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My teaching mantra is: you belong here, you can learn this, and this is meaningful to you (Felten 2018). I embrace 
opportunities to share my enthusiasm for scientific content and cultivate a supportive environment that enables students to 
grow into better learners. Below, I use two broad themes – cultivating interest & competence, and promoting student success 
– to reflect on aspects of my teaching philosophy, approaches and outcomes, and future goals. 

1. CULTIVATING INTEREST & COMPETENCE 

As an educator, I strive to foster a learning environment that supports critical thinking, creativity, and active engagement 
with the course material. While the themes below highlight my pedagogical priorities, there are many areas of substantive 
overlap between these themes; indeed, synergy across these categories has enhanced the depth and impact of my teaching. 

A. Thinking like a scientist 
The scientific process requires creativity, logic, and a willingness to continually revise and update your understanding. 

Many students initially believe that science involves a set of correct facts or that scientists are experts who know all the 
answers. These misperceptions can promote a fixed mindset and increase students’ anxiety over contributing their thoughts in 
class, which can negatively impact their engagement, perceived competence, and the classroom dynamic. I believe that 
students’ scientific creativity often needs to be re-awakened, and that unfamiliar ideas or questions serve as invitations to be 
curious. From the first day of class, I emphasize that science is a process of inquiry and discovery, rather than a set of 
answers. When I teach, I work to be explicit and forthcoming about what I don’t know and how I might learn more or how to 
speculate using logic. Many student comments have noted that approach with appreciation: “She was always prepared to 
answer our questions and was not afraid to say that sometimes she did not know; she would still make an effort to answer the 
questions and would come with a better answer further down the road.” I believe this approach models the joy of curiosity 
and the value of honest self-critique, and can also promote a growth mindset.  

One of my goals for my students is to learn to support their reasoning, arguments, and creative thinking with scientific 
evidence. Over the past few years, I have used mock grant proposals (Itagaki, 2013; Köver, et al., 2014; Cammack & Melton 
2021) to help students critique existing literature, identify gaps in their knowledge, design a plausible study, and speculate 
about anticipated outcomes. More importantly, students learn how to use scientific evidence to support everything from their 
study rationale to their proposed methodology to their interpretation of their data. Throughout the semester, students 
brainstorm and troubleshoot various aspects of their proposal in scaffolded ways. Sections of the proposal also undergo peer 
and/or instructor review and revision (Peterson et al., 2020). Students have reported that these experiences are a meaningful 
way to assume the role of a scientist and apply the scientific process to explore a topic of interest. In F20 course evaluations, 
75% of my 300-level students strongly agreed with following statement: “My ability to use scientific data to support my 
thinking improved as a result of this course” (M=4.8 out of 5, SD=0.4). When asked what work they were particularly proud 
of, 50% of the responses listed the mock grant proposal; one student reported “I was particularly proud of my Grant Proposal. 
I…felt like an expert about the topic I was exploring.” 

Finally, I enjoy sharing my genuine enthusiasm and appreciation for the scientific process. In course evaluations, 
students consistently report that that I am passionate about the course (M=4.9 out of 5, SD=0.2) and am enthusiastic. 

B. Engaging higher-order cognitive skills 
I strive to create inquiry-rich curricula that underscores the importance of problem-solving and critical thinking in 

science. While content knowledge is necessary, particularly when it will be built upon in future coursework, over time I’ve 
shifted my focus toward helping students develop analytical and evaluative skills that transcend content knowledge and thus 
apply to many scientific disciplines. For instance, in my 200- and 300-level courses, I’ve developed scaffolded activities that 
enable students to analyze and evaluate primary scientific literature more deeply and critically. Students report that these are 
challenging and engaging experiences that build their confidence in critiquing scientific papers and developing their own 
interpretations of the data. In F20 course evaluations, over 80% of 200-level students and 63% of 300-level students strongly 
agreed with the following statement: “My skills in reading/analyzing primary research papers improved as a result of this 
course” (200-level: M=4.8 out of 5, SD=0.4; 300-level: M=4.6 out of 5, SD=0.5). 

