Fall 2023 Syllabus* 		            *Subject to Change
BME 59500VR: VR Anatomy for Engineering in Medicine

ABE 691 and BME 695: Quantitative Systems Biology

BME 59500: Wearable Sensors in Healthcare*		*Subject to Change
[bookmark: _GoBack]Fall 2023, 3 credits, CRN 23597

Class Meeting Dates and Times:
· Every Tuesday and Thursday from 9:00 – 10:15 AM Eastern Time
· Format: In person (no virtual option)
· Location: MJIS 1001 (General Lecture) | MJIS XXXX (VR Lab Space)
· Brightspace: https://purdue.brightspace.com/d2l/login 

	Instructor: 
	Matthew Ward, PhD
(he/him/his)
MJIS 2027

	
	mpward@purdue.edu 


Office Hours: 
· One-on-one office hours available by appointment at any time (via Purdue email)
· Standard office hours: Tuesdays from 10:15 – 11 AM ET

Email Policy: I will be available via Purdue email on weekdays and most weekends. Please allow up to 48 hours for a response over weekends and up to 24 hours for a response on weekdays. When emailing, please place the course name and the topic in the subject line of the email (e.g., “Fall 2023 VR Anatomy – Homework question”). If the question is urgent/time sensitive, please insert “[URGENT]” at the start of your subject line (e.g., “[URGENT] Fall 2023 VR Anatomy – Homework question”). This email format will ensure that I can easily identify and respond to your email in a timely manner.


COURSE DESCRIPTION
A detailed knowledge of human anatomy and physiology will become an essential asset of future biomedical engineers. In this new VR Anatomy Lab for Engineering in Medicine course in the Weldon School of Biomedical Engineering at Purdue University, we will provide senior undergraduates and incoming graduate students with a state-of-the-art learning environment typically reserved for medical students.  We will combine elements of engineering into the medical school-style curriculum, including training that allows students to truly understand how human anatomy and physiology dictate medical device design requirements through an immersive learning experience. A more intimate knowledge of human anatomy and physiology for biomedical engineers will positively impact post-graduate research and career options, confidence in communication across disciplines (especially with clinicians), and options to positively impact human health and wellbeing.

Who might benefit most from this course: We are developing a Virtual Reality (VR) Cadaver Lab course as a life science course offering for biomedical engineering (UG/GRAD) or interdisciplinary biomedical science graduate students in the Weldon School of Biomedical Engineering who wish to enhance their education with a strong background in human anatomy and physiology. Biomedical engineering is highly interdisciplinary by nature, requiring substantial expertise from disciplines ranging from electrical engineering to medicine.  This means that not all students have options to receive an extensive education in anatomy and/or physiology in their undergraduate programs.

What can you expect from this course: Through this primarily laboratory-based course, we will utilize pre-configured systems from Touch of Life Technologies, Inc. (Toltech), which were designed for medical schools in mind and have been recently installed at Albany Medical College, Kaiser Permanente, and the Medical University of South Carolina (MUSC).  Each pre-configured VR station can serve up to 10 students at a time.  Custom assessments are developed through a companion tool provided by the company, which we will utilize to assess student knowledge retention and progress via interactive graded assessments 2-4x per month.  The course will be fast paced and will require substantial out-of-class time to learn the terminology, organization, and function(s) of tissues throughout the human body.  Whenever possible, we will invite medical students, medical and industry experts to teach specific segments of the course.

Primary methods of assessment: We will conduct pre-, mid-, and post-course surveys, including assessment of student confidence in the subject matter (e.g., anatomy, physiology, application of engineering principles).  Custom assessments are developed through a companion tool provided by the company, which we will utilize to assess student knowledge retention and progress via interactive graded assessments 2-4x per month.  We expect that 75% of students will receive a grade of 80% or more in this course in the first offering of the course (Fall 2023), with high knowledge retention rates 6 and 9 months after completing the course (measured via assessments developed in collaboration with Dr. Kinzer-Ursem and Darshini Render).

Potential risks of participating in this course: Potential risks include induction of nausea when using the VR system and potential skin irritation or infection from poorly sanitized headsets.  To address the potential for nausea, we will purchase systems from Toltech that have a single VR headset mounted to a cart with a 65” high-definition screen that shows the headset user’s point of view.  This provides both a team-learning environment and a safe space for learning for those who are not comfortable using VR systems.  To address and mitigate risk of skin irritation or infection, the Toltech team stations will be equipped with a UV sanitation box that can be used to safely clean the headset between uses without harsh chemicals.  We expect that this will not only ensure device sterility between uses but will also extend the functional lifetime of the device.

