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Abstract 

There have been repeated calls to train conservationists capable of transcending disciplinary boundaries. However, little empirical 
work has been done to document conservation teaching. We investigate the content taught in conservation higher education across the 
United Kingdom and Australia. Using data from an online survey and content analysis of module descriptions, we assess the prevalence 
of subject areas in 146 conservation modules and topics in 368 conservation modules and 62 conservation degrees. Biological sciences 
subject areas were represented in 92% of the modules, whereas social sciences subject areas only featured in 60% and humanities in 24%. 
Of the modules teaching biological sciences subject areas, 84% included biological sciences faculty but only 31% of the modules covering 
social sciences subject areas included faculty from the social sciences. Who teaches matters. The disciplinary expertise in conservation 
education needs to diversify to train conservationists capable of addressing conservation challenges. This requires institutional changes 
and support from prominent societies to promote interdisciplinary education. 
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mon theme for addressing wicked challenges (Cantor et al. 2015 , 
Lotz-Sisitka et al. 2015 ). 

There are ongoing discussions about what the conservation 
curriculum should consist of, particularly its breadth and depth. 
Alongside calls to expand the curriculum to include teaching on 
the human dimensions of conservation (Jacobson and Duff 1998 , 
Gardner 2021 ) or social science research methods (Newing 2010 ) 
are concerns that broadening the syllabus could result in ineffec- 
tive jacks of all trades, lacking adequate natural science training 
(Lidicker 1998 ). Related debates concern whether we should train 
interdisciplinary individuals or specialists who are able to work 
within diverse disciplinary teams (Adams 2007 , Dick et al. 2017 ). 

Although there are numerous articles detailing the skills con- 
servation graduates need (Muir and Schwartz 2009 , Blickley et al. 
2013 , Lucas et al. 2017 ), including interpersonal skills and project 
management, little empirical work has been done to understand 
the content of conservation education. Some scholars have inves- 
tigated specific themes in conservation education, such as inter- 
disciplinarity (Niesenbaum and Lewis 2003 ) and philosophy (Saltz 
et al. 2019 ). These studies provide useful insights but no overview. 
Other scholars have detailed the content in particular areas of 
conservation (e.g., tropical conservation; Bonine et al. 2003 ) or 
training at postgraduate level (Elliott et al. 2018 ). The most com- 
prehensive studies of content in UK and Australian conservation 
degrees have been completed by Van Heezik and Seddon (2005 ) 
and Gardner (2021 ). Both provided an overview of the types of 
content present in conservation degrees. Still, the studies were 
focused on a single education level and predominantly relied on 
syllabus data. There is minimal analysis of the content taught 
across institutions, countries, and education levels. Overall, 
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lthough conservation biology has roots in the biological sciences,
ontemporary conservation science is described as a metadisci-
line : an interdisciplinary field that draws on a range of academic
isciplines and transcends the natural sciences, social sciences,
nd humanities (Kareiva and Marvier 2012 , Gardner 2021 ). This
xpansion has coincided with growing recognition that conserva-
ion issues are situated in complex social systems and therefore
equire interdisciplinary responses (Kareiva and Marvier 2012 ,
ennett et al. 2017a ). There are critiques that conservation train-
ng has not matched the breadth of knowledge required for re-
earch and practice (Newing 2010 , Gardner 2021 ). Despite such
ritiques, there remains a lack of investigation of whether the
isciplinary breadth included in descriptions of conservation is
eflected in conservation teaching. Without a clear understand-
ng of what is being taught, we are unable to determine whether
uture conservationists are receiving the training required to
ddress conservation challenges. 
Ineffective and sometimes harmful conservation practices

ave led to growing appreciation of the need to collaborate across
isciplinary boundaries (Bennett et al. 2017a , Claus 2022 ). It is
idely acknowledged that further incorporating diverse academic
isciplinary perspectives can help create more just, inclusive, and
ffective conservation practices and that future conservationists
hould develop the ability to work with diverse disciplinary per-
pectives (Sandbrook et al. 2013 , Bennett et al. 2017a ). Exposing
tudents to knowledge from different fields is an important com-
onent of training conservationists who can account for differ-
nt dimensions of conservation issues (Welch-Devine et al. 2014 ,
ontgomery et al. 2022 , Teel et al. 2022 ). Working across, shifting,
nd transgressing traditional academic disciplinary silos is a com-
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espite arguments that we should be equipping the next genera-
ions of conservationists with particular knowledge and skills, we
ave very limited understanding of how they are currently being
rained. 
Focusing on a sample of conservation higher education teach-

