


FLORIDA ATLANTIC UNIVERSITY

BSC 4892
Honors AI Applications in Biology 

3 Credit(s)
Spring 2026 - 1 Full Term

Instructor Information

Rodrigo De Oliveira Pena
Email: penar@fau.edu

Honors Distinction

This course differs substantially from the non-Honors version. First, and most importantly, the course 
is an agreement between the student and instructor that they will work together collaboratively to 
ensure a significantly enriched learning experience in a manner consistent with other Honors-
designated courses at FAU. This means the course will produce substantive work that reflects 
interdisciplinarity and connections among academic fields, research and direct access to sources of 
knowledge pertinent to the field, leadership, creative and critical thinking, and engagement with the 
world outside the university. Secondly, the writing component of the course will be much more 
demanding, and will prepare students for upper-division college writing and for work on the Honors 
Thesis. 

0GGJDF� Zoom Meetings, computer labs in the Boca campus and in the Jupiter campus TBD. 
0GGJDF )PVST� Monday and Wednesday from 9 AM - 11 AM. 
Please note you can email me at any time with your questions, comments, and concerns, or use CANVAS. 
Additional times/days are available to meet through Zoom. 
1IPOF� 561-799-8514



This course explores the use of Artificial Intelligence (AI) and Machine Learning (ML) to solve biological 
challenges, including genomic analysis and neuroscience modeling. Students will gain hands-on 
experience with AI tools and programming to analyze biological data. The course emphasizes critical 
thinking about the potential and limitations of AI in biology, culminating in a final project applying these 
techniques to real-world problems.

Instructional Method

Online Live Lecture 
���� of the course is delivered online, with synchronous meeting times. �The course will meet live on 
the specified meeting days and times.�

Required Te[ts/Materials

A Biologistȏs *uide to Artificial Intelligence
ISBN: �������������
Authors: Ambreen Hamadani, 1a]ir A *anai, Hamadani Henna, - 
%ashir
Publisher: (lsevier
Publication Date: ����-��-��

Introduction to Machine Learning with Python
ISBN: �������������
Authors: Andreas &. 0¼ller, Sarah *uido
Publisher: �O
Reilly 0edia, ,nc.�
Publication Date: ����-��-��
This book is Must a suggestion and not mandatory. 0aterials will be 
provided through the slides.

1SFSFRVJTJUFT

BSC 1010 Honors Biological Principles or instructor permission.

Course Description



Faculty Rights and Responsibilities

Florida Atlantic University respects the rights of instructors to teach and students to learn.
0aintenance of these rights reTuires classroom conditions that do not impede their exercise. To
ensure these rights, faculty members have the prerogative to� 

ȗ (stablish and implement academic standards.

ȗ (stablish and enforce reasonable behavior standards in each class.

ȗ Recommend disciplinary action for students whose behavior may be Mudged as disruptive under the
Student &ode of &onduct University Regulation �.���.

Disability Policy

,n compliance with the Americans with Disabilities Act Amendments Act �ADAAA�, students who
reTuire reasonable accommodations due to a disability to properly execute coursework must register
with Student Accessibility Services �SAS� and follow all SAS procedures. SAS has offices across
three of FAUȏs campuses Ȋ %oca Raton, Davie and -upiter Ȋ however disability services are available
for students on all campuses. For more information, please visit the SAS website at
www.fau.edu�sas�.

https://www.fau.edu/regulations/documents/chapter4/reg-4-007-6-8-21.pdf
http://www.fau.edu/sas/


Course Evaluation Method

Homework Assignments ������ Regular homework assignments will be given throughout the
course. The approximate number and freTuency will be communicated in class.

Title I; Statement

,n any case involving allegations of sexual misconduct, you are encouraged to report the matter to the
University Title ,; &oordinator in the Office of &ivil Rights and Title ,; �O&R��. ,f University faculty
become aware of an allegation of sexual misconduct, they are expected to report it to O&R�. ,f a
report is made, someone from O&R� and�or &ampus 9ictim Services will contact you to make you
aware of available resources including support services, supportive measures, and the Universityȏs
grievance procedures. 0ore information, including contact information for O&R�, is available at
https://www.fau.edu/ocr9/title-i[/. <ou may also contact 9ictim Services at
victimservices#fau.edu or ���-���-���� �ask to speak to an Advocate� or schedule an
appointment with a counselor at &ounseling and Psychological Services �&APS� by calling ���-���-
&APS. 

