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      Abstract
Role-playing activities in the classroom promote students’ critical thinking, research, and communication skills. We present 
an activity where students debate a current controversy in conservation. In our case study, students debate the topic of wolf 
reintroduction in California. Each student is assigned a stakeholder role (e.g., rancher, environmental scientist, hunter, or 
politician) and a position (either pro or con). First, the whole class participates in a vote on the debate topic so as to register 
pre-debate sentiment. Then, in the first part of the activity (75 minutes or as homework), students prepare arguments with 
others representing their stakeholder group by reading the primary and secondary literature and answering guided questions. 
In the second part of the activity (75 minutes), students participate in a live debate divided into three sections: introductory 
arguments, questions from the jury, and concluding arguments. The whole class then votes again to decide the winner of 
the debate, leading to a discussion about which factors do and do not lead to changes in understanding and opinion. The 
interdisciplinary nature of this activity reinforces student knowledge on ecological networks, keystone species, and natural 
history, as well as introduces the importance of non-scientific stakeholders in conservation. While this case study focuses on 
the reintroduction of wolves in California, the activity can be adapted to the reintroduction of controversial species in other 
regions, or used as a framework for any debatable topic in conservation biology.
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Lesson

Learning Goals

Students will:

◊	integrate complex social and ecological issues through consideration 
of a realworld issue in wildlife conservation.

◊	recognize roles and perspectives of different stakeholder groups.

◊	strengthen science literacy skills.

◊	formulate arguments based on literature and popular media.

◊	From the Ecology Learning Framework:
	»How can you explain the change of biodiversity over short and 
long (geological) timescales?
	»How do species interact with their habitat?
	»How are living systems interconnected and interacting?
	»What impacts do humans have on ecosystems?
	»What can or do humans do to mitigate negative impacts they 
have on ecosystems?
	»How do humans depend on ecosystems for their health and 
well-being?

Learning Objectives

Students will be able to:

◊	demonstrate ability to research a topic in conservation science.

◊	demonstrate ability to think critically about research findings.

◊	compare and contrast different stakeholder perspectives.

◊	present arguments for or against a conservation action.
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INTRODUCTION

As humans grapple with global conservation crises, 
it is critical that undergraduate students in biology and 
environmental science courses learn to consider the variety of 
nuanced perspectives that are relevant to effective conservation 
policy. Many students may favor strict conservation policies, 
such as containing species in nature preserves or outlawing 
hunting. However, better long-term conservation outcomes 
often result from policies that incorporate benefits to multiple 
stakeholder groups (1, 2). In this lesson plan, we present a 
multi-day activity where undergraduate students research 
and prepare for an oral debate on a current controversy in 
conservation biology, adopting different stakeholder roles. 
Our lesson is easily adapted to many topics in conservation 
or environmental science. We chose to center the lesson on 
questions surrounding the potential reintroduction of the gray 
wolf (Canis lupus) to California. Our lesson aims to prepare 
undergraduate participants to become more thoughtful 
conservation practitioners and advocates.

The debate surrounding the reintroduction of wolves into 
territories where they have been displaced by humans is a 
classic example of an ongoing and contentious conservation 
issue. As illustrated in art and folklore throughout the northern 
hemisphere, many Native American, Asian and Middle Eastern 
cultures regard the wolf positively, but many European cultures 
and European immigrants to North America have historically 
feared wolves (3). The reasons for this animosity are not fully 
understood, but include perceptions of wolves killing livestock 
and game, as well as complex emotional responses based on 
fear, disgust, and surprise (4). These negative feelings are, 
however, often intertwined with a sense of admiration and 
fascination. Wolves occupy collective imaginations and many 
origin stories across cultures: symbolizing bravery, fierceness, 
and idealized wilderness (3, 5, 6). While other educational 
studies have aimed to increase knowledge of wolf biology 
in support of conservation (e.g., 7), our activity encourages 
consideration of both positive and negative perspectives. 
Indeed, the mixed emotions surrounding wolves have turned 
their reintroduction into an ongoing and often heated debate 
among stakeholder groups with different motivations (e.g., 
8, 9). In the implementation described below, we selected 
four stakeholder groups (ranchers, environmental scientists, 
hunters, and politicians). We recognize, however, that 
additional groups are impacted by the issue (e.g., indigenous 
groups, environmental activists, business and industry) and 
recommend that instructors decide how many and which 
perspectives they would like their students to explore. Note 
that each stakeholder group should comprise voices both in 
favor of and against wolf reintroduction.

To incorporate this activity into a biology, ecology, or 
conservation class, it is helpful for students to understand 
the concept of ecological networks and the role of apex 
predators and keystone species in their ecosystems. The wolf’s 
ecological role as a keystone species directly regulates prey 
species and indirectly affects interactions among species in 
a way that impacts the physical structure of the environment 
(sensu 10, 11). A famous example illustrating this is the 
reintroduction of wolves into Yellowstone National Park, U.S. 
in 1995 following their local extinction 70 years prior (12). 
The absence of wolves as the primary apex predator in this 

ecosystem had led to overpopulation of ungulate grazers such 
as elk and deer which severely reduced tree growth, leading to 
substantial erosion of river systems, changing stream flow and 
ecology. When wolves were reintroduced, they re-assumed 
their role as predators of ungulate populations. The increased 
regulation of ungulate populations facilitated the regrowth of 
willow and aspen trees, which in turn provided novel habitats 
and resources for beavers to build dams. These environmental 
modifications prevented erosion of the riverbank and returned 
streams to a marshy state. This trophic cascade of ecological 
changes increased both the abundance and diversity of other 
species including insects, amphibians, and birds (12).