ng within the United Kingdom and Australia, the present study
rovides a snapshot of conservation teaching and insights into the
aculty training conservationists. We use measures of prevalence
nd breadth to better understand whether the interdisciplinary
ature of conservation, as it has been described in the literature
Meine et al. 2006 , Kareiva and Marvier 2012 , Robert et al. 2017 ),
s reflected in the curriculum. We build on previous reviews (Van
eezik and Seddon 2005 , Gardner 2021 ) by using a combination of
ata from two methods: an online survey and content analysis of
odule descriptions. 
It is worth noting the diverse ways in which multi- and interdis-

iplinary terms are used (Klein 2017 ). Although interdisciplinarity
s sometimes used to refer to the provision of different types of dis-
iplinary content (Newing 2010 , Gardner 2021 ), interdisciplinary
heory emphasizes integration as a key feature that distinguishes
nterdisciplinarity from multidisciplinarity (Klein 2017 ). Both mul-
idisciplinarity and interdisciplinarity can also vary in scope
Huutoniemi et al. 2010 ). Narrow interdisciplinarity integrates
elds that are “conceptually close,” whereas broad interdisci-
linarity often straddles conceptually distant domains (Huu-
oniemi et al. 2010 , p. 82). We focus on multidisciplinarity, broadly
efined as “a conglomeration of disciplinary components” (Huu-
oniemi et al. 2010 , p. 80), by looking at the presence of different
ubject areas or disciplinary categories rather than their integra-
ion (a crucial component of interdisciplinarity but one that is
hallenging to capture in large-scale comparative work; Lattuca
001 ). We discuss results in relation to interdisciplinarity because
isciplinary integration is widely acknowledged as important for
onservation (Andrade et al. 2014 , Pooley et al. 2014 ) and often
uilds from multidisciplinarity. 
We use module to refer to an individual credit-bearing teaching

nit that is often taken as a component of a degree. We define
onservation degree as a degree that contains conservation in the
itle and explicitly aims to teach environmental conservation
ontent. We recognize that conservation is also taught beyond
hese defined boundaries, but we have deliberately chosen to fo-
us on modules and degrees that explicitly advertise themselves
s teaching conservation. This exploratory research was guided
y the following questions: What is the prevalence of teaching
n different subject areas and how many different disciplinary
ategories do conservation-specific modules include teaching
rom? What is the prevalence of teaching on different topics in
onservation-specific modules and conservation degrees? Who is
nvolved in conservation-specific teaching and what is their disci-
linary expertise? And do the breadth of disciplinary categories
nd topics taught vary in relation to key module characteris-
ics (country, department, education level and staff disciplinary
onfiguration)? 

esearch methods and data analysis 

e studied conservation teaching in UK and Australian univer-
ities. Both countries have prominent conservation sectors and
ffer a variety of conservation teaching, across education lev-
ls. Although the teaching takes place in different socioecolog-
cal and historical contexts, the higher education systems of the
nited Kingdom and Australia share several similarities (Wellings
015 ). This includes similar participation rates, uncapped student
umbers (Wellings 2015 ), and the common use of modularization,
aking the data more easily comparable. At the time of our study,
e found 55% of UK and 67% of Australian universities offered
onservation degrees. 
We investigated the content taught in two units of study:

onservation-specific modules and conservation degrees. We in-
estigated content within conservation-specific modules to ex-
mine teaching delivered to a broader set of students than just
hose in conservation degrees. Many conservation researchers en-
er from single disciplinary contexts such as biology or botany
Montana et al. 2019 ). For such students, conservation-specific
odules may be the only time in which they encounter conser-
ation teaching. As a result, the content taught within conserva-
ion modules could play a key role in shaping their understanding
f conservation as a field. Alongside conservation-specific mod-
les, we investigated content taught in conservation degrees by
ollecting data on the core modules in each conservation degree.
e focused on core modules because they represent teaching that
ost, if not all, students will receive. 
We chose to classify content using two hierarchical codes:

ubject areas and topics. The higher-level code, subject areas,
efers to broader fields of study that teaching may cover and that
ypically feature as module classifiers (e.g., ecology). The lower-
evel code, topics, refers to categories of conservation study that
re commonly found in introductory conservation textbooks and
hat feature in syllabus outlines (e.g., protected areas). Further
nformation on how these codes were developed is provided in
he “Data collection methods” section. 

