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Narrative 

A. Course Description. 

General Biology 102 (BIOLI 02) is the second of a two-course required series for Biology and 
Biochemistry students. I am seeking support to revise and revamp the laboratory portion of this 
course which makes up 30% of the total course grade. Currently, the laboratory is taught as 
discrete, weekly modules that are largely independent of one another. Each topic (statistics, 
evolution, taxonomy, plant diversity, animal diversity, ecology, digestion, respiration, 
circulation, and sensory systems) has its own activities and objectives, and no experimentation 
takes place. The revision proposed here is to create three 4-week modules, in which students will 
conduct research on their chosen model organism. Throughout their focused study, each student 
will apply the scientific concept and skills objectives to their specific organism. This will shift 
the type oflearning our students are doing from a "look and see," approach that one might 
experience in a museum, to more of a "discover and interrogate" mindset, which is a more 
authentic laboratory experience. Students will have a better appreciation for how scientific 
researchers utilize these concepts to come to a more integrated and holistic understanding of 
living systems. Through this more applied curriculum, it is my hope that the laboratory will spur 
genuine interest and increase student engagement. 

The opening module will center around plant evolution and integrate what used to be the 
taxonomy, evolution and plant diversity objectives, and introduce statistics. Student pairs will be 
assigned a specific plant group to research over the course of the module. In lecture, students 
learn about the transition of plants from water to land, so in lab we will probe those 
characteristics that enabled this evolutionary transition. The students will be allowed to choose 
the plant character they want to investigate and choose the most appropriate method from a list 
of available organisms and materials. Regardless of the type of data students choose to acquire 
during their study, we will determine the appropriate types of statistical tests for those 
experiments and learn to implement them. During their studies, students will be required to 
generate an evolutionary tree that depicts the evolutionary history of that organism in 
comparison to other plant groups. Currently, in our taxonomy lab, students only use physical 
characteristics to categorize a set of fake, cartoon organisms. While valid, this approach is not 
applied to actual living systems, which are often more complex than the simple cartoon examples 
we use. This classification based on physical characters also only highlights one approach to 
classification. More and more frequently, scientists are now relying on genotypic, or sequence­
based tools, to analyze an organism's evolutionary history using their DNA. During this new 
module, I will also teach students how to investigate relatedness and propose evolutionary 
hypotheses using sequence-based tools, such as the National Center for Biotechnology 
Infonnation Database, an online, free and widely-utilized biological research database. 

In order for these projects to be successful, they must be feasible to accomplish in 4 weeks and 
with the equipment available here at Illinois Wesleyan University. This will be one of the main 
areas of development that this grant supports. I need time to research, identify, and test out a 
series of experimental methods to ensure they are appropriate and then make their protocols 
available in a student-friendly and accessible way. Multiple new protocols and prep lists will 
need to be developed to allow the students autonomy to interrogate those experimental questions 
using methods that are of interest to them. For example, students can create controlled 



environmental chambers to manipulate specific variables, such as C02, humidity, light, and 
temperature on a variety of species of algae, moss, ferns, or flowering plants. 

The second module will feature animal physiology and reinforce earlier objectives from 
taxonomy, evolution, and statistics, while integrating additional objectives for ecology, animal 
diversity, and select physiological functions (digestion, respiration, excretion, circulation, 
sensory transduction). Student pairs will select a model organism that they are most interested in 
studying and experimentally interrogate at least one physiological function within that animal. I 
intend to draw upon the expertise of the Illinois Wesleyan University faculty to make use of 
experimental equipment and approaches that are used here on campus. By drawing on the 
collective expertise of the faculty, I aim to introduce our first-year students to IWU's wide-array 
ofbiological research systems and techniques, while encouraging them to explore research 
opportunities as they progress in their studies. For example, Will Jaeckle studies the 
development and nutrient acquisition of small marine invertebrates, some of which are both 
easily cultivatable and transparent, and would allow students to view their digestive tracts and 
explore a variety of microscopy techniques to quantify digestion and/or excretion. Once again, 
when the students complete their investigations, they will use statistics to analyze their results 
and present them to their peers. 