• “One particular skill that I believe I’ve developed [in our course] is reading research papers. When I first took 
psychology courses, I would skip through most of the meat of research articles, because I couldn’t understand them. The 
methods part of the paper always confused me and I thought the procedure was unnecessary to learn about when you 
could just read the results and discussion. I have found that the Article Explorations and PPDs have given me a lot of 
needed practice in fully reading and understanding empirical research. They make it a lot easier to grasp the purpose of 
the study, the gaps of research they’re filling, and strengths and limitations of their approach.” (student reflection, S21) 



	

• “My favorite coursework we have done has been our AXs because I believe they improve my understanding of how to 
deeply analyze the article. The AXs have been teaching me how to read a scientific article and actually understand the 
information that is involved. Before I used to just read the introduction and the discussion because the other parts 
confused me, but now I am able to read the entire article and come up with thoughts and questions revolving around the 
data…I was really analyzing the readings and trying to find ways to connect them to other ideas in the class…and 
creating questions that broadened my thinking.” (student reflection, S21) 

• “I was really proud of our first PPD. I really struggled reading and understanding the article, but once I finished the 
worksheet, I really thought I had a good grasp of the paper. This was exciting because I never thought I could get 
through an academic paper. After receiving feedback on my paper, I was so happy to see that I had gone in the right 
direction, this was really encouraging to move forward in the course.” (course evaluation, F20) 

Scientific case studies are another engaging way for students to apply their knowledge to solve a real or fictional 
problem. These narratives are not only exciting for students to follow, they provide space for students to process information, 
ask questions, and consider potential paths forward. Many cases allow students to analyze and interpret data, evaluate claims, 
and synthesize evidence from multiple sources, which pushes them beyond basic recall. As a NeuroCaseNet fellow (NSF 
RCN-UBE #1624104), I have developed original case studies and adapted existing cases for each of my courses. For 
example, my “Simpsons Neuron” case (Cammack, Reppert & Cook-Snyder, in press) invites students to develop and revise 
hypotheses, analyze and interpret figures from a scientific journal article, and synthesize information from multiple sources to 
formulate conclusions, all higher-order thinking skills that are translatable to many fields and interests. 

C. Connecting to the real world 
Over the past decade, undergraduate STEM education has emphasized the importance of a deeper understanding of the 

relationship between science and society (AAAS, 2010, 2015; Wiertelak et al., 2018), including the ways that neuroscience 
might contribute to solutions to complex societal problems (Ramirez, 2020). These experiences can be self-contained 
activities, such as case studies, but I also believe that science courses can be framed around societal issues using evidence-
based teaching approaches. For instance, problem-based learning (PBL) is a student-centered approach that allows students to 
work actively to identify and solve real-world challenges. This past fall, I launched my new seminar (PSYC419 Addiction) as 
a semester-long PBL experience, in which students examine and define concrete problems related to addiction, evaluate 
scientific evidence to identify contributing factors and solutions, and report on their own and their peers’ thinking. The 
format has facilitated rich discussions thus far, and I’m looking forward to collecting students’ feedback on their experience. 