ollating module and degree databases 
e created two databases: one for conservation degrees and one

or conservation-specific modules. We searched the term conserva-
ion in online module catalogues and university webpages of each
niversity listed on the Higher Education Statistics Agency (HESA)
ebsite for the United Kingdom’s 2019–2020 academic year and
ach university listed on the Australia government website. The
egree search results were scanned against predefined criteria (ta-
le 1 ). The databases were also collated for the purposes of a wider
esearch project. As a result, we excluded exclusively online or
art-time degree programs, because later stages of the larger re-
earch project would require some in-person and full-time teach-
ng. We screened each search result against the criteria (table 1 )
nd, if it qualified for inclusion in the database, it was entered
long with the core modules listed in the degree webpage or pro-
ram specification. 
A separate conservation-specific module database was collated

y searching for conservation in online module catalogues and re-
iewing degree webpages for modules containing the term. Mod-
les were included in the database if they were related to en-
ironmental conservation, offered within a degree that resulted
n an accepted qualification ( supplement S1), and not exclu-
ively offered in an online or part-time degree program. We col-
ated a degree database containing 126 UK conservation degrees
rom 57 universities and 26 Australian degrees from 16 univer-
ities ( supplement S2); 39 universities offered multiple conser-
ation degrees. Our conservation-specific module database con-
ained 460 UK and 108 Australian conservation-specific modules
 supplement S3). 

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
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Table 1. Search criteria used in conservation degree database procedure. 

Degree inclusion criteria Degree exclusion criteria 

Related to biodiversity/environmental conservation Degree related to another type of conservation (art/history/architecture) 
“conservation” appears in degree title “conservation” not included in degree title 
Degree results in accepted HE qualification ( supplement S1) Short course not resulting in accepted HE qualification ( supplement S1) 
Includes a minimum of three taught modules Research degree (MRes that does not include a minimum of three taught modules) 
Degree runs for relevant year of study (United Kingdom 

2020–2021, Australia 2021–2022) 
Information available states degree is not running in the year of study 

Degree primarily intended to be taught in person or on campus Solely distance or online degree program 

Offered as a full-time degree Not solely offered as a part-time degree program 
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ata collection methods 
e used two data collection methods. The first was an online sur-
ey instrument, designed to collect data on content covered in
onservation modules. The survey was designed as part of a wider
esearch project. One section collected key module information
e.g., department). Another section captured data on subject ar-
as and topics included in the module. Most of the questions were
ultiple choice ( supplement S4). For the prompt “Please select all
f the following subject areas that the module includes teaching
n,” the respondents were able to select multiple options. The sub-
ect options were based on the JACS 3.0 principal subject codes
ystem used by the United Kingdom’s HESA (HESA n.d.). The mul-
iple choice options for topics were created by reviewing 12 con-
ervation textbooks ( supplement S5) that frequently appeared as
equired reading in conservation degrees. The chapters of each
extbook were reviewed and summarized to create a list of 19 top-
cs ( supplement S6). The respondents were able to select other for
he multiple-choice questions and to specify their answer in a text
ox. Each topic option included a description that appeared when
he respondent hovered over the topic, and guidance on this was
ncluded in the question ( supplement S6). 
The survey was piloted with three conservation educators at

he University of Edinburgh, and minor word changes were imple-
ented following their feedback. The online survey instrument
as distributed to known leaders of 334 UK and 90 Australian
onservation-specific modules (during June 2020 for the United
ingdom and January 2021 for Australia). The module and degree
eaders were identified by searching university webpages and staff
irectories and by contacting department administration teams.
t was not possible to identify all relevant individuals and, as a
esult, degree leaders were asked to distribute the survey to their
odule leaders. We received survey responses for 117 UK and 29
ustralian conservation-specific modules (corresponding to 25%
f the UK and 27% of the Australian conservation-specific mod-
les in our database). 
We used a second data collection method to collect informa-