The importance of wolves to their ecosystems is vital to 
consider for ecosystem function and restoration worldwide. 
A highly adaptable and wide-ranging apex predator, the gray 
wolf’s historic range encompasses nearly the entire northern 
hemisphere, inhabiting a large diversity of habitats (13). 
Deliberate eradication and habitat loss has restricted their 
current contiguous range mainly to northern North America, 
Greenland, Eastern Europe, Russia, and China, with small 
remnant populations persisting in Mexico, Western Europe, 
India, and the Arabian Peninsula (13–15). As wolves re-
expand their range and deliberate reintroductions take place 
alongside expanding human populations, the potential for 
human-wildlife conflict is high, and engagement of many 
stakeholders is necessary. In the U.S., wolf populations are 
slowly rebounding in areas where wolves have not been 
seen since the 1800’s (16), and many states are beginning 
to engage residents on this issue. For example, in November 
2020, a referendum outcome in Colorado showed 50.91% 
of voters in favor of reintroducing and managing gray wolves 
on designated lands by the end of 2023 (17). In California, 
where the authors teach this lesson, managers documented 
multiple breeding wolf packs in 2017 (18), which has been 
a cause for both excitement and conflict among the public. 
Popular media has documented individual wolves’ journeys 
throughout the state, as well as recent wolf deaths attributed 
to traffic accidents and poaching (19). Wolves are currently 
protected under the California Endangered Species Act 
(2014). The historic distribution in California is likely limited 
to the northern and eastern-most areas of the state, with little 
known of the history of interaction with either indigenous or 
immigrant human populations, or of their ecological effects 
on different ecosystems (20–22). As wolves begin to establish 
packs in the state with increased possibility for human 
conflict, and the potential for significant ecological changes, 
this complex situation provides rich fodder for debate from 
many stakeholder perspectives.

The lesson we present here helps students develop essential 
skills for STEM subjects by reinforcing important ecological 
concepts, developing critical thinking and research skills, and 
practicing oral communication skills through a classroom 
debate activity. Additionally, the group discussions and 
student-led interactions push students to engage with opinions 
they may not initially share and to exchange a diverse array 
of ideas, thereby activating their moral sensitivity (23). Role-
playing has been shown to increase student understanding 
of content and to help them connect better to the learning 
experience (24–28). By assuming perspectives which they may 
not have otherwise considered, students go beyond a purely 
theoretical vision of a conservation issue and experience more 
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closely and in a more practical way what actual scientists 
must consider when making conservation decisions (29). Such 
role-playing should result in an increased appreciation of why 
policies aiming to protect and conserve biodiversity, and put 
in place by scientists, governments, and/or non-governmental 
organizations (NGOs), may not be effective if they do not 
account for the multiplicity of perspectives associated with the 
issue. To assure the full potential of this role-playing activity, 
time for reflection should be set aside after the debate to 
compare pre- and post-debate voting outcomes and to discuss 
why students may have cast their votes differently following 
this activity. 

Intended Audience
This lesson was designed for an introductory undergraduate 

biology course, but can be implemented in a variety of courses 
such as introductory ecology, bioethics, conservation biology, 
or environmental science. We tested this lesson in a course 
offered concurrently at the University of California, Los Angeles 
(UCLA) and the University of California, Santa Cruz (UCSC). 
Students in this course ranged in undergraduate education 
level from first-year to senior class standing from various 
majors, including non-science majors. The lesson has been 
taught twice with in-person attendance and twice remotely.

Required Learning Time
This lesson is designed to be taught over two 75-minute 

class periods (including 50 minutes that could be assigned as 
homework rather than taught during class). Instructors may choose 
to assign relevant videos and readings for students to complete 
outside of class in preparation for the class activities. See Table 
1 for recommended timing of the various class components.

Prerequisite Student Knowledge
Students should have an understanding of basic ecological 

concepts such as ecosystems, community, population, 
species, species range, human impact on species range, 
and predation. It is helpful if students already have some 
background knowledge about ecosystem networks, keystone 
species and trophic cascades so that the videos we suggest 
reinforce students’ background knowledge, rather than 
introduce new topics. Additionally, students should feel 
comfortable speaking in front of their peers. We achieved this 
by 1) creating a space where students felt safe and respected by 
establishing learning community rules at the start of the term 
as a group, and 2) having frequent opportunities throughout 
the term where students would share out to the bigger group. 
Rocca (30) provides excellent resources for instructors that are 
struggling to get students to participate in class.

Prerequisite Teacher Knowledge
We recommend that the instructor read about community 

ecology topics (i.e., keystone species, predation, ecosystem 
engineer, direct and indirect interactions, disturbance, 
ecosystem function and services) at a level that is appropriate 
for introductory biology courses/textbooks.