Proposal of Final ProMect ������ Students are reTuired to submit a proposal for their final
proMect, which will count towards a midterm grade. The proposal format and specific
reTuirements will be provided by the instructor.

Final ProMect ������ The final proMect is an individual effort. &lear guidelines for the proMect will
be provided, and it will be evaluated for the final grading.

Participation: Why is attendance mandatory" 
Since this course focuses on practical skills and applications, attending and actively
participating is essential. ,f your attendance falls below ���, your final grade will be reduced by
���� if it falls below ���, the reduction will be ���. Any absences must be reported with
proper documentation �e.g., a doctorȏs note� during the semester, not at the end.

Assignments and /ab Days� Assignments from the computational lab day can be submitted
after class. Please follow the specified submission format, which will be communicated in class.

ProMect Selection� Students are expected to select a proMect from a list provided by the
instructor. Alternatively, they may propose their own ideas for approval.

*roup :ork� Undergraduates are allowed to work on the final proMect in groups of two. 



Code of Academic Integrity

Students at Florida Atlantic University are expected to maintain the highest ethical standards.
Academic dishonesty is considered a serious breach of these ethical standards, because it interferes
with the university mission to provide a high Tuality education in which no student enMoys an unfair
advantage over any other. Academic dishonesty is also destructive of the university community, which
is grounded in a system of mutual trust and places high value on personal integrity and individual
responsibility. Harsh penalties are associated with academic dishonesty. For more information, see
University Regulation �.���.

Attendance Policy Statement

Students are expected to attend all their scheduled University classes and to satisfy all academic
obMectives as outlined by the instructor. The effect of absences upon grades is determined by the
instructor, and the University reserves the right to deal at any time with individual cases of non-
attendance. Students are responsible for arranging to make up work missed because of legitimate
class absence, such as illness, family emergencies, military obligation, court-imposed legal
obligations, or participation in University-approved activities. (xamples of University-approved
reasons for absences include participating on an athletic or scholastic team, musical and theatrical
performances, and debate activities. ,t is the studentȏs responsibility to give the instructor notice prior
to any anticipated absences and within a reasonable amount of time after an unanticipated absence,
ordinarily by the next scheduled class meeting. ,nstructors must allow each student who is absent for

a University-approved reason the opportunity to make up work missed without any reduction in the
studentȏs final course grade as a direct result of such absence.

Course ObMectives/Student Learning Outcomes

By the end of the course, students will be able to:

Select, reproduce, and code Python for a variety of applications. 

Understand the fundamental concepts of artificial intelligence and machine learning, including
supervised and unsupervised learning.

Identify and apply appropriate AI and ML models and computational tools to specific problems
in biology.

Analyze the performance of specific AI and machine learning models as applied to biological
problems and justify their use and limitations.

https://www.fau.edu/regulations/documents/chapter4/reg4-001-august2024.pdf


Religious Accommodation Policy Statement

,n accordance with the rules of the Florida %oard of (ducation and Florida law, students have the right
to reasonable accommodations from the University in order to observe religious practices and beliefs
regarding admissions, registration, class attendance, and the scheduling of examinations and work
assignments. University Regulation �.���, Religious Observances, sets forth this policy for FAU and
may be accessed on the FAU website at www.fau.edu�regulations. 

Any student who feels aggrieved regarding religious accommodations may present a grievance to the
executive director of The Office of &ivil Rights and Title ,;. Any such grievances will follow Florida
Atlantic Universityȏs established grievance procedure regarding alleged discrimination.

Time Commitment Per Credit Hour

For traditionally delivered courses, not less than one ��� hour of classroom or direct faculty instruction
each week for fifteen ���� weeks per Fall or Spring semester, and a minimum of two ��� hours of out-
of-class student work for each credit hour. (Tuivalent time and effort are reTuired for Summer
Semesters, which usually have a shortened timeframe. Fully Online courses, hybrid, shortened,
intensive format courses, and other non-traditional modes of delivery will demonstrate eTuivalent time
and effort.

