EK 122 Programming for Engineers  Fall 2023 SYLLABUS

Date
             Topics

==============================================================


Week # 1
10/23
Class 1: Introduction to EK 122; Introduction to MATLAB; Characters; Relational expressions; Types (Chapter 1)
10/23
Last day to add

10/25
Class 2: Introduction to Vectors and Matrices (Sections 2.1-2.4)
10/27
Discussion 1: Quiz 1 


Week # 2

10/30
Class 3: Data Structures: Vectors, Matrices, Categorical Arrays, and Tables (Sections 2.5, 8.3, 9.1)

11/1
Class 4: Intro to Programming; Scripts; I/O; Plots; Functions (Chapter 3)

11/3
Discussion 2:  Quiz 2

Week # 3
11/6
Class 5: Selection (Chapter 4)

11/7
Last day to drop without a “W”

11/8       
Class 6: Loops; Vectorized Code (Chapter 5)

11/10
Discussion 3: Quiz 3

Week # 4
11/13
Class 7: MATLAB Programs; Functions; Scope; Debugging (Chapter 6)
11/15
Class 8: Text Manipulation (Chapter 7)
11/17
Discussion 4: Quiz 4

Week # 5
11/20
Class 9: Data Structures; Cell arrays; Structs (Sections 8.1, 8.2)

11/22 – 11/26
Thanksgiving Holiday
Week # 6
11/27
Class 10: Data Transfer; Low-level File I/O; API Keys (Chapter 9)

11/27
Last day to drop with a “W”

11/29
Class 11: Advanced Functions; Variable Number of I/O Arguments; Validating Function Arguments (Sections 10.1-10.3)
12/1
Discussion 6: Quiz 5
                  
Week # 7

12/4
Class 12: Sets, Intro to Machine Learning (Section 14.1, Chapter 15 including all DS/ML supplements in Chapters 1-14)
12/6
Class 13: Exam Review

12/8
Discussion 7: Review

12/8
***
EXAM      4:30 – 6:10pm; Rooms TBA  

                  
Week # 8
12/11
Class 14: Project Due
12/12
Last Day of Classes 
ENG EK 122 Introduction to Programming for Engineers

Fall 2023

COURSE INFORMATION 

Cast of Characters

Professor:  Stormy Attaway


Department of Mechanical Engineering 


110 Cummington Mall, Room 112


Office phone:  (617) 353-5224                


email:  sa@bu.edu    


Office Hours:  Vary weekly; posted on the board outside of my office every week

Graduate Student Teachers (GST’s): 

· in charge of the lab sections, and will grade all project deliverables. Some of the GST’s also lead discussion sections.

Teaching Assistants (TA’s):   

· The TA’s are undergraduates.  Their duties are to help in the class, lab and the discussion sections, and grade the weekly quizzes.  Some experienced TA’s are designated as “Senior TA’s”; they lead discussion sections.

GST/TA Open Hours will be held in PHO 117 the evenings before class days: Sunday 4-10, Tuesday 6-10, Thursday 6-10.

Course Material

This is the second course in a two course sequence (EK 121 and EK 122). The goal of these courses is to introduce first-year engineering students to modern computational environments used to solve engineering problems.  In the context of engineering applications, basic procedural and object-oriented programming concepts will be covered. Emphasis will be on programming style, debugging, top-down design and modular code.  In addition to gaining knowledge of basic programming, or coding, concepts, students will develop basic problem solving skills.  Students will learn computational thinking by creating algorithms to solve engineering problems which are frequently posed using mathematical formulae, and will translate these into executable computer codes in two different languages.  Most problems have many possible solutions, so that a lot of creativity must be used in solving them.  Additionally, students will learn how to communicate the results of the solutions in several visual formats including plots.  Coding is an inherently creative process, in that it is an iterative process in which code is constantly modified due to feedback from the software and from instructors and other students. 

EK 122 reinforces programming concepts and data science applications from EK 121. Specific topics are listed in the course syllabus.  The innovative aspects of the course are reinforced through a team-based project.  In the project, students must write their own project description, subject to the constraints that it must use at least one large data set, and the solution must be a benefit to society.  

Course Outcomes

As an outcome of completing this course, students will: 

· Further their knowledge of basic procedural programming concepts

· Become proficient in the use of a modern computational tool

· Enhance their basic problem solving skills

· Develop experience in designing solutions to engineering problems using software

· Be able to document solutions to engineering problems

BU Hub
This course covers Hub units in:  Creativity/Innovation
Hub Creativity/Innovation Learning Outcomes:

1. Students will demonstrate understanding of creativity as a learnable, iterative process of imagining new possibilities that involves risk-taking, use of multiple strategies, and reconceiving in response to feedback, and will be able to identify individual and institutional factors that promote and inhibit creativity.