Service learning (SL) is another powerful way to cultivate knowledge and skills that can be applied to societal issues 
(Altman 1996) in ways that are consistent with curricular goals and institutional values (Seifer, 1998; Ehrlich, 2000). In 
addition, SL projects that engage students with issues in their local community or “place” can promote sociocultural 
awareness, civic-mindedness, and a more nuanced understanding of the complex factors contributing to local issues (Sobel 
2005; McInerney et al., 2011). These benefits can be particularly valuable to students of residential colleges. For the past few 
years, I have partnered with a local anti-drug coalition to collect survey data on perceptions, attitudes, and use of alcohol and 
drugs, collected from local 6-12th grade students (Cammack & Melton 2021). In 2017, I developed an experiential, inquiry-
driven SL experience (PSYC350 Drugs & Behavior) in which students analyzed these survey data. Such course-based, 
inquiry-driven research experiences can be used to meet key core competencies in neuroscience (Kerchner et al., 2012; 
Wiertelak et al., 2018; Ramirez 2020) and enhance students’ ability to describe and interpret data, a crucial aspect of 
scientific literacy (AAMC-HHMI, 2009; AAAS, 2010, 2015; AAMC, 2010). The process of exploring, curating, and 
analyzing an authentic and complex dataset also engages higher-order cognitive skills (Bloom, 1956; Gould et al., 2014; 
Kjelvik and Schultheis, 2019). By the end of the semester, students had produced scientific reports of the data for a local anti-
drug coalition, developed informational summaries for community distribution, and wrote mock grant proposals 
incorporating proposed improvements to the study. Assessment data suggested that this SL opportunity helped students make 
connections between course content and the real world, enhanced skills or awareness in ways that added value to the course, 
challenged them to understand a problem and generate solutions, and expanded their thinking regarding their ability to help 
tackle substance use-related issues in the community (Cammack & Melton 2021). 

D. Thinking in interdisciplinary ways 
Exploring the interdisciplinary nature of science allows students to synthesize information and make valuable 

connections. This past year, I received internal funding to support a new co-curricular program, called Science Fridays, that I 
developed with three Sewanee colleagues (see Section 2C, below). The open, informal format of these cross-disciplinary 
sessions will allow student and faculty from different science fields to build relationships, offer unique perspectives, and 
discuss topics that are not raised in the science course that they have (or will) take. Goals for this program are to enhance 
science literacy and to bolster recruitment/retention of STEM-hesitant students. Led by a range of faculty and guests with 
different backgrounds/perspectives, students will be able to think more holistically about complex topics at a very early stage 
in their college experience. I believe this approach could also be a particularly impactful way to introduce first-year students 



	

to STEM disciplines within the liberal arts, and we will use data collected during this pilot program to inform its 
development into a credit-bearing course. 

Neuroscience is interdisciplinary and shares many exciting areas of overlap with other fields. While these areas of 
overlap can be identified and discussed in class, it also seems valuable to explore the similarities, differences and synergies 
between fields over a longer timeframe. In 2017, Dr. Brandon Moore (Biology Department) and I received internal funding 
to support a semester-long, inquiry-based research project performed collaboratively by students enrolled in our two 
laboratory courses (BIOL275 Histology and Microanatomy & PSYC359 Advanced Behavioral Neuroscience, respectively). 
Briefly, our students’ project explored the body’s ability to produce new cells, a process called cell proliferation. In the adult 
brain, cell proliferation (neurogenesis) can be altered by simple experiences like exercise. Students were responsible for 
every step of the experiment, from its initial conception through formal data presentation. Our students analyzed and shared 
their data with each other, and each student also presented at least one individual or group poster at our year-end research 
symposium on campus. Brandon and I shared our collaboration at an AAC&U STEM pedagogy conference and the 2017 
Society for Neuroscience Annual Conference. 

E. Creating ownership over independent learning 
A core competency that we want our undergraduate students to master is how to become an independent, self-motivated 

learner (e.g., Kerchner et al., 2012). Since Fall 2016, I’ve supervised 22 students in 35 independent study opportunities, many 
of which were conceptualized almost entirely by the students themselves. Eleven students have published their projects in 
undergraduate-focused, peer-reviewed journals, and many presented their work as scientific posters at national and local 
conferences. One of them recently emailed:  

• “I am truly thankful for all your guidance, encouragement, advice and enthusiasm. My skills as a critical thinker and 
writer have significantly improved thanks to you. It is difficult to put into words how appreciative and grateful I am for 
your influence on me in both an academic and personal way.” 