Course *rading Scale

Letter *rade Letter *rade

A �� - ����

 A- �� - ���

 %� �� - ���

% �� - ���

 %- �� - ���

 &� �� - ���

& �� - ���

 &- �� - ���

 D� �� - ���

D �� - ���

 D- �� - ���

F %elow ��

https://www.fau.edu/regulations/


*rade Appeal Process

<ou may reTuest a review of the final course grade when you believe that one of the following
conditions apply� 

ȗ There was a computational or recording error in the grading. 

ȗ The grading process used non-academic criteria. 

ȗ There was a gross violation of the instructorȏs own grading system. 

University Regulation �.��� of the University Regulations contains information on the grade appeals
process

Policy on MaNe-up Tests, Late worN, and Incompletes

Students are expected to attend all scheduled classes and arrive on time. ,f you miss a class you are
responsible for A// the material covered during that class, including lecture material and rules and
regulations about the course �such as penalties for late assignments, etc.�. ,f you miss an entire or a
part of a class, you are still expected to submit assignments for that week.

Assignments� The assignments are due on the dates assigned. These will be accepted up to � week
late, but they will be penali]ed ����day. None will be accepted over 1 weeN late.

ProMect proposal� The proMect is due on the date assigned. ,t will be accepted up to � week late, but
penali]ed ����day. No submission will be accepted over 1 weeN late.

Final proMect� The final proMect has to be presented on the assigned date. Appropriate documentation
must be presented for Mustifiable absence from the final proMect delivery.

Policy on the Recording of Lectures

Students enrolled in this course may record video or audio of class lectures for their own personal
educational use. A class lecture is defined as a formal or methodical oral presentation as part of a
university course intended to present information or teach students about a particular subMect.
Recording class activities other than class lectures, including but not limited to student presentations
�whether individually or as part of a group�, class discussion �except when incidental to and
incorporated within a class lecture�, labs, clinical presentations such as patient history, academic
exercises involving student participation, test or examination administrations, field trips, and private
conversations between students in the class or between a student and the lecturer, is prohibited.
Recordings may not be used as a substitute for class participation or class attendance and may not

https://www.fau.edu/regulations/documents/chapter4/reg-4-002-6-23-10-final.pdf


be published or shared without the written consent of the faculty member. Failure to adhere to these
reTuirements may constitute a violation of the Universityȏs Student &ode of &onduct and�or the &ode
of Academic ,ntegrity.

Artificial Intelligence Preamble

FAU recogni]es the value of generative A, in facilitating learning. However, output generated by
artificial intelligence �A,�, such as written words, computations, code, artwork, images, music, etc., for
example, is drawn from previously published materials and is not your own original work.

FAU students are not permitted to use A, for any course work unless explicitly allowed to do so by the
instructor of the class for a specific assignment. >Policy 12.16 Artificial Intelligence@

&lass policies related to A, use are decided by the individual faculty. Some faculty may permit the use
of A, in some assignments but not others, and some faculty may prohibit the use of A, in their course
entirely. ,n the case that an instructor permits the use of A, for some assignments, the assignment
instructions will indicate when and how the use of A, is permitted in that specific assignment. ,t is the
studentȏs responsibility to comply with the instructorȏs expectations for each assignment in each
course. :hen A, is authori]ed, the student is also responsible and accountable for the content of the
work. A, may generate inaccurate, false, or exaggerated information. Users should approach any
generated content with skepticism and review any information generated by A, before using
generated content as-is.

,f you are unclear about whether or not the use of A, is permitted, ask your instructor before starting
the assignment.

Failure to comply with the reTuirements related to the use of A, may constitute a violation of the
Florida Atlantic Code of Academic Integrity, Regulation 4.001.

Proper &itation� ,f the use of A, is permitted for a specific assignment, then use of the A, tool must be
properly documented and cited. For more information on how to properly cite the use of A, tools, visit
https://fau.edu/ai/citation 

Special Course Requirements

Access to *oogle &olab� https���colab.research.google.com. Alternatively, students can develop
proMects on the FAU computers or their own personal computers.