Course Objectives
· Learn about the donor process and the use of cadavers throughout history
· Identify and name the components of the human body from cells to organ systems
· Learn about the composition and function(s) of various tissues throughout the body
· Learn how to effectively communicate with stakeholders using medical terminology
· Apply engineering principles to analyze past medical device failures and to predict hypothetical future medical device failures

Lecture Schedule: Every Tuesday and Thursday from 9-10:15 AM ET (MJIS 1001)
 
Learning Resources, Technology, and Texts*
· Required Texts:
· VH Dissector Desktop Software (free download will be provided prior to first day of class) 
· Additional Readings: Journal articles and other publications will be assigned as reading during the course.  
· Software/Web Resources: MS Office, Brightspace, MATLAB r2022 (with signal processing toolbox)
· Brightspace: You can access the course materials and discussion boards via Brightspace. It is strongly suggested that you explore and become familiar not only with the site navigation, but with content and resources available for this course. See the Help tab for resources.

Learning Outcomes*
· Learn about the donor process and the use of cadavers throughout history
· Identify and name the components of the human body from cells to organ systems
· Learn about the composition and function(s) of various tissues throughout the body
· Learn how to effectively communicate with stakeholders using medical terminology
· Apply engineering principles to analyze past medical device failures and to predict hypothetical future medical device failures
· Learn ethical and professional guidelines when working with medical donors and healthcare data
· Communicate effectively between mathematical, engineering, biological, and medical disciplines, including with subject matter experts

Course Requirements and Graded Outcomes*
The breakdown of the points for this class are as follows:
· Homework assignments 10%
· Learning Assessments/Quizzes 50%
· Midterm exams (2 exams) 20%
· Final exam 15%
· Participation in discussions/group work 5%

[bookmark: Text17]Individual students will have very different backgrounds coming into this course, and the instructor will take this into account by evaluating students based on their demonstrated effort, participation, and progress during the course. Additionally, the diverse backgrounds of the students in this course presents a strong opportunity to learn not only from the instructor and the seminar speakers, but from fellow students with differing learned experiences, technical backgrounds, and perspectives.

Homework Assignments 10%
Details will be posted before the start of Fall 2023 classes

Learning Assessments/Quizzes 50%
Details will be posted before the start of Fall 2023 classes

Midterm Exams 20% (10% for each of 2 midterm exams)
Details will be posted before the start of Fall 2023 classes

Final Exam 15%
Details will be posted before the start of Fall 2023 classes

Participation 5%
Details will be posted before the start of Fall 2023 classes

Instructor Evaluations 0%
Students are strongly encouraged to evaluate their instructor mid-semester and at the end of the semester.  These constructive evaluations and other student feedback are essential for the instructor to improve their teaching, to improve the structure/content of the course, and to improve the overall quality of education in Biomedical Engineering at Purdue.

Formatting Guidelines for Assignments
All assignments and reports, including assignment descriptions, templates and grading criteria, will be posted to Brightspace no later than the day before they are assigned in class.  All written assignments and reports must adhere to the following guidelines:
· 12 pt. Times New Roman or Arial font
· 1” margins
· Single spaced
· Works cited in IEEE numbered format, including a valid Digital Object Identifier (DOI). An example is provided below:
· [1] J. Pan and W. J. Tompkins, "A Real-Time QRS Detection Algorithm," in IEEE Transactions on Biomedical Engineering, vol. BME-32, no. 3, pp. 230-236, March 1985, doi: 10.1109/TBME.1985.325532.
· If the document exceeds one page, include page numbers in the footer (aligned to the right side of the document using 10 pt. Times New Roman or Arial font)
· In the header, place the following information (aligned to the right side of the document) using 10 pt. font:
· Line 1: First Initial. Last Name | DD/MM/YY (e.g., M. Ward | 08/25/21)
· Line 2: Brief assignment description (e.g., Paper Summary 1: Steinhubl)
· All figures (e.g., self-generated or annotated screenshots) must include a figure number and a descriptive figure caption (cite source material whenever/wherever necessary).  Figure captions are placed directly below the figure.
· Be sure to label all axes with descriptive labels and units of measurement 
· The font should be large enough for us to read

Missed or Late Work
Missed assignments may only be made up when you notify the instructor ahead of time with an explanation and plan for completion. These requests will be accepted at the instructor’s discretion and may include up to a 50%-point penalty. Asking for an extension does not guarantee it will be granted.