Over time, I’ve learned how to set realistic goals for the independent study, scaffold students’ experience to meet those goals, 
and streamline one-on-one meetings to make them more productive, efficient, and mutually beneficial.  

 

2. PROMOTING STUDENT SUCCESS 

My thinking about equitable and inclusive learning has expanded tremendously in recent years, and I continue to seek 
new strategies that will allow my students to thrive. Below, I reflect on my approaches to climate, content, practice, and 
assessment (Donlan et al., 2019) that make my students feel encouraged, welcomed, and valued as learners. 

A. An inclusive and welcoming environment 
A positive classroom climate is one that is inclusive, supportive, respectful, and warm (Bain 2004; Gannon 2018; Donlan 

et al., 2019). Students have complex personal and academic lives, much of which remains invisible to us as educators. I work 
hard to foster positive relationships with my students and listen to their perspectives. In course evaluations, students strongly 
agree that I treat them fairly (M=4.9 out of 5, SD=0.3), am open to discussion (M=4.9 out of 5, SD=0.3), and provide helpful, 
informative, and fair comments on their work (M=4.9 out of 5, SD=0.3). They have also consistently scored my 
communication, receptiveness, and accessibility above the university mean, and frequently report that I am caring, 
approachable, and take genuine interest in them as individuals: 

• “I need to say how much I appreciate the attention and care you gave me this semester. You spoke to me with understanding and 
like I matter. It made me feel like I was heard and that my struggles were not obstacles to hurdle over but [a] reality to be dealt 
with. I will never forget what you have taught and the things you have done for me.” (student reflection, S20) 

The recent pandemic has also caused extraordinary mental health challenges amongst college students, which will likely 
persist for years. In response, I have used trauma-informed pedagogy (Imad 2020) to rework course content, practices, and 
assessment approaches (see Sections 2B-D, below) to promote student success and wellbeing. 

B. Class practices that enhance transparency & promote self-efficacy 
Students’ confidence and belonging in the classroom can be enhanced if they understand the “hows” and “whys” of 

course practice. Common barriers to students’ success include inadequate preparation, motivation, time management, and 
access to resources (tilthighered.com), but courses can be designed to mitigate those challenges. For the past few years, I 
have used the TILT model (tilthighered.com) to help students better prepare, manage their time, and access resources in order 
to be successful. First, I engage in backward design to articular learning outcomes that are relevant and engaging to students, 
which has been shown to promote student engagement (Wigfield & Eccles 2000). Then, on each of my assignments, I include 
a purpose, tasks, and criteria for success in the guidelines. For instance, for a scaffolded, semester-long paper, students 
submit well-developed drafts of paper sections for peer and instructor feedback throughout the semester; the rubric used to 



	

provide feedback on these sections is then incorporated into the rubric for the final paper, so students know exactly what is 
expected and can address concrete feedback to improve their final paper. These practices have been shown to enhance 
students’ sense of belonging and academic confidence, particularly amongst underrepresented students (e.g., first-generation, 
non-white, and/or low SES; Winkelmes et al., 2016). 

C. Content that is relevant & inclusive 
It is important for students to work with content that is appropriate to the course level and their prior knowledge, and that 

is relevant to their personal and academic goals. In my classrooms, I have incorporated materials that reflect more diverse 
perspectives, topics, and scholars into my course (e.g., Scientist Spotlights). Moving forward, I hope to contribute to Project 
DiVINE, a Faculty for Undergraduate Neuroscience project that develops teaching materials that highlight diverse voices and 
contributions in neuroscience. 

To underscore the wide variety of people who do science and pathways through science, I recently developed and 
launched an informal interview program with recent neuroscience graduates, to facilitate information-sharing, networking, 
and persistent amongst current students. This project, called “I’m a neuroscientist,” is an informal interview of recent 
neuroscience alumni about their perceived successes, hurdles, and strategies for navigating science at Sewanee. The interview 
is made into an infographic that also lists the alum’s current job, future plans, contact information and photo. The goal is to 
help facilitate information-sharing amongst students (unpacking the “hidden curricula” that disproportionately advantages 
some students over others; Hariharan 2019) and learn from neuroscience students from various backgrounds and identities. 