In addition, we suggest that the instructor research the 
context for the topic of debate—in our case, the history of 
wolf extinction and conservation, current local legislation 

surrounding wolf reintroductions, as well as any recent 
scientific findings or cultural events.

Finally, the instructor should be comfortable with 
the technology that will be used to poll students (e.g., 
PollEverywhere, Mentimeter, Zoom, clickers, etc.). If 
technology is not a feasible option to poll students, the 
instructor can use other polling techniques such as index cards 
or a show of hands.

SCIENTIFIC TEACHING THEMES

Active Learning
Active learning strategies (31) used in this lesson include 

group discussion, role-playing, data research and exploration, 
collaborative work in small groups, and student self-reflection.

Assessment
In this lesson we focused on formative rather than 

summative assessment techniques; however, summative 
assessments could easily be incorporated as well. We suggest 
that instructors interested in linking formative and summative 
assessments reference the 2018 work by Dolin et al. (32).

Before lesson: Students watch the assigned videos and 
read an article on the topic to be debated. Students are then 
asked to complete a short online pre-class quiz (S1. Debating 
Conservation – Pre-class quiz). This quiz is composed of 
multiple-choice and open-ended questions meant to 1) 
ensure students have the basic knowledge needed to engage 
in thoughtful dialogue with their peers, and 2) have students 
reflect on their personal perspective about the issue at hand. 
We recommend that the students receive a small number 
of points for completing the quiz (no more than 5% of their 
assignment grade).

Day 1: Students complete and submit a worksheet as the first 
part of this activity (S2. Debating Conservation – Preparation 
worksheet). The worksheet is a guide for students to research 
questions and issues relevant to their stakeholder’s perspective. 
Students work in groups to complete the worksheet and prepare 
the arguments to be used during the debate. This worksheet 
is used as a formative assessment for learning objectives 1–3 
(demonstrating research and critical thinking skills, comparing 
and contrasting stakeholder perspectives). We graded the 
worksheet based on completion. Participation by all members 
of the teams was ensured by assigning specific roles within 
the teams and by having members of the instructional 
staff circulate to confirm participation by all students. We 
recommend that instructors wishing to use the worksheet as 
summative assessment communicate the expected outcomes 
via a rubric (not provided).

Day 2: Students participate in the live debate. Each group is 
allowed to decide how to distribute speaking time (some teams 
might have only one reporter, while others divide it equally 
between all members) such that each student can participate in 
the debate in the way they are most comfortable/capable. The 
debate and final vote are used as a formative assessment for 
learning objective 3 (argue for or against conservation actions 
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for wolves in California). Instructors seeking to assign grades 
to the live debate should communicate their expectations via 
a rubric that is available to students prior to the debate (not 
provided). We suggest that the worksheet and live debate be 
weighed equally in the overall breakdown of this activity (for 
example, 45% each).

At the end of the activity, we asked students to complete 
an “Individual and Group Assessment” worksheet (S3. 
Debating Conservation – Individual and group assessment). 
This worksheet allows students to assess their team members’ 
participation as well as to reflect on their own contributions 
towards this activity. Instructors can then choose, at their 
own discretion, to remove points from students who did 
not participate as much as others. To incentivize students to 
complete this assessment, we recommend that they receive 
a small number of points for completing it (no more than 5% 
of their assignment grade). Asynchronous students do not 
complete the “Individual and Group assessment” worksheet 
and are only graded on the other components of this activity.

Inclusive Teaching
This lesson was designed to highlight diverse perspectives 

in an engaging way. Because each group represents a different 
set of stakeholders, students are confronted with opinions on 
a scientific topic from the perspectives of both scientists and 
non-scientists. Students are randomly assigned into groups 
to ensure that no bias occurs in the assignment of roles. The 
structured activities encourage students to research how the 
values and goals might differ between stakeholders, and 
reflect on how those perspectives impact their own view of 
the problem. We envision that, after this lesson, some students 
will identify as community members that are empowered to 
contribute to decisions made about environmental problems.

This lesson incorporates various active learning strategies 
and is designed to provide ample ways in which students can 
participate (e.g., doing the research, preparing the arguments, 
acting as devil’s advocate, speaking on behalf of the group 
during the debate). Within their groups, we allowed students to 
decide how to divide the various tasks such that everyone felt 
comfortable with their role and the way in which they would 
contribute. We had been doing this throughout the course and 
felt that students responded well to this form of role assignment 
when the activities were appropriately complex and thus 
required multiple individuals to contribute for completion 
(also see 33). Other instructors might wish to assign roles to 
avoid dominant individuals from taking over. Members of 
the instructional staff can help ensure that all students are 
participating by circulating among the groups.

This lesson is easily adaptable to remote or hybrid courses, 
or those in which some students can only participate 
asynchronously. If teaching this lesson remotely, students can 
utilize online breakout rooms to conduct group work, and the 
debate is performed synchronously online. Students unable to 
participate synchronously can contribute asynchronously by 
completing the first part of the activity on their own and then 
performing a reporter role in the lesson by watching a recording 
of the debate and writing a short news article on the outcome 
of the debate (S7. Debating Conservation – Asynchronous 
assignment). Finally, the diversity of student socioeconomic 
status was considered in the development of this lesson. All 

the materials required for this lesson are available to students 
at no cost (no textbooks or other supplemental materials need 
to be purchased).