Grading Scale
Grades in this course will reflect the sum of your participation and achievement throughout the semester. You will accumulate points as described above, and final grades will be calculated as a percentage of maximum total points and translated into the following letter grades. Percentages will be rounded to the closest integer percentage for the purposes of assigning a letter grade.  You will get a good grade if you critically review all of the assigned articles, show up to class, actively participate in discussions, and follow assignment & final project rubrics.
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GENERAL COURSE GUIDELINES AND POLICIES

Participation
100% participation is expected for this course++. Given that participation is a large component of student success, late arrivals, early departures, lack of attention, or lack of participation will have a significant detrimental effect on your grade.

The student is responsible for informing the instructor of any conflict that can be anticipated that may affect the submission of an assignment or the ability to participate in class discussions. Only the instructor can excuse a student from a course requirement or responsibility. When conflicts can be anticipated, such as for many University-sponsored activities and religious observations, the student should inform the instructor of the situation as far in advance as possible. For unanticipated or emergency conflict, when advance notification to an instructor is not possible, the student should contact the instructor or the instructor’s department (Biomedical Engineering) as soon as it is possible to do so by email (preferred) or through Brightspace. When the student is unable to make direct contact with the instructor and is unable to leave word with the instructor’s department (Biomedical Engineering) due to circumstances beyond the student’s control, and in cases of bereavement, quarantine, or isolation, the student or the student’s representative should contact the Office of the Dean of Students via email or phone at 765-494-1747. Our course Brightspace includes a link on Attendance and Grief Absence policies under the University Policies menu.

++Participation does not require any student to share their personal health data.  Students will not be penalized if they do not want to share their personal data but will need to demonstrate that they completed the assignments through TBD mechanisms.  

Academic Code of Conduct
You are expected to behave in a professional and ethical manner in all aspects of this course. Plagiarism, fabrication, falsification, or any form of cheating will result in a zero for that particular assignment and other potential ramifications, including a report to ODOS. Instances of unethical behavior will be reported to the Dean of Students Office and will result in a grade reduction of at least one letter grade. If an individual behaves unprofessionally or unethically during the semester, the instructor reserves the right to fail the student. For more information, see Purdue University Student Conduct Code at: https://catalog.purdue.edu/content.php?catoid=13&navoid=16335. 

Academic Integrity
Academic integrity is one of the highest values that Purdue University holds. Purdue prohibits "dishonesty in connection with any University activity. Cheating, plagiarism, or knowingly furnishing false information to the University are examples of dishonesty." [Part 5, Section III-B-2-a, University Regulations] Furthermore, the University Senate has stipulated that "the commitment of acts of cheating, lying, and deceit in any of their diverse forms (such as the use of substitutes for taking examinations, the use of illegal cribs, plagiarism, and copying during examinations) is dishonest and must not be tolerated. Moreover, knowingly to aid and abet, directly or indirectly, other parties in committing dishonest acts is in itself dishonest." [University Senate Document 72-18, December 15, 1972]

Individuals are encouraged to alert university officials to potential breaches of this value by either emailing integrity@purdue.edu or by calling 765-494-8778. While information may be submitted anonymously, the more information is submitted the greater the opportunity for the university to investigate the concern. More details are available on our course Brightspace under University Policies.

Re-grade Policy 
Students have the right to protest any grade throughout the semester. Once an assignment has been graded and returned, students have 1 week to protest a grade; after this time, grade disputes will not be accepted. In the event that a student feels an assignment has been inappropriately graded, the student must submit a typed document (no longer than one page) indicating the source of the problem and an explanation for the re-grade submission. The original assignment must be returned with the protest explanation. Papers submitted for a re-grade will be completely re-evaluated (i.e., the entire paper will be re-graded, not only the portion under protest), which means that students risk losing additional points for mistakes missed during the first grading process. Please note that all re-grade requests will be evaluated at the end of the term and will only be considered for those students with a borderline grade (e.g., between an A and B).

Nondiscrimination Statement
Purdue University is committed to maintaining a community which recognizes and values the inherent worth and dignity of every person; fosters tolerance, sensitivity, understanding, and mutual respect among its members; and encourages each individual to strive to reach his or her own potential. In pursuit of its goal of academic excellence, the University seeks to develop and nurture diversity. The University believes that diversity among its many members strengthens the institution, stimulates creativity, promotes the exchange of ideas, and enriches campus life.