Finally, I recently spearheaded a co-curricular program, called “Science Fridays,” that aims to foster science identity and 
self-efficacy through informal sessions on DEI-related topics and the “hidden curriculum” of science. As the quality of 
faculty-student and student-student interactions is strongly linked to academic belonging (e.g., likelihood of not 
withdrawing), Science Fridays can also cultivate closer relationships between faculty and students, and students with each 
other, the latter facilitating near-peer mentoring opportunities between advanced students and “science-curious” students who 
might be wary about their place in science. I plan to collect some qualitative and quantitative data on students’ self-reported 
science identity, competence, and persistence in STEM, with persistence being defined as taking a second STEM course, 
declaring a STEM major, and/or graduating with a STEM degree. 

D. Assessment that promotes self-confidence & a growth mindset 
Students’ confidence and mindset contribute meaningfully to their motivation, enjoyment, and feelings of inclusion in 

our classrooms (Killpack & Melón 2016). However, many students have self-defeating narratives and/or anxiety about their 
perceived abilities in certain subjects (e.g., neuroscience, statistics), some of which can be deeply ingrained and many of 
which disproportionately affect women, minorities, and first-generation students (e.g., NSF 2019; Gaudier-Diaz 2019). 
Students also often have a fixed, deterministic view of the world that limits their ability to accept feedback, embrace 
challenges, and see themselves as capable of learning and being successful (Dweck 2007). A growth mindset can be 
cultivated by using more progressive, inclusive, and student-directed approaches to assessment, which promote learning and 
improvement instead of “right answers.” 

Traditionally, summative assessment relies on few, high-stakes assignments, like large final papers or exams. Such an 
approach contributes disproportionately to the overall course grade, limits students’ ability to demonstrate their knowledge 
and skills, and causes anxiety for students struggling to prepare adequately while balancing other coursework and personal 
commitments. During the pandemic, I developed new assessment techniques that transition more power and decision-making 
to my students. For instance, in my fully remote 200-level neuroscience course, I eliminated traditional exams and instead 
developed a student-driven assessment approach that allows students to choose what topics/ideas they care most about and 
showcase what they know about those topics. Such approaches are associated with reduced anxiety and increased motivation, 
and also seemed more compassionate to students’ schedules and personal circumstances. I also include low-stakes 
assignments and effort-based grades in each of my courses, which not only enhance students’ preparation for class but also 
allows them to take intellectual risks without fearing major impact on their course grade. I allow students to use three 
“tokens” to submit a certain number of assignments late, without penalty. Finally, I have also started using contract grading 
and holistic rubrics in select courses, which has been demonstrated to raise standards, enhance transparency, and empower 
students to take ownership over learning and achievements. This approach enhances students’ receptivity to feedback and 
reorients them toward learning objectives and course goals, rather than point values or letter grades. 

Periodic formative assessment is also critical to students’ intellectual growth, and I continue to cultivate ways to offer 
constructive, encouraging and supportive feedback throughout the course. I always set aside class time to discuss strategies 
for approaching and responding to my feedback, and share examples from my own experience as a scientist (e.g., reviewer 
feedback on manuscripts, and my resultant edits) to help normalize critique as an inherent and important part of the scientific 



	

process and of their growth as scientists and thinkers. After adopting holistic rubrics in recently courses, I noticed that 
students were actually reading and considering my feedback, and using it to inform their future assignments.  

 

FUTURE GOALS 

Building a supportive community 
Students’ interactions with faculty can provide a sense of their own place in the field (Diekman et al., 2017; Norman et 

al., 2021). Faculty often provide role-specific support that can be emotion-focused (e.g., celebrating a students’ graduation) 
or problem-focused (e.g., troubleshooting a problem in the lab), and higher levels of these types of support from science 
faculty are associated with belonging and involvement/identification in the sciences (Norman et al., 2021). I am interested in 
identifying new ways to support students but, perhaps more so, how I might better understand, discuss and share the 
importance of community building within the sciences as integral to students’ persistence and retention. I’d like to develop a 
learning community on our campus that would enable faculty to identify and try new evidence-based approaches. 

