
 

 
Syllabus 
EN.500.130 Biomedical Engineering Innovation 

Instructor Contact 
Dr. Caitlin Torgerson – Primary Instructor for Modules 1-7 and 9-10 
E-mail: caitlinst@hotmail.com  

Dr. Brock Wester – Primary Instructor for Module 8 
E-mail: brock.wester@jhuapl.edu  

Aine O’Sullivan (Teaching Assistant) 
Email: aosulli2@jhu.edu 

We prefer that students contact us via Microsoft Teams or email.  

We encourage you to post questions to the General or Module Channels in Microsoft Teams so that your 
classmates can benefit from the answer to your questions as well—your classmates might even know the answer 
to your question and respond to you before an instructor does! To send an instructor a direct message in 
Microsoft Teams, select Chat on the left-hand menu of Teams and click the New Chat icon ( ) in the corner 
above the chat pane. Then type in the name of the instructor(s) you would like to send a message to. 

When emailing, please be sure to include course number in the subject line. We will make every effort to respond 
to your inquiry within 48 hours or earlier. If an issue is urgent, please indicate "urgent" within the subject line of the 
email and we will respond as soon as is practical. 

Office Hours via Zoom 
This course will use Zoom to facilitate weekly, synchronous Office Hour sessions. You are not required to 
participate in Office Hours; however, they do count toward your Participation grade as outlined in the section 
below. You may find them very beneficial for receiving more timely answers to questions related to the course 
content and assignments. 

Office Hours will be held on Day 3 (Wednesday) and Day 6 (Saturday) of each week. During the first week of the 
course we will conduct a student survey to determine the best time on these days to hold the Office Hours 
sessions. Once the times have been determined, we will add specific dates and times within the Calendar on 
Blackboard.  

To join Office Hours, students will click the Office Hours link on the course menu in Blackboard to access Zoom 
and participate. You are encouraged to post any questions you would like to have answered during the live Office 
Hour sessions to the Office Hours channel in Microsoft Teams at least 4 hours before the session begins. 
Recorded Office Hour sessions will be posted to the Office Hours channel in Microsoft Teams for any students 
who were unable to participate in the "live" sessions or for students who like to listen to them again. 

For more information regarding Zoom, please see the Zoom Student Quick Start Guide. 
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https://support.ep.jhu.edu/knowledgebase/zoom-quick-start-guide-student-edition/


 

Course Description 
Engineering Innovation is an exciting college-level summer program for motivated high school students with an 
aptitude in math and science and an interest in (or curiosity about) engineering. This program has been available 
to high school students since 2006. In the program, students learn to think and problem-solve like engineers and 
have the opportunity to earn Johns Hopkins University (JHU) credit. 

Biomedical Engineering Innovation introduces biomedical engineering to high school students by (1) modeling 
biological systems and designing experiments to test those models and (2) introducing engineering principles to 
solve design problems that are biological, physiological, and/or medical. Students will model human efficiency, the 
arm, and the cardiovascular system. Students are expected to use the informational content being taught in math, 
physics and biology and to apply this knowledge to the solution of practical problems encountered in biomedical 
engineering. 

Prerequisites 
• High school algebra II and trigonometry 
• High school lab science (chemistry and physics) 
• As and Bs in high school math and science courses 
• Engineering Innovation 

Course Objectives 
By the end of the course, you will be able to: 

• Use mathematical and physics principles to model physiological systems, specifically the static and 
dynamic arm, circulatory system, and human efficiency 

• Develop experiments to test mathematical models 
• Develop the computer programming skills needed to analyze mathematical models and to program 

movement in a modular prosthetic limb. 
• Undergo the design process of creation, synthesis and integration for a foam core project and evaluate 

the success of the design to meet the desired need 
• Summarize the results of each project in a written and/or oral presentation 

Pilot Course 
This first session of the online course is a pilot which means there will be things that need adjustment as the 
course progresses. We ask that you be flexible with us and communicate when you have questions or issues with 
the course material. We will do our best to address any issues and questions as quickly as possible and will be 
understanding where and when confusion arises. We value your feedback and opinions about what did and did 
not work well in the course and will use this feedback to make adjustments for the future. This is a learning 
experience for all of us and we will work together to make sure you learn, develop your “engineering brain,” and 
have fun! 