The entire class is about coding concepts.  Coding is inherently creative.  When writing code, one first comes up with an initial algorithm; this is then translated into code that is executed.  Most code fails initially; it either has errors such as syntax errors (or “bugs”), or does not produce the desired results.  The art of “debugging”, finding and fixing the mistakes, is an integral part of the course.  In many cases the algorithm must also be revised.  So, coding is an iterative process that involves constantly modifying the code in response to a variety of feedback mechanisms.  This is a learnable process.  Students are shown common mistakes and how to avoid them, and they also learn techniques such as top-down design, and the use of modular code and function stubs in order to minimize mistakes.  When solving problems in class and in the lab sections, students write and revise code until it “works”, meaning that it does not produce errors but does produce the desired outcome(s).  Students are then given feedback on the efficiency of their code from the course staff, and are frequently asked to revise their algorithm and code to make it more efficient.

Students work in teams to design their own problems and solutions that utilize the relevant programming concepts, and refine their solutions in response to feedback from the instructor, teaching assistants, and fellow students.  Every day in class, students work in teams to solve problem sets designed to cover all of the important programming concepts covered that day. After each problem set is completed, the student teams compose their own problems, and solutions, that cover the same material and will write these on a discussion forum.  The instructor and TA’s check the solutions to all problems and suggest alternative solutions.  
2. Students will be able to exercise their own potential for engaging in creative activity by conceiving and executing original work either alone or as part of a team.

Students work in teams to write their own problems and solutions every day in class.  Additionally, students work in teams to design their own final project description and its solution, subject to constraints.  The project must utilize a large data set and must solve a problem that will benefit society.  Students must first write a project proposal; they get staff feedback on the proposal before continuing with the project.  The project is done over the entirety of the course, and it builds on tools learned from problem sets that are given throughout the course.  The coding for the final project is an iterative process in which students are given feedback at several points in the course.
Course Format

The precursors to this course have been fully flipped for several years. This course will also be flipped, which enables the class section (“lecture”) to utilize active learning. What that means is that instead of a traditional lecture followed by you trying to do homework, we flip or reverse that: you learn the material and answer assessment questions online before coming to class, and then class time is active learning; working on problem sets in small groups.  All education research shows that students learn much more (and more deeply) from active learning environments and therefore Prof. Attaway spent hundreds of hours flipping the course, creating the lecture videos for you to watch (if you need to) and all of supporting documents that you will see online.
All students must be registered for one Lecture section, one Lab section, and one Discussion section.  The lecture/class sections are Mon/Wed in PHO 117 or LSE B03.  The labs follow the lectures; also in one of these rooms.  The discussion sections are all on Friday.  (Note that the Fri 4:30-6:15 time listed under “Lecture” is actually the exam time; this is only on Friday 12/8).

The specific topics that will be covered in the classes are listed in the course syllabus.  Students are expected to come to class fully prepared.  This includes, as necessary, doing the reading, and viewing the lecture videos and/or slides. Students must complete all online assessment problems before coming to class. In addition to the coding concepts, students are expected to learn the material in the data science/machine learning supplements, which can be found at the end of every chapter in the book, and summarized at the end of the Power Point slides. 

The class period will consist of an active learning environment. During a majority of the class time, students will be actively working on problems first as individuals and then in groups.

During the lab, there will be worksheet problems to work on, based on the material covered in the lecture earlier that day.  All worksheet solutions must be tested in MATLAB. In ENG, all lab sections are run by GST’s.

It is expected that students will bring their own laptops to class and lab sections.  

In the discussion sections on Fridays, the Senior TAs or GSTs in charge of the section will review the week’s material, and answer any questions that students may have. In most of the discussions, there will then be a short (20 minute) quiz on the material covered that week (the exact dates are listed in the syllabus).

Please note that what is detailed in this entire document is the current plan.  Everything is subject to change, however.

Programming Style

Programming style is very important. Please make note of the style rules at the end of every chapter, and follow those rules. No code that includes global variables, break statements, or continue statements will be accepted for credit (in any context) in this course.

Covid Protocols
Currently, there are no protocols in place. The instructor will be wearing a mask, and will distance to the extent possible in order to keep everyone safe. 
Students who feel ill are asked to not attend class. Instead, email Prof. Attaway, who will send the problem sets.
Course Websites

The course materials will be on the course website on BlackBoard Ultra.  This can be accessed from learn.bu.edu.  All questions should be posted on the Discussion Forum on this site, not by email. 

Textbook

The text is “MATLAB: A Practical Introduction to Programming and Problem Solving, Sixth Edition” by Stormy Attaway, © 2023 Elsevier, Inc.  ISBN:  978-0-323-91750-6.  The sections to be covered for each lecture are listed in the syllabus next to the topic.  For best comprehension, it is very important to read through everything including the Quick Questions, and to work on the Practice problems.  Note we are using the Sixth Edition of the MATLAB book, which is organized in a slightly different way and contains much more material than the first five editions (including introducing material on data science and machine learning).  Either hard copy or e-book is fine.