ion on conservation-specific modules and core modules that we
id not receive survey responses for. We reviewed online module
escriptions and used a predefined protocol to code the informa-
ion available ( supplement S7). The first author and two research
ssistants systematically searched university webpages and mod-
le catalogues for publicly accessible module descriptions. We
rst searched each university website for a module catalogue,
nd where catalogues were unavailable, we searched university
ebpages for the module name. If a module description was still
ot found, we completed a Google search including the univer-
ity name, the module title, and the module code (if known). To
e included, the description needed to include a section on the
ontent taught in the module and a section on the learning out-
comes or skills the module aimed to develop. Each description
that met this criterion was reviewed against a content analysis
protocol. This protocol used the same topic options as the survey
to record where a module description mentioned a topic or de-
fined key terms associated with the topic description. The team
reviewed a sample of each other’s coding, and any disagreements
between the reviewers were discussed until there was a consen-
sus. 

We did not collect data on subject areas during the content
analysis of descriptions. While developing the protocol and re-
viewing example descriptions, we decided it would be challenging
to classify the subject areas covered (e.g., law) on the basis of the
descriptions available. As a result, we reviewed module descrip-
tions for just lower-level codes (topics). Through content analysis,
we collected data on an additional 159 UK and 63 Australian con-
servation specific modules (figure 1 ). 

In total, we collected survey or content analysis data on 276
UK conservation-specific modules (from 65 UK universities) and
92 Australian conservation-specific modules (from 30 Australian
universities). Using a combination of survey response and con-
tent analysis data, we collected data on all core modules in a
total of 42 UK and 20 Australian conservation degrees (from 18
UK universities and 11 Australian universities). All of the univer-
sities represented in the core module data were represented in the
conservation-specific module sample. 

To check the veracity of data collected through the content
analysis protocol, we compared the topics recorded using the sur-
vey instrument and content analysis method for a sample of 20
conservation-specific modules. The survey responses included a
higher number of topics than those captured by reviewing the on-
line module descriptions (survey mean = 13.55, content analysis
mean = 8.25; supplement S8). 

We decided to use a combination of data collected through
these methods to provide a more comprehensive overview of the
modules in our database. The data on most core modules, which
we aggregate into conservation degrees, were sourced through the
content analysis method. We recognize there are some systematic
biases in using data sourced through online module descriptions
and the content analysis method may underrepresent the breadth
of topics covered in a module. Where possible, we present the re-
sults split by data source (survey or content analysis). Extra sup-
plementary analysis show differences in the prevalence of topics
recorded through these two methods. 

Data analysis 
Prior to analysis, survey response data were cleaned to remove
entries that did not meet the study criteria. For analysis, we only
included degrees where survey or content analysis data were
collected for all core modules. We classified the subject areas into

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
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Figure 1. Summary of data collection and final units of study. 
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ve disciplinary categories on the basis of the UK HESA groupings
 supplement S9). As an indicator of breadth, we calculated the
umber of different disciplinary categories represented in each
onservation-specific module. We used descriptive statistics
o investigate the prevalence of content and staff disciplinary
xpertise. Data analysis and visualizations were completed in
 4.2.1 (R Core Team 2022 ). The data are available in Edinburgh
ataShare (see data availability statement). 
To investigate any differences in the breadth of teaching on dif-

erent disciplinary categories or topics in relation to module char-
cteristics, we fitted two mixed effect models (one for disciplinary
ategories and another for topics) using the lme4 package (Bates
t al. 2015 ). We used solely survey response data for conservation-
pecific modules to fit both models because staffing information
as limited in online module descriptions. 
To fit both models, we created a binary response variable

hat indicated whether a disciplinary category or topic was cov-
red in the conservation-specific module (1, yes ; 0, no ). A unique
odule code was assigned to each module and included as
 random effect in both models. Four module characteristics
ere included as explanatory variables: department (natural sci-
nces, interdisciplinary, social sciences), exclusive to postgradu-
te students (1, yes ; 0, no ), academic staff from different disci-
linary categories (1, yes ; 0, no ) and country (United Kingdom,
ustralia). 
Most of the survey respondents selected a department option