Course Structure 
All course materials will be provided through the Blackboard Learning Management Systems (LMS). Login to 
Blackboard using your Johns Hopkins credentials (JHED Login ID), which you should have received in an email 
from the registrar. It is a string of 3-8 characters that typically begins with the first letter of your first name, 
contains the starting letters of your last name, and ends in a number. If you need assistance logging in, please 
email webregistration@jhu.edu or call 410-516-8080. 

The course materials are divided into modules which can be accessed by clicking Course Modules on the course 
menu. A module will have several sections including the overview, lecture videos, discussions, and assignments. 
You are encouraged to preview all sections of the module before starting. Modules run for 1 or 2 weeks and 
specific dates for each module are noted in the Course Outline. You should regularly check the Calendar and 
Announcements for assignment due dates. 

https://ei.jhu.edu/
https://www.blackboard.com/index.html
mailto:webregistration@jhu.edu


 

Course Materials 
This course does not have a textbook, but will instead include various lecture videos and readings provided by the 
instructors through Blackboard. 

All additional course materials will be provided to the student as part of the course. There will be a lab kit of 
materials needed for the various labs in the course which will be mailed out to students after the third week of the 
course.  
 
If you have issues receiving your lab kit, please contact the Engineering Innovation Office at ei@jhu.edu or 410-
516-0735. 

Required Software 

Microsoft Teams 

This course will use Microsoft Teams for our Discussions and general communication. This is a platform that 
works in your browser, on your desktop, and has an app for tablet and phone (iOS and Android). This will allow 
you to participate in the Discussions and ask questions from whatever device you are most comfortable. As part 
of your Participation grade for the course, you are expected to login and check Microsoft Teams throughout each 
module. You should ask questions, answer your classmates’ questions, post answers to the Discussion 
questions, and participate in Office Hour meetings. 

To access Teams, click the Microsoft Teams link on the course menu. Then sign in with your JHU email 
using @jh.edu (NOT @jhu.edu) and JHU password. You should see our Team listed on the left-hand side with 
the Team channels (discussion areas) listed below. 

There are various channels for discussion, including a General channel that is for discussion general topics and 
questions related to the course. Use the Module channels for questions and topics related to specific modules. 

For more information, check out the Microsoft Support information for getting started with Microsoft Teams. If you 
have difficulty logging in or accessing Microsoft Teams, please contact the Help Desk at ep-help-desk@jhu.edu. 

MATLAB 

You will need access to a recent version of MATLAB. A license is provided at no cost to you, through JHU.  

Visit the JHU IT Services Portal. Log in with your JHED ID and type “Matlab” in the search bar. Click on “Matlab 
for Students” in the search results and follow the instructions provided.  

Technical Requirements 
You should refer to Help & Support on the course menu for a general listing of all the course technical 
requirements. 

Student Coursework Requirements 
It is expected that each module will take approximately 8-10 hours per week to complete. Here is an approximate 
breakdown:  

• listening to the video slide presentations and completing quizzes (approximately 2 hours per week) 
• participating in course activities such as Office Hours, Discussions, etc. (approximately 2 hours per week) 
• completing pre-lab assignments and additional readings (approximately 2 hours per week) 
• completing the Lab Report or Project for each module, preparing a Lab Report or presentation with 

results of the lab, and completing post-lab Reflections (approximately 2-4 hours per week) 

This course will consist of the following basic student requirements: 

mailto:ei@jhu.edu
https://products.office.com/en-us/microsoft-teams/group-chat-software#desktopAppDownloadregion
https://support.office.com/en-us/article/video-what-is-microsoft-teams-422bf3aa-9ae8-46f1-83a2-e65720e1a34d?ui=en-US&rs=en-US&ad=US
mailto:ep-help-desk@jhu.edu
https://johnshopkins.service-now.com/serviceportal