 
Contributing to the scholarship of teaching & learning 

I believe strongly in the collaborative nature of undergraduate teaching, and continue to look for ways to contribute to 
national conversations on undergraduate neuroscience pedagogy. In 2018, I was selected to be one of eight NeuroCaseNet 
Fellows, an NSF-funded Neuroscience Case Studies Network (RCN-UBE) that supports faculty actively developing case 
studies and promoting pedagogical change in STEM disciplines. I have also published four original manuscripts that include 
learning objectives, implementation, and assessment data in peer-reviewed pedagogical journals, and will continue to pursue 
SoTL work that improves my teaching and my students’ experience, and engage in dialogue with other educators. 

I continue to engage with the rich programming offered by our Center for Teaching and have been awarded CfT funding 
for four classroom projects. I have also gained valuable curricular and pedagogical ideas during the 2019 ACS Summer 
Teaching Workshop, 2020 Faculty in Undergraduate Neuroscience Workshop, 2021 Neuroscience Teaching Conference, and 
2021 Fearless Framework for Inclusion. I would love to contribute to the planning of future college teaching conferences. 

Using my laboratory to foster learning & belonging 
Specific groups have been – and continue to be – underrepresented in the sciences. High-quality mentorship and research 

experiences have been linked to persistence in STEM, particularly amongst underrepresented students (e.g., Estrada et al., 
2018; Ullrich et al., 2021). Self-efficacy (confidence) in science also contributes to persistence in science (e.g., Berg & 
Ferber 1983; Byars-Winston et al., 2015). Finally, in a recent study, neuroscience PhD students’ career paths were heavily 
impacted by their academic advisors and their sense of science as a welcoming community (Ullrich et al., 2021). Together, it 
has become increasingly valuable to involve undergraduate students -- particularly those who identify as women, BIPOC, and 
LGBTQA+ -- in a supportive, supervised, and quality research experience with an enthusiastic and caring faculty mentor. 

To enhance the quality of students’ research experience with me, I have applied backward design principles to my 
laboratory work with students, including setting learning objectives and achievable goals. I work to ensure that my research 
students are engaging with a topic/project that interests them and is appropriate in scope and technical skill, and guide them 
in their work. I also work to cultivate students’ resilience, tolerance for setbacks, and open-minded spirit in pursue of 
scientific knowledge, both one-on-one and in biweekly group meetings that facilitate near-peer mentorship. 

• “I felt [Dr. Cammack] really gave me a license to learn: I had the real opportunity to test ideas, discuss ideas, run the experiment, 
and feel like I had real ownership in what we were doing. It was an amazing investment that allowed me to feel like it was a 
beyond unique experience that was and is and will continue to be important work. My experience this summer with Dr. Cammack 
has taught me that teaching doesn't just occur in a classroom, it can happen in a lab… and it all begins with caring about a 
person and their goals and being excited for their future.” –Amanda Watters, C’18, Medical Student, Tulane University 

I will continue to seek ways to recruit and support students from backgrounds underrepresented in the sciences, and 
convey the inherent value that everyone brings to the table. As Nobel Laureate and neuroscientist Dr. May-Britt Moser said, 
“I was not always the best student with the highest grades, but my teachers saw something in me and tried to encourage 
me…It made a difference.” 

 
Continued growth 

Our understanding of the most effective and impactful ways to teach is continuously evolving. One of the most exciting 
and fulfilling parts of being an educator is the constant opportunities to reflect, improve, and challenge our own thinking and 
ways of knowing. I look forward to many years of growth as an educator and continued conversations with the undergraduate 
teaching community. 