Assessments for the first and second modules will include low-stakes weekly check-ins and an 
end of module summative presentation or poster. The low-stakes weekly check-ins will feature 
updates on the research progress and mini-assignments that integrate recent lecture concepts for 
each model organism, such as body design, life cycles, development and evolutionary history. 
Since students pairs will be applying lecture concepts to different model organisms, each week 
they will present one slide to their peers describing their findings from their work of the previous 
week. This ensures that the entire lab section has exposure to all of the plant and animal groups 
being studied and offers a venue to compare and contrast the features of each plant or animal. 
This is strikingly different from current assessment strategies, as students currently have weekly 
pre-lab readings and post-lab activities or quizzes to complete that reinforce recall of facts, 
comprehension checks, or case-study applications. This change from discrete, concept-specific 
quizzes toward long-term, integrated study is an effort to create authentic assessments and 
learning outcomes that more closely model real world situations, like museum exhibits, research 
lab meetings, and conference-style presentations. 

The third and final module will be a largely dissection-based examination of animal anatomy and 
physiology. Currently, in the final 4-weeks ofthe semester students dissect a fetal pig and 
examine the anatomy of its digestive, circulatory, respiratory, and nervous systems. In speaking 
with past students, the dissection is often the highlight of the semester, so I want to preserve this 
essential skill-building opportunity, but continue to build upon it. In the redesign, students will 
not only dissect the fetal pig, but also concurrently dissect other specimens (sea stars, crayfish, 
squid, earthworms, clams, etc.) that display different types ofbody construction. Such a 
comparative, in parallel examination allows students to compare and contrast the anatomies of 
these animals as we discuss how they have adapted to accomplish the necessary functions oflife 
(energy acquisition, homeostasis, gas exchange, digestion, signal transduction, etc.). This module 
will expand upon the body systems introduced in module 2 and explore the structure/function 
relationships of the organs and tissues that carry out these processes and how they are adapted to 
the animals' habitats and lifestyles. Assessment of the final module will consist of a mid-module 
formative quiz (at 2-weeks in) and a final laboratory practical examination. 



As this is a laboratory course, the teaching approach relies heavily on active-learning and 
application of lecture concepts through observation and experimentation. Students are provided 
with curated handouts with information about the representative organisms and biological 
concepts to supplement their lecture materials. Currently, my teaching assistants and I are also 
creating a video library of Methods Tutorials to help students quickly pick up new laboratory 
techniques. Students utilize the handouts and videos to decide how they want to approach their 
studies. Most, if not all, of the time students are encouraged to learn by doing, so I encourage 
them to develop their own questions and methods of inquiry, while asking probing questions and 
providing feedback to help them vet their ideas and analyze their conclusions. 

While I have existing handouts and supplemental materials, there is still much work to be done 
to condense and organize the litany of resources. Currently, the students are also required to 
purchase a photo guide that has high quality images and examples of labeled slides and 
specimens that the students reference as we learn plant and animal anatomy. While I value this 
resource, I would like to move away from required purchases and make use of open educational 
resources and other free materials to decrease the financial strain of laboratory courses on the 
students. This will take time to curate, but ultimately will provide a more equitable lab. I also 
intend to locate and provide literature from a more diverse set of scientists. My teaching 
assistants and I are currently performing a review of the literature utilized in the general biology 
lab. Preliminary analysis shows that while we do have representation of female authors and 
authors of Asian descent, there is an urgent need to feature the work of more Black, Latinx, 
Indigenous, and LGBTQIA + scientists, and scientists with disabilities. 

B. Rationale for Grant Requests. 

This Curriculum Development grant will provide the funding to support a significant revision of 
laboratory materials, activities and assessments. Currently, my role is both to coordinate the lab, 
hire and train lab prep workers, animal care workers, and teaching assistants to help conduct the 
labs, and deliver the four 3-hour lab sections each week. These coordination, training, 
supervision, and instructional roles leave little time for significant rework of the curriculum. The 
proposed changes will require many hours of literature review across multiple disciplines outside 
my area of expertise, as well as vetting and troubleshooting new experimental techniques, and 
the curation of new laboratory handouts, protocols, and assessments. The $2,000 stipend 
requested of this grant will support that work which will take place over the summer of 2021. 
Without it, this redesign will take multiple years to implement. 