 

Participation (10% of Final Grade Calculation) 

This course is highly interactive and depends on student participation to be successful. You are not alone in 
completing this course and we want to make sure you feel part of a larger community with your classmates. To 
this end, the Participation grade will consist of different activities in each module which encourage you to interact 
with your instructors and classmates, such as the following: 

• Attending Office Hour meetings (Zoom) 
• Discussion postings (Microsoft Teams) 
• Completing Course Improvement Surveys 
• Submitting peer reviews of your classmates’ Lab Reports and Final Projects 

Each module will have a total of 20 points for the Participation component of the grade. You can earn 
these points by completing any of the participation activities, which will add up to at least 30 points possible. This 
means that you do not have to participate in all of the participation activities for a module—only enough for you to 
earn the 20 needed points. However, you are highly encouraged to participate much more than the minimum. You 
can “bank” 10 extra points over the course to add to your final Participation grade. Your instructors and 
classmates are an important resource for succeeding in this course and you should interact with them as much as 
possible! 

Refer to the Participation Guidelines for more information about the Participation grading. 

Quizzes (5% of Final Grade Calculation) 

Most modules will contain a Quiz that assesses your knowledge of the previous module’s topics. Quizzes will 
contain multiple choice and fill-in-the blank style questions (5-10), for a total of 10 points. Quizzes are untimed, 
and you will be allowed to attempt each quiz up to 2 times.  

Each quiz will test the concepts and skills covered in the module lectures, so you should plan to complete all 
lecture videos and readings before attempting the quiz. You may earn 10 points towards your final Quiz grade 
from each quiz by scoring 80% or higher. You may submit a quiz after the due date (late) within the same module 
and will earn 5 points by scoring 80% or higher. The lowest quiz score will be dropped from the final Quiz grade. 

Assignments (20% of Final Grade Calculation) 

There are Assignments in most modules of the course. You can access the Assignments using the links provided 
in a given module. You are required to answer all the questions and submit your answers as a Word document or 
PDF. The purpose of the Assignments is to give you the opportunity to demonstrate your understanding of the 
course concepts.  

A maximum of 100 points per Assignment can be earned, divided among the problems in each set depending on 
their length and/or difficulty. Each Assignment will be due by Day 7 of the module in which they are assigned, 
unless specified otherwise. 

Refer to the Assignment Guidelines for more information about Assignment grading. 

Lab Reports (30% of Final Grade Calculation) 

Throughout the course, you will work on multiple labs and write three Lab Reports, one on each of the following 
topics: 

1. Human Efficiency Model (due in Module 3) 
2. Cardiovascular System Model (due in Module 5) 
3. Arm Model (due in Module 8) 

A maximum of 100 points per Lab Report can be earned. Lab Reports 1 and 3 will include draft submissions 
where you will be able to submit drafts of your Reports for feedback before submitting them for a final grade. 

Refer to the Lab Report Guidelines and corresponding Lab Report Rubrics for more information about Lab 
Report grading. 



 

Transport Design Project (10% of Final Grade Calculation) 

In Module 4, you will design two ping-pong mover devices, using limited supplies, which move a ping-pong 1.5 
meters along a horizontal surface. This introduces you to the engineering design process in which you identify 
and define a need, determine constraints to the problem, brainstorm and implement a solution, and evaluate the 
success of the design to meet the desired need. 

Projects will be presented and judged in two ways: a 1-minute video “elevator pitch” presentation and a 2-minute 
video demonstration of the ball moving.  

Refer to the Transport Design Project Guidelines for more information about grading. 

Final Project (15% of Final Grade Calculation) 

The Final Project is a chance for you to investigate an area of biomedical engineering and design an experiment 
related to the topic. Your Project may be a completely new idea or it can be an extension of a previous project in 
the course.  