AI Language Specific To This Course

AI Encouraged: The use of A, to assist in work assigned in this specific course is encouraged for
various purposes. The instructor hereby permits the use of A, to assist in work assigned for this

https://www.fau.edu/policies/
https://www.fau.edu/regulations/documents/chapter4/reg4-001-august2024.pdf
https://fau.edu/ai/citation
https://colab.research.google.com/


course, unless the instructor expressly indicates A, is not permitted on a particular assignment. Use
must be properly documented and cited per instructor guidelines �https���fau.edu�ai�citation�.

Counseling and Psychological Services (CAPS) Center

/ife as a university student can be challenging physically, mentally and emotionally. Students who find
stress negatively affecting their ability to achieve academic or personal goals may wish to consider
utili]ing FAUȏs &ounseling and Psychological Services �&APS� &enter. &APS provides FAU students
a range of services Ȋ individual therapy, group therapy, and crisis services, to name a few - offered to
help improve and maintain emotional well-being. For more information, go
to http���www.fau.edu�counseling�

Student Support Services and Online Resources

&enter for /earning and Student Success �&/ASS�

&ounseling and Psychological Services �&APS�

FAU /ibraries

0ath /earning &enter

Office of ,nformation Technology Helpdesk

&enter for *lobal (ngagement

Office of Undergraduate Research and ,nTuiry �OUR,�

Science /earning &enter

Speaking &enter

Student Accessibility Services

Student Athlete Success &enter �SAS&�

Testing and &ertification

Test Preparation

University Academic Advising Services

University &enter for (xcellence in :riting �U&(:�

:riting Across the &urriculum �:A&�

Course Topical Outline

This preliminary course schedule is subMect to changes announced in class or on Canvas.

http://www.fau.edu/counseling/
https://www.fau.edu/class/
https://www.fau.edu/counseling/
https://library.fau.edu/
https://www.fau.edu/mlc/
https://helpdesk.fau.edu/TDClient/2061/Portal/Home/
https://www.fau.edu/global/
https://www.fau.edu/ouri/
https://www.fau.edu/class/science-learning-center/
https://www.fau.edu/artsandletters/scms/speaking-center/
https://www.fau.edu/sas/
https://fausports.com/sports/academics
https://www.fau.edu/testing/
https://www.fau.edu/testprep/
https://www.fau.edu/uas/index.php
https://www.fau.edu/UCEW/
http://fau.edu/wac/


WeeN Topic(s) Assignment(s)

:eek �

,ntroduction to the course
content and tools � :hat is A,
�history, scope, definitions,
concepts, applications,
limitations, implications� �
1euroscience history �cell,
synapses, networks�

:eek �

Python programming
%oot&amp with packages used
in biology �PydeseT, brian�,
sbi, etc�

Assignment � - Python
programming

:eek �
&ontinuation Python
programming %oot&amp 

Assignment � - Python
programming

:eek �

%iological (xploratory Data
Analysis �(DA� � data
visuali]ation � uniTue
characteristics and challenges
in biological data

Assignment � - Data
(xploration

:eek �

(xploratory neuroscience
imaging data - Fish data -
0arine biology data - R1AseT
data �guest lecture 0ax Planck
Florida ,nstitute, local
companies and researchers�.

:eek � 
Fundamentals of 0achine
/earning and 0odel Thinking in
%iology � The 0/ :orkflow

Assignment � - 0/
fundamentals

:eek �

Supervised /earning � /inear
0odels for Regression and
&lassification � 1earest-
1eighbor 0ethods - Practical
applications

Assignment � - Regression and
classification, applications to
disease models

:eek � Trees, Forest, and (nsembles
Assignment � - Random
forests, &ancer characteristics,
and dataset study

:eek � Unsupervised /earning,
Principal &omponent Analysis

Assignment � - &luster
analysis and P&A



�P&A� � &lustering, genomic
applications, R1A analysis

:eek ��

0odel (valuation, &alibration,
,mbalanced Data � 0odel
,nterpretation � Reviewing
proposals for the final proMect

0idterm- Review of proposals

:eek ��
Feature Selection and Feature
(ngineering

:eek ��

Parameter Tuning,
1euroscience models �
(xperiment management �
Automatic 0achine /earning

:eek ��
1eural 1etworks and Deep
/earning and applications to
neuroscience

:eek �� 
1eural 1etworks and Deep
/earning and applications to
neuroscience

Assignment � - Deep learning

:eek ��
ProMect presentation and final
evaluation

ProMects