The proposed course revisions will have a lasting impact on my own pedagogical development 
as I work to integrate discipline-specific experimental approaches to provide a more authentic 
study ofliving systems. Introductory courses, require the memorization of many facts, 
vocabulary, and concepts. Too often, this type ofknowledge is assessed via quizzes and exams 
that reinforce rote memorization rather than application, analysis, or evaluation of the material. I 
previously worked as a Graduate Affiliate at the University of Illinois Urbana-Champaign's 
Center for Innovation in Teaching and Learning and am a two-time Scientific Teaching Fellow 
of the Summer Institutes on Scientific Teaching. I am well versed in the changes that need to be 
made to create this new laboratory learning environment that we desire in our department, but do 
not have the discipline-specific knowledge to provide the students with new and engaging lines 
of experimentation that are representative of plant and animal anatomy, physiology and 



development. This grant will support the time it takes to explore the relevant literature and 
techniques that will provide the students with a more authentic snapshot of the work done in 
these fields. I will be utilizing the skills I have acquired through my previous pedagogical 
development to create authentic assessment strategies that better align with our departmental 
skill development goals- for students to be able to apply the process of science, use quantitative 
reasoning and modeling/simulation, communicate and collaborate within the biology discipline, 
and understand issues related to science and society. 

While I have always been an outcome-centric instructor, during this redesign process I look 
forward to further enhancing the visualization and organization ofleaming objectives for not 
only my lab, but for how it fits within the biology curriculum. I intend to map out the alignment 
of departmental objectives, course objectives, and module objectives to ensure that our students 
are being prepared for the next step in the biology program. This objective map will also be 
made available to students so that the skills that the activities and assessments help them develop 
are explicitly communicated to them. This will not only provide clarity, but also help improve 
transparency and signify my investment in the students and their continual development. 

C. IRB/IACUC Review. 

Not Applicable- All the animal subjects I plan to use are either dead, preserved, or invertebrates, 
which do not require IACUC approval. 



Print 
CD Grant Budget Page 

Reset 

1. Estimated expenses (make sure to include a description of each of the expenses in the 2-3 
page narrative). If you are requesting books or DVDs, please provide titles and approximate 
costs. 

Item Amount 

$ ____ _ 

$ ____ _ 

$ ____ _ 

$ ____ _ 

$ ____ _ 

$ ____ _ 

$ ____ _ 

Total $ ____ _ 

2. Stipend(s) requested (see grant description for specific requirements): 

Name Amount 

Libby Haywood 

$ ____ _ 

$ ____ _ 

$ ____ _ 

Total $2000 

3. Total amount requested: $2000 

Please note: Materials purchased with CD and ID grant funds, including, for example, software, COs, and 
DVDs, are subject to all applicable copyright laws. Faculty members are responsible for upholding these 
laws. Materials for use in the library collection should be purchased through The Ames Library with allotted 
departmental funds. For details about copyright issues, please go to http://libguides.iwu.edu/copyright. or 
contact University Librarian Karen Schmidt or your department's liaison librarian. 
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Grant Supervisor's Form 

Name of applicant( s )_L_ib_.by,__Ha_.yw'--o_o_d _______ _ 

Please provide the information below and return this form to the applicant(s). 

1. Is/are the course(s) proposed: 

.___ .... I new to the IWU curriculum? 

v I substantial revision of existing course(s)? 

2. What part of the curriculum is served by the proposed course? (check all that apply) 

V' I major /minor 

v I interdisciplinary program(s) 

V' I Gen Ed 

.__ __ _.I elective 

Reset 

3. How frequently will the course be offered? _E_v_e....:ry_S_,p_r_in.::.g_s_e_m_e_st_e_r __________ _ 

4. Why is this course a welcome addition to the curriculum? This lab has long been in need of 

significant revision. The biology depeartment has been reworking the curriculum to emphasize content and skills 

outcomes, as addressed in Vision and Change, and this revision centers vital skills outcomes that will make our 

students competitive. The collaborative and authentic learning environment this redesign offers will also help 

retain first year students and dispel the myth that biology "weeds out" students in the General Biology sequence. 

5. How will a CD grant support this applicant(s)'s professional development as a teacher(s)? 

Libby is a relatively new addition to the biology department, but has been a pedagogical resource for us, leading 

departmental conversations on curriculum. I am confident that she will design a student-centered experience that 

benefits our students. She is a molecular biologist teaching general biology and this grant will help her identify 

experimental methods outside her area of expertise and apply them to create a project-based learning lab. 

6. What, if any, resource implications are connected to this course? Libby has spent significant time 

considering cost reduction measures to this laboratory, including working with other courses and departments to 

share resources and cultivate sustainable research specimens. She's committed to cost-saving measures. 

If preferred, the chair/director nan submit a~ support in lieu of questions 4-6. 
''-· ...• >' 

Date J1d J W h. I 
I 
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