You will create a scientific poster summarizing the work you did for your Final Project and then record a video 
Presentation of the poster. 

Refer to the Final Project Guidelines for more information. 

Reflection (10% of Final Grade Calculation) 

For each of the Lab Reports, you will submit a Reflection which allows you to critically think about the work you 
did in each lab, after you have completed it. 

A maximum of 100 points per Reflection can be earned and each Reflection will be due by Day 4 of the module 
after the corresponding Lab Report is due. 

Refer to the Reflection Guidelines for more information about Reflection grading. 

Grading 
Assignments are due according to the dates posted in your Blackboard course site. You may check these due 
dates in the Calendar or the corresponding modules. We will post grades one week after assignment due dates. 
You may resubmit assignments once after they have been graded and returned with feedback. The final grade for 
the assignments will be an average of the two grades.  

We generally do not directly grade spelling and grammar. However, egregious violations of the rules of the 
English language will be noted without comment. Consistently poor performance in either spelling or grammar is 
taken as an indication of poor written communication ability that may detract from your grade. 

A grade of A indicates achievement of consistent excellence and distinction throughout the course—that is, 
conspicuous excellence in all aspects of the course assignments. 

A grade of B indicates work that meets all course requirements on a level appropriate for undergraduate 
academic work. 

Students who earn an A or B grade in the course receive 3 credits from Johns Hopkins University.  

If you are accepted to and matriculate as an undergraduate student at JHU, the credits awarded by 
JHU for this BMEI course are available to count towards your undergraduate degree at JHU. Credits 
may be applied towards your total required credits to graduate. 



 

Final grades will be determined by the following weighting: 

Item % of Grade 

Participation 10% 

Quizzes 5% 

Assignments 20% 

Lab Reports 30% 

Transport Design Project 10% 

Final Project 15% 

Reflections 10% 

Help & Support 
You should refer to Help & Support on the left menu for a listing of all the student services and support available. 

Academic Integrity 
All students are required to read, know, and comply with the Procedures For Dealing With Issues Of Academic 
Misconduct, as outlined in your Admission and Enrollment information packet and the corresponding form you 
signed. 

This policy prohibits academic misconduct, including but not limited to the following: cheating, plagiarism, 
submitting the same or substantially similar work to satisfy the requirements of more than one course without 
permission, submitting as one’s own the same or substantially similar work of another, knowingly furnishing false 
information to any agent of the University for inclusion in academic record, falsification, forgery, alteration, 
destruction or misuse of official University documents or seal. 

Policy on Disability Services 
To receive accommodations for a disability, a student must register with the JHU Office for Student Disability 
Services no later than two weeks prior to the first day of class. Part of the registration process is the 
submission of documentation of the disability. Refer to the University’s Documentation Guidelines for more 
information on documentation. You are encouraged to share this link with your child’s evaluator (e.g. physician, 
psychologist, etc.) to help guide his or her writing, if necessary. Please know that IEPs and 504 Plans, although 
helpful, do not constitute comprehensive documentation. However, when combined with other documentation 
from a qualified evaluator, they can provide adequate support for accommodations during your child’s 
Engineering Innovation experience.  

Registration Procedure  

If your child requires disability-related accommodations during his or her experience at Biomedical Engineering 
Innovation, please go to the Disability Services Website, and click the Access AIM link to begin the process.  

For a detailed walk-though of the registration process, refer to the Guides for using AIM on the Student Disability 
Services website.  

Student Disability Services Office  

The Johns Hopkins University; 385 Garland Hall; 3400 N. Charles Street; Baltimore, MD 21218  
Phone: 410-516-4720; FAX: 443-529-1543; https://studentaffairs.jhu.edu/disabilities/   

Please direct questions to Dr. Terri Massie-Burrell, Director of Student Disability Services 

http://oie.jhu.edu/ada-compliance/documentation-guidelines/index.html
https://studentaffairs.jhu.edu/disabilities
https://studentaffairs.jhu.edu/disabilities/about/aim/
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