hat best described where their module was housed. Any mod-
les in which other was selected for the department were sorted
nto categories by reviewing the text provided and screening the
epartment descriptions for each case. The survey respondents
ere asked to specify the disciplinary categories of academic
taff involved in the module. We sorted other survey responses
nto staff disciplinary categories by reviewing any text provided
 supplement S10). The modules were classed as including aca-
emic staff from different disciplinary categories if they selected
t least two of the multiple-choice options. 
All explanatory variables were fitted as fixed effects in both
odels ( supplement S11). In the disciplinary categories model,
e fitted the disciplinary category variable as a fixed effect to

nvestigate any significant differences in the prevalence of dis-
iplinary categories while accounting for module characteristics.
or the topics model, topic was included as a random effect as we
ere interested in the breadth of topics covered rather than test-

ng for difference in prevalence of topics. To visualize differences,
e plotted the estimates of the fixed effect terms against baseline
eference levels. 
As a result of differences in the data available through the con-

ent analysis method compared with the survey instrument, the
ollowing results report analysis using different subsets of data.
nalyses relating to subject areas and staff configuration uses
olely survey response data for conservation-specific modules. In
he figure captions, we detail the data sources that contributed to
he analysis and the relevant sample sizes. 

esults 

ubject areas taught in conservation-specific 
odules 

n the 146 conservation-specific modules analyzed, 24 subject
reas were represented from across five disciplinary categories:
iological sciences, nonbiological sciences, social sciences, hu-
anities, and other (figure 2 ). Ecology was present in 86% of
onservation-specific modules, biology in 70%, and zoology in
6%. In our analysis of Likert items on interdisciplinarity in con-
ervation training, designed to collect data for a separate study
ithin the wider research project, 54% of the UK and 48% of the

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
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Figure 2. Tree map of subject areas covered in conservation-specific modules. This analysis used solely survey response data (UK module, n = 117; 
Australia module, n = 29). The size of the shapes corresponds to the frequency of modules covering a subject area. 

Figure 3. The percentage of modules covering subject areas from one or more disciplinary categories. The analysis used solely survey response data 
for conservation-specific modules. One UK and one Australian module were excluded because they solely selected other for the subject areas covered 
(UK module, n = 116; Australian module, n = 28). 
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ustralian respondents disagreed with the statement “The natu-
al sciences should be the primary focus of conservation training”
 supplement S12). 
Of the seven subject areas classed as social sciences in our

tudy, some featured more frequently than others. Human and
ocial geography was the most prevalent social science subject
rea in both the UK (35%) and the Australian (41%) conservation
odules. Anthropology was covered in 19% of the conservation-
pecific modules, psychology in 13%, and politics in 16%. Law
as more frequently taught in the Australian modules (45%) than
hose in the United Kingdom (21%). Of the humanities subject
reas in our categorization, history was present in 16% of the
onservation-specific modules and philosophy in 14%. 
On average, the UK conservation-specific modules covered

.7 subject areas, and the Australian modules covered 6.1 sub-
ect areas. However, there was a wide variation in the number
f subject areas covered in the conservation modules surveyed
 supplement S13). 
Most of the conservation-specific modules included teach-

ng on subject areas from two or more disciplinary categories
figure 3 ). A higher proportion of the Australian conservation mod-
les covered subject areas from two or more disciplinary cate-
ories. Of the UK conservation modules, 29% included subject ar-
as solely from the biological sciences, compared with 21% of the

ustralian modules. 
Topics taught in conservation-specific modules 
and conservation degrees 
Using a combination of survey and content analysis data, the
most prevalent topics in the conservation-specific modules were
the ecology of threatened species, threats in conservation, and
biodiversity and biogeography (figure 4 ). Less frequently covered
topics included sustainable development, economics in conserva-
tion, and ecosystem services. 

Some differences were found between the prevalence of
the topics recorded using the two data collection methods
( supplement S14 and figure 4 a). UK conservation-specific mod-
ules covered a mean of 6.76 topics, and Australian conservation-
specific modules a mean of 7.11 topics. There was some het-
erogeneity in the breadth of topics covered, with some mod-
ules selecting 1 topic, whereas others selected all 19 topics
( supplement S15). 