Purdue University prohibits discrimination against any member of the University community on the basis of race, religion, color, sex, age, national origin or ancestry, genetic information, marital status, parental status, sexual orientation, gender identity and expression, disability, or status as a veteran. The University will conduct its programs, services and activities consistent with applicable federal, state and local laws, regulations and orders and in conformance with the procedures and limitations as set forth in Executive Memorandum No. D-1, which provides specific contractual rights and remedies. Any student who believes they have been discriminated against may visit www.purdue.edu/report-hate to submit a complaint to the Office of Institutional Equity. Information may be reported anonymously.

Netiquette*
*Applies to Brightspace and general electronic communication (and online learning if the pandemic dictates that transition)
Your instructor and fellow students wish to foster a safe online learning environment. All opinions and experiences, no matter how different or controversial they may be perceived, must be respected in the tolerant spirit of academic discourse. You are encouraged to comment, question, or critique an idea, but you are not to attack an individual. Our differences, some of which are outlined in the University's nondiscrimination statement above, will add richness to this learning experience. Please consider that sarcasm and humor can be misconstrued in online interactions and generate unintended disruptions. Working as a community of learners, we can build a polite and respectful course ambience. Details on netiquette and other tips to help students communicate in online courses are available on the Learning website. Please read the Netiquette rules for this course:
· Do not dominate any discussion. Encourage and give other students an equal and fair opportunity to join in the discussion. 
· Do not use offensive language, present ideas appropriately, and treat others as you would have them treat you (i.e., be nice and be a team player).
· Be cautious in using “Internet language.” For example, do not capitalize all letters since this suggests shouting. 
· Avoid using vernacular and/or slang language. This could possibly lead to misinterpretation. 
· Keep an “open-mind” and be willing to express your perspective.
· This course will require diverse perspectives, create thinking, creative ideas, “out-of-the-box” thinking, and healthy scientific debate. 
· Think and edit before you push the “Send” button. 
· Do not hesitate to ask peers or instructors for feedback.

Accessibility
Purdue University is committed to making learning experiences accessible. If you anticipate or experience physical or academic barriers based on disability, you are welcome to let me know so that we can discuss options. You are also encouraged to contact the Disability Resource Center at: drc@purdue.edu or by phone: 765-494-1247.

Purdue University is required to respond to the needs of the students with disabilities as outlined in both the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990 through the provision of auxiliary aids and services that allow a student with a disability to fully access and participate in the programs, services, and activities at Purdue University.

If you have a disability that requires special academic accommodation, please make an appointment to speak with the instructor within the first three (3) weeks of the semester in order to discuss any adjustments. It is important that we talk about this at the beginning of the semester. It is the student's responsibility to notify the Disability Resource Center (http://www.purdue.edu/drc) of an impairment/condition that may require accommodations and/or classroom modifications.

Mental Health/Wellness
A number of studies in the recent decade have highlighted the potential “crisis” in mental health among graduate studies. While the percentages of students experiencing depression or other mental health conditions varies by field of study, country, and other factors, the need to address mental health in graduate education – and fight stigmatization of mental health issues – is pressing. While not exhaustive, the following are some resources available to you as students:
· If you find yourself beginning to feel some stress, anxiety and/or feeling slightly overwhelmed, try WellTrack. Sign in and find information and tools at your fingertips, available to you at any time. 
· If you need support and information about options and resources, please contact or see your Graduate Program staff or the Office of the Dean of Students (765-494-1747, M-F, 8 AM-5 PM).
· If you find yourself struggling to find a healthy balance between academics, social life, stress, etc., sign up for free one-on-one virtual or in-person sessions with a Purdue Wellness Coach at RecWell. Student coaches can help you navigate through barriers and challenges toward your goals throughout the semester. Sign up is completely free and can be done on BoilerConnect.
· If you are struggling and need mental health services: Purdue University is committed to advancing the mental health and well-being of its students. If you or someone you know is feeling overwhelmed, depressed, and/or in need of mental health support, services are available. For help, such individuals should contact Counseling and Psychological Services (CAPS) at 765-494-6995 during and after hours, on weekends and holidays, or by going to the CAPS office of the second floor of the Purdue University Student Health Center (PUSH) during business hours.