LESSON PLAN

Overview
The goal of this lesson is to engage students in a debate 

on a current topic in conservation so as to develop research, 
communication, and critical thinking skills. The lesson is 
completed within two class sessions: 1) Preparation Day, during 
which instructors provide a brief lecture describing the issue, 
followed by a free-form research period during which students 
prepare for their stakeholder roles, and 2) Debate Day, the in-
class live debate. During the first class, an instructor presents 
a short introductory lecture on the topic of interest and assigns 
each student a stakeholder role (~20 minutes). Students then 
prepare for their roles during the rest of the class (~50 minutes; 
this preparation work could also be done as homework 
between the two classes). Students return for the second class 
ready to participate in the debate. The second class lasts ~75 
minutes, although this time can be adjusted depending on the 
number of students and/or time allotted for the class period. 
Students that attend synchronously are assessed for both their 
research (S2. Debating Conservation – Preparation worksheet) 
and live debate. Students unable to participate synchronously 
may follow this lesson asynchronously; we provide the details 
for this option at the end of this lesson plan.

Lecture and student vote
In preparation for this lesson, we suggest assigning pre-

class readings and/or videos to contextualize the issue prior 
to Preparation Day. Students take a short quiz (S1. Debating 
Conversation – Pre-class quiz) to assess their understanding 
of the pre-class assignments. Instructors begin Preparation 
Day with a brief lecture describing the issue (S4. Debating 
Conservation – Lecture slides for Preparation Day). As we 
taught our lesson in California, our introductory materials 
primarily focus on wolf conservation issues in North America. 
However, other instructors may wish to modify this material 
to match a different debate topic and/or to more closely align 
with instructor expertise, local issues, or different stakeholder 
perspectives. Prior to attending class on Preparation Day, 
students read the Ripple et al. manuscript (34) that discusses 
large carnivores and watch several lecture videos introducing 
ecological concepts related to the lesson including ecosystem 
services, ecosystem processes, wolf reintroduction, and 
trophic cascades impacted by wolves. In class, on Preparation 
Day, instructors give a short lecture that includes information 
about wolf biology and some history of wolf extinction 
and conservation in North America, as well as traditional 
approaches to monitoring wolves. At the end of the lecture, 
students vote individually about whether they support the 
topic of the debate. In our example the question was “Should 
wolves be reintroduced in California? Yes or No”. Votes can 
be counted either by asking students to raise their hands or 
using polling functions or clickers. Note that this vote is to 
assess their personal, pre-research opinion about the topic. 
Instructors record the votes and announce them to the class.

Stakeholder role assignment and student preparation
Following the first lecture, students are randomly assigned a 

stakeholder role. In our example, these roles include ranchers, 

https://youtu.be/BCH1Gre3Mg0
https://youtu.be/BCH1Gre3Mg0
https://youtu.be/RJ7nKTaOjfE
https://www.youtube.com/watch?v=dGHSXTsf8yQ
https://www.youtube.com/watch?v=ysa5OBhXz-Q
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environmental scientists, hunters, and politicians. Students are 
also assigned a side in the debate (pro or con) for their specific 
stakeholder. We recommend 2–4 students per stakeholder per 
side. For example, in a class with 24 students, there would be 
12 students for and 12 students against the motion. If one chose 
to have 4 different stakeholder groups, there would be 4 groups 
of 3 students for each side of the debate. In sum, there would be 
8 groups of 3 students (4 groups representing each stakeholder, 
each of these represented twice for each side of the debate).

Once roles have been assigned, student groups are given a 
worksheet to guide them through their argument preparation 
(S2. Debating Conservation – Preparation worksheet, for 
remote classes also see S5. Debating Conservation – Breakout 
room assignments). Students prepare to argue in support of 
their role by performing independent research using primary 
and secondary literature, media sources, and popular literature 
(preparation can be assigned as homework, completed in class 
or both). The worksheet guides students as they outline the 
major arguments for their perspective, helps them predict 
what potential points the opposing view might bring, and 
prompts them to find evidence that supports both conflicting 
perspectives. Although some roles might seem counterintuitive 
(e.g., ranchers arguing in favor of wolf reintroduction), we 
have found that with this structure, students of all stakeholder 
groups are empowered to make creative and convincing 
arguments in support of their assigned position (e.g., ranchers 
seeing potential for ecotourism). The worksheet also includes 
a list of questions that the jury might ask each stakeholder 
group (S2. Debating Conservation – Preparation worksheet). 
These questions prompt students to reflect on real problems 
and policies related to the topic of the debate (e.g., a hunter’s 
concern that wolves would negatively affect the abundance 
and presence of deer in hunting grounds and their request 
for information and/or policies to address those concerns, 
or a scientist’s concern about how genetic diversity could 
be maintained and monitored), and help students further 
prepare for the live debate. Students decide within their own 
team who will speak in the live debate, and make sure that 
preparation for debate and live debate tasks are shared evenly. 
Both synchronous and asynchronous students submit their 
worksheet preparation prior to the upcoming live debate.