Most of the conservation degrees included at least one core
module covering ecosystem functioning (United Kingdom, 76%;
Australia, 95%) or biodiversity and biogeography (United Kingdom,
71%; Australia, 90%). The topics absent from the core offering of
most of the degrees included ecosystem services and engaging
the public in conservation. Ethics, philosophy, and values in con-
servation were taught in the majority (95%) of the Australian de-
grees but were only present in the core offering of 38% of the UK

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
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Figure 4. The prevalence of topics in conservation-specific modules (a) and conservation degrees (b). Panel (a) uses a combination of survey and 
content analysis data for conservation-specific modules (UK module, n = 276; Australian module, n = 92). Panel (b) uses a combination of survey and 
content analysis data for core modules in each conservation degree. The bars represent the percentage of degrees that include at least one core 
module covering a given topic (UK degree, n = 42; Australian degree, n = 20). Panel (b) is not split by data source as core modules, made up of both 
survey and content analysis data, were aggregated into degrees. 
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onservation degrees. Further supplementary analyses showed
ifferences in the prevalence of the topics between undergrad-
ate and postgraduate degrees ( supplement S16). 

taffing configuration in conservation-specific 
odules 
ost of the conservation-specific modules surveyed were housed

n natural science departments (United Kingdom, 66%; Australia,
2%); 14% were housed in a social sciences department, and 21%
ere in an interdisciplinary department ( supplement S17). Most
77%) of the modules included academic staff from the biological
ciences, 20% included faculty from the social sciences, and less
han 2% included an academic member of staff from the human-
ties ( supplement S18). Most conservation-specific modules were
aught by two or more members of staff (United Kingdom, 74%;
ustralia, 90%). Of the 134 conservation-specific modules cover-
ng biological sciences subject areas, 84% included academic staff
rom the biological sciences, and just 16% did not include faculty
rom the biological sciences. Of the modules covering social sci-
nces subject areas, 69% did not include an academic staff mem-
er from the social sciences ( supplement S19). Of the 24% of the
odules covering the subject areas classed in the humanities, just
ne module included faculty from the humanities. 

readth of content taught in relation to module 

haracteristics 
ur model for disciplinary categories revealed that, when control-
ing for module characteristics, nonbiological sciences, humani-
ies, and social sciences subject areas were all taught significantly
ess than biological sciences (figure 5 ). We found a significant dif-
erence in the breadth of disciplinary categories taught in rela-
ion to the presence of staff from different disciplinary groups.
he modules with academic staff from different disciplinary cat-
gories were associated with covering a broader range of disci-
linary categories than the modules with staff from one disci-
linary group. We did not observe any significant differences in
he breadth of disciplinary categories taught for the remaining
xplanatory variables (department, exclusivity to postgraduates,
ountry). 
Some differences in the breadth of topics taught were observed

n relation to the module characteristics. The modules exclusive
o postgraduates were associated with covering a lower breadth of
opics than the modules open to undergraduates. The modules in
ocial sciences departments covered, on average, a lower number
f topics than the modules in natural sciences departments. 

iscussion 

he study provides the most extensive review of conservation
eaching content to date, presenting data on 368 conservation-
pecific modules and 62 conservation degrees. Most of the
onservation modules displayed some degree of breadth, cover-
ng subject areas from two or more disciplinary categories. Still,
iology-oriented content appeared to be the most prevalent. Some
ubject areas and topics typically associated with the social di-
ensions of conservation were poorly represented. If future con-
ervationists are to untangle messy conservation challenges that
equire interdisciplinary thinking, the provision of non-natural-
cience teaching needs to increase. This will require diversifying
he disciplines involved in conservation training and support from
onservation societies to promote interdisciplinary education. 
Prevalence and breadth of subject areas 
Our analysis provides empirical evidence that a diverse range of
subject areas are represented in conservation teaching. Most of
the conservation-specific modules included teaching on two or
more disciplinary categories, highlighting the breadth of conser-
vation as a field. The conservation modules covering subject ar-
eas solely from the biological sciences were in the minority (for
the United Kingdom, 29%; for Australia, 21%). These findings are
somewhat encouraging. They indicate that some conservation
students are already receiving some degree of multidisciplinary
teaching. 

