We hope the importance of proac-
t ive prep arat ion (e.g., b ackward desig n an d in clusive
sylla bus con struction) as w ell as some of the specific
co nversatio n al tool s re vie w ed a bov e wi l l serve as in-
sp iratio n and a starting po int fo r fostering an inclusive
cl assroom, even in c ases where students may respond
in unexpe cte d ways. Re cog nizing tha t comm unica tion
(incl uding that o f cour se mat eria l) encomp asses pract i-
ca l, emot iona l, and socia l dimen sion s, educat or s must
navigat e these conver sations adeptly t o facilitat e mean-
ing fu l conne ct ions ( D u hig g 2024 ). Alt hough we can-
n ot in clude a l l possib le so l u tio ns and co urse design o p-
t ions here, espe cia l ly as mor e r esear ch i s h appening in
t eac hing and su ppo rting diverse student po p u lat ions in
STEM, s e veral ke y a reas a re worth hig hlig hting. First:
kn ow th e b ackg ro und of yo ur con ten t an d un derstan d
how what we t eac h is relevant to our social world. Sec-
o nd: stay info rm ed an d gain co mfo rt wi th TS ER “Gen-
der Gra mma r” suc h that when t erm s are used y ou hav e a
w orkin g v oca bu lary that wi l l a l low yo u to pro perly dis-
cuss or at least un derstan d nuan ce d conversat ions that
may co me u p; re ad t he literature (Table 2 is a great place
to start). Third: use your syllabus to establish course
con ten t, an d n or ms for t h e classroom an d link th ese
to p ro fessio nal develop ment (go a ls) of your students
a s well a s insti tu tio n al mi s sion s ta temen ts. F ourth: be
pr epar ed t o moderat e your c lassro om like a b oss! by
prep aring act ivit ies (stop, thin k, a nd/or write) a nd state-
ments (“I respect your passion. How ev er, let’s circle back
to this at an oth er tim e wh en we can a l l ta ke a b i t o f time
to reflect [ex. on the writin g y ou just did]”) to diffuse
h eated m om ents, get back on track, and remind stu-
dents of an establis h ed code of conduct (respect) of the
c lassroom. A quot e from D u higg (2024 ; below) i s u seful
fo r app roac hing t ough c la ssroom di scu ssions a s think-
in g a b out the p ersp e ct ive from which students are ask-
in g question s and our p ersp e ct ive f or a n sw erin g is in-
credib l y salient. 

“Wh en ev er w e speak, w e’re actua l ly p art icip at ing in o ne o f three 
co nversatio ns: p ract ica l (What’s this rea l ly abo ut?), emo t iona l 
(How do we f eel?), a nd social (Who are we?). If you don’t know 

what kind o f co nversatio n you’re hav ing , conne ct ion is hard.”
( D u higg 2024 ) 

C hang ing the way we t eac h i s h a rd (see Ha r r is et
al . 2020 ), but we c hallen g e in struct or s t o co mmi t to
m aking sm all, in crem ental chan g es to build m ore in clu-
siv e classroom s and cur r icula. We know this can some-
t imes fe el ov erwhelmin g , especi all y gi ven t he var ious
dem and s on our time and the vast amount of peda-
gog ica l literature avai la ble; how ev er, w e can build on
wh at others h ave don e an d do n ot n e e d to star t f rom
scrat c h. G iv en our posi tio nali t y as schol a rs tra ined in
th e scien ces/b iology, many o f us w ere nev er exposed
t o the hist o ry o f s cience, (feminist) philos ophy, or the
con ten t presen ted in this manuscript. There are entire
fields devot ed t o s tudying these is s ues, and biologis ts
a re ra rely g oin g to be who ll y trained in both science and
science studies, but looking outside STEM disciplines to
inform our t eac hing a nd resea rch wi l l on ly improve our
science . Reader s can start wit h t he r esour ces pr ovided
here (e.g., see Table 2 ) and work to en gag e w ith schol ars
an d sch olars hi p fro m gender studies, crit ica l race the-
ory, que er the ory, postcolonia l s tudies, his tory of sci-
en ce, an d scien ce an d t ec hnology studies (se e Mart in
1991 ; Harding 1993 ; Fu jimura 2006 ; Ci pol la et a l. 2018 ;
Disch and Hawkesworth 2018 ; Faust o-St erling 2020 ;
Jorda n-Young a nd Ka rkazis 2022 ; Ka math et al. 2022 ;
Velocci 2024 ). This wi l l ta k e effort, as t eac hing inc lu-
si vel y is not easily done ( DiAn g elo and Sensoy 2010 ;
Lombardi et al. 2011 )—it is much more than a syllabus
sta temen t of su ppo rt o r incl udin g a readin g by a non-
b inary au tho r. Bu t the effo rt is wo rt h t h e investm ent
as doing so wi l l not only be good for a l l students and
our co mmuni ties, bu t i t is better, mo re accurat e science .
Last ly, te aching in a sex an d gen der in clusive way can
qui te li tera l ly imp act lives, as trans an d gen der n on con-
fo rming individ uals co n tin ue to face bia s, stigm a, and
violence from those in power, and the status quo of biol-
ogy sc holar ship and pe dagogy cont ribut es t o these out-
comes ( Sudai et al. 2022 ). 

Th e importan ce of con siderin g these topics before
th e sem es ter s tarts wi l l ena ble in struct or s t o start off
cl asses w i th mul ti ple avenues o f co nne ct in g inclusiv e
t eac hing t o cour se cont ent, a su ppo rt ive syl labus, and
s ome phras es for dealing with possible ho t-b u tto n top-
ics. As we build our courses, it is crucial to provide stu-
dents with relevant inclusive con ten t and to consider
subtle ways to sig na l su ppo rt to all students, in p art icu-
lar by seeking t o bett er under st and t hose from histori-
ca l ly or cur rent ly m argin alized groups. Th e ben efits of
a w ell-con sidered course design include enhanced stu-
dent le ar ning, a gre ater s ens e o f belo n gin g, and low er at-
t rit ion. This a lso p ro mot es great er scient ific knowle dge
p rod uctio n and co mm unica tion, and grea ter em pa thy,
t hus le ading to a m ore we l l-verse d and respe ct fu l work-
force. 

Author contributions 

All au tho rs co ntribu t ed t o t he wr iting and re vie wing
of thi s m anu scrip t; A.K.L. wro te se ct ion “Creat ing an
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nc lusive c lassroom/c las sroom mana gement” ; B.N.H.
rote se ct ion “It’s in the syl labus!—the syl labu s a s a

 ool for inc lusive t eac hing” and se ct ion “Hand ling hot
u tto n top ics”. C.C.J . and T.J .O. organized the sympo-
ium associ ated w it h t hi s m anu script; B.N.H., A.K.L.,
.C.J., S.L.S., and C.T.M. faci litate d the 2024 S I CB meet-

n g w or ks h op from which thi s m anu s cript aros e. 
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