In-class debate
During the live Debate Day, students participate in a timed 

debate facilitated by their instructors. The instructor can 
begin with a few slides explaining the format of the debate 
(S6. Debating Conservation – Lecture slides for Debate 
Day). Although instructors may choose to vary the format of 
the debate, we recommend dividing the debate into three 
sections: 1) introductory arguments, 2) jury questions, 3) 
concluding arguments/rebuttal. Students must come to class 
prepared to refute the opposition’s arguments and respond to 
jury questions listed on the worksheet (Supporting Files S2, 
S6). The jury, which is formed by the instructional staff, may 
choose to ask these exact questions or new questions during 
the debate. Instructors decide which stakeholder group and 
side will perform first (e.g., with a coin flip), and call on each 
group in turn. Instructors are recommended to use a timer that 
is visible to students during the debate and to monitor it strictly 
to guarantee that arguments are concise and that the debate 
is fair and kept to schedule. If one chose to have 4 different 
stakeholder groups, the 60 minutes of the debate could be 

broken down as follows: 3 minute presentation by each group, 
one side followed by the next (e.g., pro then con); 2 minutes 
to answer the jury’s question per group, one side followed 
by the next; 2 minutes to rebut the opposite’s side arguments 
per group, one side followed by the next (S6. Debating 
Conservation – Lecture slides for Debate Day). At the end of 
the debate, students vote again to assess whether their research 
and/or the arguments presented in the debate have changed 
their minds. Once again, votes should be recorded and results 
announced by the instructor. Votes can then be compared to 
the first round of voting and the results discussed. Students 
participating in group work also submit their “Individual and 
Group Assessment” worksheet at this stage, to reflect on both 
their own and their peers’ contributions towards this activity 
(S3. Debating Conservation – Individual and group assessment).

Asynchronous option
Students participating asynchronously take on the role 

of a media reporter. They watch a recording of the debate 
and are assessed on the write-up of an article summarizing 
the arguments and outcome of the debate (S7. Debating 
Conservation – Asynchronous assignment). 

TEACHING DISCUSSION

Our objective is to teach students biological and ecological 
concepts beyond the facts: we want students to develop their 
critical thinking on a pressing, real-world conservation issue. 
As our world becomes increasingly polarized, with social 
media promoting one-sided views (8), opportunities to engage 
with views that are different from one’s own are increasingly 
rare. Here, we present a lesson that allows students to 
remove their own preconceptions as well as those of their 
instructors from the decision-making process, while also 
developing collaboration and communication skills and better 
understanding of the nuances of the challenges of developing 
and implementing conservation policy.

The team of co-authors have taught this lesson four times: 
twice in person and twice remotely. Each time, we were 
impressed by the students’ engagement and enthusiasm during 
this activity. Students appreciated the opportunity to think 
from a different perspective as well as to bring their personal 
experiences and opinions into the debate. The results of our pre- 
and post-debate votes reflected the evolution of the students’ 
thinking following this activity. Each year, the “yes” vote to wolf 
reintroduction in California was above 80% before the activity 
but the outcome of the vote tended to change substantially 
after the debate. A whole-class discussion after the conclusion 
of the live debate was helpful in understanding nuances in 
student perspectives and how the activity may have changed 
or reinforced students’ personal opinions in either direction.

The first part of the lesson, which involves an introductory 
lecture and the completion of a worksheet, was essential in 
preparing the students for the debate. The worksheet required 
students to think through their role thoroughly, to research 
information in the primary and secondary literature, and 
to write down their main arguments as well as predict the 
opposing team’s counter-arguments. The richest contributions 
to the live debate occurred when students were well 
prepared, referring to their argument notes on their completed 
worksheets to clearly and cohesively present their ideas. Some 
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students assumed their role more passionately than others, 
with some even choosing to dress up for their role during 
the debate. While some students may feel less comfortable 
talking in public, even those students will have been exposed 
to the others’ presentations and have participated in forming 
arguments in their small groups. Thus, regardless of the 
student’s participation in the live debate, the whole lesson 
achieves its objectives to familiarize students with different 
perspectives on a controversial topic.

The lesson can also easily be adapted to classrooms of different 
sizes. Smaller classrooms could form smaller debate teams or 
a smaller number of stakeholder groups, while larger classes 
could add additional stakeholder groups (see S4. Debating 
Conservation – Lecture slides for Preparation Day, slide 20 
for examples). Larger classes may also find that splitting the 
class in two to have parallel debates with the same stakeholder 
groups may be more manageable for instructors. Finally, this 
lesson can be taught remotely. We found that students organized 
themselves well to meet and communicate outside of class using 
private discussion boards and breakout rooms to research and 
formulate arguments and rehearse the debate.

A major strength of this lesson is that it can easily be 
adapted to another “hot topic” in conservation or even in 
another field. Instructors can choose topics more relevant 
to their location or subject area of expertise. Examples of 
other topics of debate in conservation are the conservation 
strategies of the northern spotted owl in the Pacific North-
West of North America (35) or, more globally, whether to 
“share or spare” our habitats with nature for agriculture and 
urban development (36). We believe our lesson provides a 
valuable framework for developing students’ critical thinking 
and oral presentation skills regardless of the topic of debate. 
 