However, the only subject areas to feature in over half of the
sample were classed as biological sciences. Ecology, biology, and
zoology were the most frequently taught subject areas across
the UK and Australian conservation-specific modules. This sup-
ports previous research that has suggested that, despite some het-
erogeneity, most conservation teaching remains biology-oriented
(Saberwal et al. 1996 , Gardner 2021 ). The prominence of biolog-
ical science content is likely to relate to the disciplinary back-
ground and expertise of conservation educators. Our model indi-
cates a difference in the breadth of disciplinary categories taught
when comparing modules with a mix of staff from different dis-
ciplinary categories with those with academic staff from a single
disciplinary group. The continued prevalence of biological science
content may relate to dominant perceptions of what conservation
is and expectations of what should be taught. Some UK conser-
vation degrees are accredited by the Chartered Institute of Ecol-
ogy and Environmental Management, which places an emphasis
on training ecologists (CIEEM 2021 ) rather than interdisciplinary
thinkers (Andrade et al. 2014 ) or agile conservationists (Welch-
Devine et al. 2014 ). In the context of a marketized higher educa-
tion sector, where students are often characterized as consumers
(Hemsley-Brown and Oplatka 2006 ), the prevalence of biological
sciences may also relate to student expectations of what should
be taught. Diversifying the disciplinary perspectives included in
teaching could help future conservationists to understand and
practice conservation as an interdisciplinary endeavor. 

Despite repeated calls to increase social science training (New-
ing 2010 , Teel et al. 2022 ) and teaching on the human dimensions
of conservation (Cannon et al. 1996 , Jacobson and Duff 1998 ), our
results indicate that social science and humanities subject ar-
eas remain underrepresented in comparison to biological sciences
subject areas. Psychology, sociology, and anthropology all featured
in less than a quarter of the conservation modules surveyed, de-
spite demand for greater social science training among early ca-
reer conservationists (Fisher et al. 2009 , Archer et al. 2022 ). The so-
cial sciences add significant value to conservation (Bennett 2016 ,
Bennett et al. 2017a , 2017b , Selinske et al. 2018 ) and are necessary
for training students who can achieve a holistic understanding of
conservation issues (Teel et al. 2022 ). 

Moreover, the humanities make important contributions to
conservation (Holmes et al. 2021 ). For instance, philosophy can
help students to unpick the philosophical tensions that underlie
a value-laden field (Saltz et al. 2019 ). History provides crucial in-
sights into the context and underlying causes of contemporary
conservation issues (Drayton 2000, Pooley et al. 2023 ). Incorporat-
ing further teaching on social sciences and humanities subject
areas, while fostering reflexivity, could help to build more ethical
conservation practices (Brittain et al. 2020 , Montana et al. 2020 ,
Holmes et al. 2021 , Pienkowski et al. 2023 ). A limitation of this
study is that we did not measure the depth of training on different

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae059#supplementary-data
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Figure 5. Links between the breadth of content taught and the module characteristics. (a) The breadth of disciplinary categories taught. (b) The 
breadth of topics taught. In both panels, the unfilled circles indicate the baseline reference level against which the other levels are compared. The 
filled circles represent the average difference from the baseline level (in logits), and the error bars represent 95% confidence intervals. 
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ontent. Future research into the relative time spent on different
ypes of content could be a fruitful avenue to explore. 

opic prevalence in conservation modules and 

egrees 
he prevalence of teaching on the ecology of threatened species
nd threats in conservation was somewhat expected; these topics
ave consistently featured in conservation curricula (White et al.
000 , Van Heezik and Seddon 2005 ). We found topics more typi-
ally associated with the social aspects of conservation were less
requently covered. For instance, engaging the public in conserva-
ion and economics in conservation were among the least preva-
ent topics. The topics broadly categorized under the label of hu-
an dimensions were similarly less prevalent than some biology-
riented topics in previous studies of conservation education (Van
eezik and Seddon 2005 , Dayer and Mengak 2020 ). With growing
ecognition that conservation challenges require interdisciplinary
pproaches (Pooley et al. 2014 ), there is room for professional con-
ervation societies to emphasize the importance of teaching on
ifferent dimensions of conservation. Currently, the Society for
onservation Biology’s recommended guidelines for conservation
iteracy include the primary principle that “conservation is based
n key concepts in taxonomy, ecology, genetics, geography, and
volution.” (Trombulak et al. 2004 , p 1188). These guidelines could
e updated to reflect the expansion of conservation science and
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o emphasize the need for teaching on the social dimensions of
onservation. It should be noted that our analysis was limited to
opics identified through reviewing conservation textbooks. Fur-
her research could look at an expanded set of topics and explore
ow topics are framed in conservation teaching. 
Our analysis revealed some differences in the prevalence and