Basic Needs Security
Any student who faces challenges securing their food or housing and believes this may affect their performance in the course is urged to contact the Dean of Students for support. There is no appointment needed and Student Support Services is available to serve students 8 a.m.-5 p.m. Monday through Friday. Considering the significant disruptions caused by the current global crisis as it related to COVID-19, students may submit requests for emergency assistance from the Critical Needs Fund.

Use of Copyrighted Materials
Online educational environments, like all learning environments, should provide opportunities for students to reflect, explore new ideas, post opinions openly, and have the freedom to change those opinions over time. Students enrolled in and instructors working in online courses are the authors of the works they create in the learning environment. As authors, they own the copyright in their works subject only to the university’s right to use those works for educational purposes (Visit Purdue University Copyright Office for policies governing Purdue faculty, staff, and students). Among the materials that may be protected by copyright law are the lectures, notes, and other material presented in class or as part of the course. Always assume the materials presented by an instructor are protected by copyright unless the instructor has stated otherwise. Similar copyrights apply for the seminar speakers who will be guests this semester. Students may not copy, reproduce or post to any other outlet (e.g., YouTube, Facebook, Twitter, Tik Tok, or other open media sources or websites) any work in which they are not the sole or joint author or have not obtained the permission of the author(s).

Students enrolled in, and authorized visitors to, Purdue University courses are permitted to take notes, which they may use for individual/group study or for other non-commercial purposes reasonably arising from enrollment in the course or the University generally. Notes taken in class are generally considered to be “derivative works” of the instructor’s presentations and materials, and they are thus subject to the instructor’s copyright in such presentations and materials. No individual is permitted to sell or otherwise barter notes, either to other students or to any commercial concern, for a course without the express written permission of the course instructor. To obtain permission to sell or barter notes, the individual wishing to sell or barter the notes must be registered in the course or must be an approved visitor to the class. Course instructors may choose to grant or not grant such permission at their own discretion and may require a review of the notes prior to their being sold or bartered. If they do grant such permission, they may revoke it at any time, if they so choose.

Emergency Preparation
In the event of a major campus emergency, course requirements are subject to changes that may be necessitated by a revised semester calendar or other circumstances beyond the instructor’s control. Relevant changes to this course will be posted onto the course website or can be obtained by contacting the instructor via email. You are expected to read your @purdue.edu email on a frequent basis.

Grief Absence Policy for Students
Purdue University recognizes that a time of bereavement is very difficult for a student. The University therefore provides the following rights to students facing the loss of a family member through the Grief Absence Policy for Students (GAPS). GAPS Policy: Students will be excused for funeral leave and given the opportunity to earn equivalent credit and to demonstrate evidence of meeting the learning outcomes for missing assignments or assessments in the event of the death of a member of the student’s family.

Violent Behavior Policy
Purdue University is committed to providing a safe and secure campus environment for members of the university community. Purdue strives to create an educational environment for students and a work environment for employees that promote educational and career goals. Violent Behavior impedes such goals. Therefore, Violent Behavior is prohibited in or on any University Facility or while participating in any university activity. 

Protect Purdue Pledge
All students and instructors are expected to follow the Protect Purdue Pledge, which includes submitting vaccination records or participating in frequent surveillance testing and complying with all Protect Purdue guidance. Non-compliance is a student conduct violation (students) or a violation of employment (instructors).

Any student who has substantial reason to believe that another person is threatening the safety of others by not complying with Protect Purdue protocols is encouraged to report the behavior to and discuss the next steps with their instructor. Students also have the option of reporting the behavior to the Office of the Student Rights and Responsibilities. See also Purdue University Bill of Student Rights and the Violent Behavior Policy under University Resources in Brightspace.

Academic Guidance for Cases of Quarantine or Isolation
Although this course will be delivered in person this semester, quarantine, isolation, or illness can nonetheless affect your progress and ability to engage in this course. If you become quarantined or isolated at any point in time during the semester, in addition to support from the Protect Purdue Health Center, you will also have access to an Academic Case Manager who can provide you academic support during this time. Your Academic Case Manager can be reached at acmq@purdue.edu and will provide you with general guidelines/resources around communicating with your instructors, be available for academic support, and offer suggestions for how to be successful during the “return to normal operations” transition period at Purdue. 

Importantly, if you find yourself too sick to progress in the course, notify your academic case manager and notify your instructor via email (preferred) or Brightspace. We will make arrangements based on your particular situation. The Office of the Dean of Students (odos@purdue.edu) is also available to support you should this situation occur.
* This syllabus is subject to change. Changes will be posted to Brightspace and will be announced in class.
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