SUPPORTING MATERIALS

•	 S1. Debating Conservation – Pre-class quiz. List of 
pre-class videos and reading along with an example 
homework quiz.

•	 S2. Debating Conservation – Preparation worksheet. A 
preparation worksheet used for students participating 
either synchronously or asynchronously, which 
includes debate instructions, possible jury questions, 
and instructions for the different stakeholder groups.

•	 S3. Debating Conservation – Individual and group 
assessment. A worksheet for students participating in a 
live debate to assess their team members’ participation 
as well as to reflect on their own contributions towards 
this activity.

•	 S4. Debating Conservation – Lecture slides for 
Preparation Day. Lecture slides for the Preparation 
Day are available for faculty to prepare and deliver the 
lesson. A script for each slide is provided at the end of 
the slide deck to help instructors with teaching.

•	 S5. Debating Conservation – Breakout room 
assignments. An example of a breakout room 
assignments sheet that can be used to structure the 
debate groups both when teaching in-person or 
remotely.

•	 S6. Debating Conservation – Lecture slides for Debate 
Day. Lecture slides for the Debate Day are available 
for faculty to explain the format of the debate to the 
students.

•	 S7. Debating Conservation – Asynchronous assignment. 
Instructions on the assignment for asynchronous 
students.

ACKNOWLEDGMENTS

We dedicate this article to our colleague, friend, and co-
author Bob Wayne, who sadly passed away just before its 
publication. Bob pioneered and led the cross-institutional 
course which included this innovative lesson. His passion 
for wildlife conservation and encouraging those ideals in 
his students will continue to inspire us. The authors would 
like to acknowledge co-instructors Audra Huffmeyer and 
Marcel Vaz, Graduate Teaching Assistants Sabrina Shirazi, 
Alisa Vershinina, Nevé Baker, Audra Huffmeyer, Meixi Lin, 
Daniel Chavez, Megha Srigyan, and Stella Yuan, as well as 
Undergraduate Learning Assistants Alicia Gibbons, Kiumars 
Edalati, Charlotte Cosca, Yuerong Xiao, Halle Bender, Alicia 
Gibbons, Emma Stanfield, Alma Rincon Gallardo, Kiumars 
Edalati, Hailey Nava, Miya Eberlein, Kunal Ranat, Ashley Lok, 
Michael Chen, and Ramal Samarasinghe for assisting with 
activity preparation and debate moderation. We also thank the 
organizers and participants of the CourseSource Writing FMN 
(Fall 2021), particularly Erin Vinson and Kristine Grayson, for 
providing valuable advice and feedback on the manuscript. 
Funding was provided by the HHMI Professors Program grant 
GT10483. A.E.G-V. was supported by the IRACDA program at 
UCLA (Award number: K12 GM106996).

REFERENCES

1.	 Darvill R, Lindo Z. 2015. Quantifying and mapping ecosystem service 
use across stakeholder groups: Implications for conservation with 
priorities for cultural values. Ecosyst Serv 13:153–161. DOI:10.1016/j.
ecoser.2014.10.004.

2.	 Sterling EJ, Betley E, Sigouin A, Gomez A, Toomey A, Cullman G, Malone 
C, Pekor A, Arengo F, Blair M, Filardi C, Landrigan K, Porzecanski 
AL. 2017. Assessing the evidence for stakeholder engagement in 
biodiversity conservation. Biol Conserv 209:159–171. DOI:10.1016/j.
biocon.2017.02.008.

3.	 Hunt D. 2008. The face of the wolf is blessed, or is it? Diverging perceptions 
of the wolf. Folklore 119:319–334. DOI:10.1080/00155870802352269.

4.	 Jacobs MH, Vaske JJ, Dubois S, Fehres P. 2014. More than fear: Role of 
emotions in acceptability of lethal control of wolves. Eur J Wildl Res 
60:589–598. DOI:10.1007/s10344-014-0823-2.

5.	 Bukowick KE. 2004. Bachelor’s thesis. Truth and symbolism: Mythological 
perspectives of the wolf and crow. Boston College, Boston, MA.

6.	 Lake-Thom B. 1997. A guide to Native American nature symbols, stories, 
and ceremonies. Penguin, New York, NY.

7.	 Oražem V, Tomažič I, Kos I, Nagode D, Randler C. 2019. Wolves’ 
conservation through educational workshops: Which method works best? 
Sustainability 11:1124. DOI:10.3390/su11041124.

8.	 Clemm von Hohenberg B, Hager A. 2022. Wolf attacks predict far-right 
voting. PNAS 119:e2202224119. DOI:10.1073/pnas.2202224119.

9.	 Nilsen EB, Milner-Gulland EJ, Schofield L, Mysterud A, Stenseth NC, Coulson 
T. 2007. Wolf reintroduction to Scotland: Public attitudes and consequences 
for red deer management. Proc R Soc Lond B Biol Sci 274:995–1003. 
DOI:10.1098/rspb.2006.0369.