readth of topics covered when varying module characteristics.
lmost all of the Australian degrees reviewed included a core
odule covering ethics, philosophy, and values in conservation. In
ontrast, less than half of the UK conservation degrees included
 core module covering this topic. There may be several reasons
or such differences. One methodological explanation may be that
ustralian module descriptions typically included detailed infor-
ation, and therefore, the topics were captured to a greater de-
ree than those in the United Kingdom. The differences in so-
ioecological and geographical contexts are also likely to shape
he prominence of certain topics. For instance, although invasive
pecies are problematic in both countries, the associated chal-
enges are highlighted to a greater degree in Australia (Hoffmann
nd Broadhurst 2016 ). Ethics, philosophy, and values in conserva-
ion may be more commonly taught in Australian modules than
hose in the United Kingdom, given that Australian conservation
ractice takes place in relation to the land ownership and rights of
ustralian Indigenous peoples (Leiper et al. 2018 ). However, teach-
ng on history and ethics should also be a common component of
onservation training in the United Kingdom, given Britain’s role
n colonialism and its lasting impact on conservation (Adams and
ulligan 2002 ). The breadth of topics covered in Australian de-
rees compared with the United Kingdom could also relate to dif-
erences in education infrastructures. Our analysis is limited to
eaching in the United Kingdom and Australia. Further investiga-
ion is required to determine whether these trends are reflected
cross different geographic contexts. 

isciplinary expertise involved in 

onservation-specific teaching 

ost conservation-specific modules included academic staff from
he biological sciences, whereas the presence of staff from the
ocial sciences and humanities was rare. Of the modules cover-
ng social science subject areas, 69% did not include an academic
rom the social sciences. In contrast, just 16% of the modules
overing biological sciences subject areas did not include a staff
ember from the biological sciences. There are multiple exam-
les of expertise from the social sciences being included too late or
ndervalued in conservation research and practice (Martin 2020 ,
laus 2022 ). Who teaches matters. The disciplinary expertise
nvolved in conservation training needs diversifying to address
he imbalance among the natural sciences, social sciences, and
umanities. 
The barriers to interdisciplinary research and teaching are well

ocumented (Fox et al. 2006 , Andrade et al. 2014 , Dick et al. 2017 ).
ersistent institutional obstacles hinder interdisciplinary collab-
ration (Brewer 1999 , Lindvig et al. 2019 ). Considerable institu-
ional level changes are required to encourage interdisciplinary
ducation and to support educators in overcoming challenges as-
ociated with interdisciplinary teaching (Shapiro and Dempsey
008 , Keeley and Benton-Short 2020 ). One recommendation may
e for those trained within the social sciences and humanities to
odesign modules with conservationists from a natural science
ackground. Such efforts would require sufficient resources to al-
ow educators to navigate their own disciplinary differences and
ommunication issues (Shibley 2006 ). Another option would be
to incentivize educators to teach beyond their host department
or for conservation degrees to be established in explicitly inter-
disciplinary departments that make a clear mission to transcend
disciplinary silos. 

Conclusions 
This study provides a snapshot of the content covered in con-
servation higher education across the United Kingdom and Aus-
tralia. We found a diverse range of subject areas and topics repre-
sented in conservation teaching. Still, biological sciences content
appeared the most prevalent. The imbalance between the natural
sciences, social sciences, and humanities in conservation training
needs to be addressed. Further mainstreaming the social sciences
and humanities into conservation training is an important step to-
ward addressing the knowledge asymmetry common in conserva-
tion (Claus 2022 ) and for building inclusive conservation practices.
Incorporating non-natural-science expertise into teaching could
help students to develop a more holistic understanding of the
multiple dimensions of conservation challenges. If conservation
science is an inherently interdisciplinary field, then this should
be fully reflected in conservation training. Conservation educators
can make steps to collaborate with expertise beyond their own
departments, but significant institutional changes are required
and prominent societies should actively promote interdisciplinary
education. 

Supplemental material 
Supplemental data are available at BIOSCI online. 
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