
Syllabus – BEE 222: Ecological Engineering Computation 
 
Course Credits - 3 Credits 
 
Prerequisites, Co-requisites and Enforced Prerequisites – None 
 
Course Content:  
 
Objectives: 

1. Develop computational thinking skills. 
 

2. Gain understanding of principles of computer programming using Python, with applications in 
the area of ecological engineering. 
 

3. Develop capabilities for programming hardware-based sensing and control systems using 
microcontrollers. 
 

This course is a foundation course in computation thinking and computation skills relevant to ecological 
engineering. The course consists of two subject area blocks: 1) Computational Thinking and Python, 
and 2) Hardware/Software Systems for Sensing and Control.  The first block employs a “flipped 
classroom” approach: students will be responsible for readings outside of class; we will meet as a class 
once a week with a focus on problem solving.  The second block utilizes a conventional classroom 
approach. 
 
Text:  Python for Computational Science and Engineering (available for download on the course 
Canvas site) 
 
Schedule: 
 
Block 1 - Computational Thinking and Python 



Week Topics Readings In-class Session Homework 
1 Computation Thinking 

Python Interpreter 
Python Data Types 
and Data Structures 

Text: Chapter 1 
Text: Chapter 2 
Text: Chapter 3 

Python Installation 
Using the Python interpreter 
Basic data operations 
 

Homework 1:  
Using Python 
Data Structures  

2 Input and Output 
Using Modules 
NumPy, Pandas 

Text: Chapter 5 
Text: Chapter 7.5 
Text: Chapter 14 

Reading/writing data; 
simple numerical 
calculations 

Homework 2: 
Working with 
Files 

3 Functions 
Control Statements 

Text: Chapter 6 Using functions, control 
statements 

Homework 3: 
Functions and 
Control 
Statements 

4 Scientific Problem 
Solving 
SciPy 

Text: Chapter 7 Problem solving with SciPy Homework 4: 
Problem Solving 
using SciPy 

5 Data Analysis and 
Visualization 
MatPlotLib 

Text Chapter 15.1 Problem Solving with SciPy 
with Data Visualization 

Homework 5: 
Data Analysis 
and 
Visualization 

 
Block 2 - Hardware/Software Systems for Sensing and Control 

Week Topics Readings In-class Session Homework 
6 Arduino – 

Introduction 
 Arduino – Introduction  

7 Sensors Overview  Sensors Overview  
8 Sensor Integration  Sensor Integration  
9 Control Systems  Control Systems  
10 Data Analysis  Simple regression analysis Homework 6: 

Data Analysis 
 
 
 
Measurable Student Learning Outcomes and Evaluation of Student Performance: 
Measurable student learning outcomes and evaluation approach is given in the following table. The 
letters at the end of each learning outcome are correlated to the ABET requirements for learning 
outcomes.  Student performance will be measured using homework assignments.  There are no exams 
in this class 
 
Measurable Student Learning Outcome Evaluation of Student Performance 
Develop Computation Thinking Skills (A, E, K) Homework assignments 
Develop Computer Programming Skills (A, E, K) Homework assignments 
Develop capabilities for programming hardware-
based sensing and control systems using 
microcontrollers. (B, C, E, K) 
 

Homework assignments 

 
 
 



Learning Resources: 
 
Introduction to Python for Computational Science and Engineering (A Beginner’s Guide). 2015. Hans 
Fangohr, University of Southampton.  PDF available on course Canvas site. 
 
 
[x] Lecture  [ ] Experimental  [ ] Thesis  

[x] Discussion  [ ] Internship  [ ] Studio  

[x] Recitation  [ ] Correspondence  [X] Project  

[ ] Laboratory  [ ] Tutorial  [ ] Telecourse/Distance Learning  

[ ] Seminar  [ ] Practicum  [ ] Externship  

[ ] Independent 
Studies  

[ ] Reading & Conference  [ ] Workshop  

[ ] Research  [ ] Exper/Co-op Education  [ ] World Wide Web  

[ ] Activity  [ ] Programmed Instruction  [ ] Modular  
 
Students with Disabilities: 
Accommodations for students with disabilities are determined and approved by Disability Access 
Services (DAS). If you, as a student, believe you are eligible for accommodations but have not obtained 
approval please contact DAS immediately at 541-737-4098 or at http://ds.oregonstate.edu. DAS notifies 
students and faculty members of approved academic accommodations and coordinates implementation 
of those accommodations. While not required, students and faculty members are encouraged to 
discuss details of the implementation of individual accommodations. 
 
Academic Dishonesty and Student Conduct: 
http://oregonstate.edu/admin/stucon/achon.thtm 
 
At Oregon State University academic dishonesty is defined by the Oregon Administrative Rules 576-
015-0020.1.a-c as: An intentional act of deception in which a student seeks to claim credit for the work 
or effort of another person or uses unauthorized materials or fabricated information in any academic 
work. Academic dishonesty includes: 
 
CHEATING – Use or attempted use of unauthorized materials, information or study aids or an act of 
deceit by which a student attempts to misrepresent mastery of academic interest of information. This 
includes unauthorized copying or collaboration on a test or assignment or using prohibited materials 
and texts. 
 
FABRICATION – falsification or invention of any information (including falsifying research, inventing or 
exaggerating data and listing incorrect or fictitious references. 
 
ASSISTING – Helping another commit an act of academic dishonesty. This includes paying or bribing 
someone to acquire a test or an assignment, changing someone’s grades or academic records, or 
taking a test/doing an assignment for someone else (or allowing someone to do these things for you). It 
is a violation of Oregon state law to create and offer to sell part or all of an education assignment to 
another person (ORS 165.114). 
 
TAMPERING – altering or interfering with evaluation instruments and documents. 
 



PLAGIARISM – representing the word or ideas of another person as one’s own OR presenting 
someone else’s words, ideas, artistry or data as one’s own. This includes copying another person’s 
work (including unpublished material) without appropriate referencing, presenting someone else’s 
opinions and theories as one’s own, or working jointly on a project, then submitting it as one’s own. 
 
 
 
 