10.	 Paine RT. 1969. A note on trophic complexity and community stability. Am 
Nat 103:91–93. DOI:10.1086/282586.

11.	 Mech LD, Boitani L. 2007. Wolves: Behavior, ecology, and conservation. 
University of Chicago Press, Chicago, IL.

12.	 Ripple WJ, Beschta RL. 2006. Linking wolves to willows via risk-sensitive 
foraging by ungulates in the northern Yellowstone ecosystem. For Ecol 
Manage 230:96–106. DOI:10.1016/j.foreco.2006.04.023.

13.	 Mech LD. 1974. Canis lupus. Mammalian Species 1–6. DOI:10.2307/3503924.
14.	 Wayne RK, Lehman N, Allard MW, Honeycutt RL. 1992. Mitochondrial DNA 

variability of the gray wolf: Genetic consequences of population decline 
and habitat fragmentation. Conserv Biol 6:559–569. DOI:10.1046/j.1523-



CourseSource  | www.coursesource.org 2023  | Volume 107

Debating Conservation: Developing Critical Thinking Skills in Introductory Biology Classes

1739.1992.06040559.x.
15.	 Laliberte AS, Ripple WJ. 2004. Range contractions of North American 

carnivores and ungulates. BioScience 54:123–138. DOI:10.1641/0006-
3568(2004)054[0123:RCONAC]2.0.CO;2.

16.	 Mech LD. 2017. Where can wolves live and how can we live with them? 
Biol Conserv 210:310–317. DOI:10.1016/j.biocon.2017.04.029.

17.	 Ballotpedia.org. 2020. Colorado Proposition 114. Retrieved from https://
ballotpedia.org/Colorado_Proposition_114,_Gray_Wolf_Reintroduction_
Initiative_(2020) (accessed 1 November 2022).

18.	 California Department of Fish and Wildlife. 2022. California’s known 
wolves – past and present. Retrieved from https://nrm.dfg.ca.gov/FileHandler.
ashx?DocumentID=202876&inline. (accessed 1 November 2022).

19.	 Gammon K. 2021. A gray wolf’s epic journey ends in death on a California 
highway. The Guardian. Retrieved from https://www.theguardian.
com/environment/2021/dec/04/grey-wolf-journey-death-california-
highway#:~:text=The%20young%20gray%20wolf,a%20time%20of%20
ecological%20collapse. (accessed 1 November 2022).

20.	 Carrol C, Noss RF, Shumaker NH, Paquet PC. 2001. Is the return of the 
wolf, wolverine, and grizzly bear to Oregon and California biologically 
feasible?, p 25–46. In Maeher DS, Noss RF Larkin JL (ed), Large mammal 
restoration: Ecological and sociological challenges in the 21st century. 
Island Press, Washington, DC.

21.	 California Department of Fish and Wildlife. Gray wolf. Retrieved from https://
wildlife.ca.gov/Conservation/Mammals/Gray-Wolf. (accessed 19 October 
2022).

22.	 Schmidt RH. 1991. Gray wolves in California: Their presence and absence. 
Calif Fish Game 77:79–85.

23.	 Kim W-J, Park J-H. 2019. The effects of debate-based ethics education on 
the moral sensitivity and judgment of nursing students: A quasi-experimental 
study. Nurse Educ Today 83:104200. DOI:10.1016/j.nedt.2019.08.018.

24.	 Souza G, Mixter PF. 2016. Role-playing in a vaccination debate strengthens 
student scientific debate skills for various audiences. J Microbiol Biol Educ 
17:297–299. DOI:10.1128/jmbe.v17i2.998.

25.	 Latif R, Mumtaz S, Mumtaz R, Hussain A. 2018. A comparison of debate 
and role play in enhancing critical thinking and communication skills of 
medical students during problem based learning. Biochem Mol Biol Educ 
46:336–342. DOI:10.1002/bmb.21124.

26.	 Fox AM, Loope LL. 2007. Globalization and invasive species issues in 
Hawaii: Role-playing some local perspectives. J Nat Resour Life Sci Educ 
36:147–157. DOI:10.2134/jnrlse2007.361147x.

27.	 Armstrong K, Weber K. 1991. Genetic engineering: A lesson on bioethics 
for the classroom. Am Biol Teach 53:294–297. DOI:10.2307/4449297.

28.	 Segoni S. 2022. A role-playing game to complement teaching activities in an 
‘environmental impact assessment’ teaching course. Environ Res Commun 
4:051003. DOI:10.1088/2515-7620/ac6f47.

29.	 Howes EV, Cruz BC. 2009. Role-playing in science education: an effective 
strategy for developing multiple perspectives. J Elem Sci Educ 21:33–46.

30.	 Rocca KA. 2010. Student participation in the college classroom: An 
extended multidisciplinary literature review. Commun Educ 59:185–213. 
DOI:10.1080/03634520903505936.

31.	 Lombardi D, Shipley TF, Bailey JM, Bretones PS, Prather EE, Ballen CJ, Knight 
JK, Smith MK, Stowe RL, Cooper MM, Prince M, Atit K, Uttal DH, LaDue 
ND, McNeal PM, Ryker K, St. John K, van der Hoeven Kraft KJ, Docktor JL. 
2021. The curious construct of active learning. Psychol Sci Public Interest 
22:8–43. DOI:10.1177/1529100620973974.

32.	 Dolin J, Black P, Harlen W, Tiberghien A. 2018. Exploring relations between 
formative and summative assessment, p 53–80. In Dolin J, Evans R (ed), 
Transforming assessment: Through an interplay between practice, research 
and policy. Springer International Publishing, Cham, Switzerland.

33.	 Theobald EJ, Eddy SL, Grunspan DZ, Wiggins BL, Crowe AJ. 2017. Student 
perception of group dynamics predicts individual performance: Comfort 
and equity matter. PLOS ONE 12:e0181336. DOI:10.1371/journal.
pone.0181336.

34.	 Ripple WJ, Estes JA, Beschta RL, Wilmers CC, Ritchie EG, Hebblewhite 
M, Berger J, Elmhagen B, Letnic M, Nelson MP, Schmitz OJ, Smith DW, 
Wallach AD, Wirsing AJ. 2014. Status and ecological effects of the world’s 
largest carnivores. Science 343:1241484. DOI:10.1126/science.1241484.

35.	 Montgomery CA, Brown Jr Gardner M, Adams DM. 1994. The marginal cost 
of species preservation: The northern spotted owl. J Environ Econ Manage 
26:111–128. DOI:10.1006/jeem.1994.1007.

36.	 Fischer J, Abson DJ, Butsic V, Chappell MJ, Ekroos J, Hanspach J, Kuemmerle 
T, Smith HG, von Wehrden H. 2014. Land sparing versus land sharing: 
Moving forward. Conserv Lett 7:149–157. DOI:10.1111/conl.12084.

https://ballotpedia.org/Colorado_Proposition_114,_Gray_Wolf_Reintroduction_Initiative_(2020)
https://ballotpedia.org/Colorado_Proposition_114,_Gray_Wolf_Reintroduction_Initiative_(2020)
https://ballotpedia.org/Colorado_Proposition_114,_Gray_Wolf_Reintroduction_Initiative_(2020)
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=202876&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=202876&inline
https://www.theguardian.com/environment/2021/dec/04/grey-wolf-journey-death-california-highway#:~:text=The%20young%20gray%20wolf,a%20time%20of%20ecological%20collapse
https://www.theguardian.com/environment/2021/dec/04/grey-wolf-journey-death-california-highway#:~:text=The%20young%20gray%20wolf,a%20time%20of%20ecological%20collapse
https://www.theguardian.com/environment/2021/dec/04/grey-wolf-journey-death-california-highway#:~:text=The%20young%20gray%20wolf,a%20time%20of%20ecological%20collapse
https://www.theguardian.com/environment/2021/dec/04/grey-wolf-journey-death-california-highway#:~:text=The%20young%20gray%20wolf,a%20time%20of%20ecological%20collapse
https://wildlife.ca.gov/Conservation/Mammals/Gray-Wolf
https://wildlife.ca.gov/Conservation/Mammals/Gray-Wolf


CourseSource  | www.coursesource.org 2023  | Volume 108

Debating Conservation: Developing Critical Thinking Skills in Introductory Biology Classes

Table 1. Teaching timeline table. The lesson spans two class sessions as well as outside of class time for pre-class 
and additional debate preparation.

Activity Description Estimated Time Notes

Preparation for Class

Pre-class materials Students watch four videos and read one 
article, which provide context for the in-
class debate.

40 minutes to 
watch all the 
videos

40 minutes to 
read the article

Ripple et al. (2014) paper (34)

Ecosystem Services video

Ecosystem Processes video

Reintroduction of Wolves video

How Wolves Change Rivers video

Quiz Students complete a short online pre-class 
quiz.

10 minutes See S1. Debating Conservation – Pre-class 
quiz.

Class Session 1 - Preparation Day

Introductory lecture Lecture contextualizing the topic of debate 
(here, “The Return of the Wolf”).

20 minutes Lecture slides with notes are in S4. Debating 
Conservation – Lecture slides for Preparation 
Day.

Pre-debate vote Students vote for or against the motion 
proposed.

5 minutes Votes are recorded and displayed.

Student debate preparation Students are randomly assigned into their 
stakeholder groups and prepare for the 
debate.

50 minutes Synchronous and asynchronous students fill 
in a worksheet in preparation for the debate, 
see Supporting Files S2 and S3. 

If the class is happening remotely, refer to 
S5. Debating Conservation – Breakout room 
assignments.

Class Session 2 - Debate Day

Introductory lecture Lecture reviewing format of debate. 10 minutes Lecture slides with notes are in S6. Debating 
Conservation – Lecture slides for Debate 
Day.

Live debate Students debate live with each other. 60 minutes If the class is happening remotely, refer to 
S5. Debating Conservation – Breakout room 
assignments.

For asynchronous students, the debate is 
recorded for them to watch. They then 
complete S7. Debating Conservation – 
Asynchronous assignment.

Post-debate vote Students vote for or against the motion 
proposed.

5 minutes Votes are recorded and displayed.

https://www.science.org/doi/10.1126/science.1241484
https://youtu.be/BCH1Gre3Mg0
https://youtu.be/RJ7nKTaOjfE
https://youtu.be/dGHSXTsf8yQ
http://www.youtube.com/watch?v=ysa5OBhXz-Q