Grading

Letter grades are given only for the entire course, not for individual assignments or the exam. The cut-offs for the different letter grades will depend on the distribution of numerical grades at the end of the semester.  Usually, the ranges are: 90 and above is an A (A- or A), 80 + is a B, 70+ is a C, 60+ is a D and below 60 is an F.  (There may be a curve, but if so it would be in the favor of the students, e.g. an A- might go as far down as 89, but it would not be raised to 91.)  The cutoffs between the letter grades for a given range (e.g., B+, B, B-) will depend on the actual numerical grades and will not be determined until the end of the semester.  In order to pass the course, students must demonstrate a mastery of the material by having a passing average (>= 60%) on the quizzes and exam (combined score, not all individual scores).

Numerical grades will be calculated for every student, based on the following percentages:


Class (including online pre-class & in-class Practice Problems) 
20%


Lab (including Worksheets)





15%


Project Deliverables





15%


Discussions





10%


Quizzes 





20%


Exam





20%


Class, Lab, and Discussion grades include attendance. Some, but not all, grades will be posted on BlackBoard. In order to calculate your average during the course, you must keep track of all of your own grades. All grades become final one week after posting, except for the exam and project (which will be final two days after posting). 
Class Grade

Students are expected to be on time for every class, and are expected to be prepared for every class.  Note that the reading covers all of the material, including the coding concepts. Since you should have learned the concepts already in EK 121, you should be able to just skim through the reading, focusing on the syntax that is specific to MATLAB. The online slides do not necessarily cover everything.  Therefore, the online materials supplement the reading; they do not replace the reading.  During the class period, students will be given sets of Practice Problems. Individual Practice Problems (IPP) are to be completed in the very beginning (first five minutes) of the class period, without using any reference materials.  These will be followed by Group Practice Problems (GPP) to be done in small groups; reference materials may be used for these problem sets.  Students may NOT work alone on the GPP.  Points will be deducted from the class grade if a student (a) arrives late; (b) is not prepared; (c) leaves early; or (d) does not answer Practice Problems.  The class grade will be a combination of attendance, online, and in-class Practice Problem solutions, including the 5-minute IPP that will be graded. The IPP will be used for the attendance. If a student arrives late to class, after the IPPs have been collected, it is up to them to contact the TA’s on arrival to be counted as present. One class attendance grade and one IPP grade will be dropped.

Lab Attendance

For the lab, students will be given worksheet problems to work on during the lab period.  Students will receive full credit for every lab for arriving on time and either completing all of the current worksheet problems in MATLAB, or spending the full amount of time diligently working on these problems.  Points will be deducted from the lab attendance score if a student (a) arrives late; (b) is not prepared for lab; (c) leaves early without completing all of the worksheet problems in MATLAB (d) does not spend the time diligently working on the current problems; or (e) spends time working on other worksheets (e.g. old ones not yet completed) or the project (or doing anything online) instead of the current worksheet.  Missed labs must be made up as soon as possible.  All worksheet problems must be completed and submitted on BlackBoard.  For the lab attendance grade, students must only work diligently on the problems during the lab, and may not use computers for any other purpose until the problem set has been completed.  If the worksheet problems are not completed during the lab period, students must complete the problems on their own time. One lab attendance grade will be dropped.  

Worksheets

For full credit on the worksheet, the solutions for the worksheet problems must be completed by 9am the next class day. All Worksheets must be submitted to BB. Sometimes the problems will be simply checked off, and sometimes particular solutions will be graded.  The grading will be on both the correctness of the solution and style.  One worksheet grade will be dropped.  
Project

The project will be done in teams of 3 from the same lab section. There will be several deliverables throughout the 7-week course, which will be described in a separate document.  Basically, the project must utilize a large data set and must solve a problem that will benefit society.  Late project deliverables will NOT be accepted, for any reason.  

Quizzes

There will be 5 quizzes this semester, given during the discussion sections.  The exact dates are listed in the syllabus.  Each quiz will be on paper, and will be on the material covered that week.    All of the quizzes will be closed book.  However, students will be allowed to bring one 5x8” index card, double sided. All quizzes must be taken in the discussion section for which the student is officially enrolled; otherwise, the grade will not count.  No electronic devices (calculators, cell phones, laptops, etc.) will be allowed during quizzes. There will be NO make-ups for quizzes for any reason.  Students who miss a quiz for a valid reason may petition to have that quiz grade dropped.

Exams

There will be one exam, on Friday, December 8 from 4:30 – 6:10pm. The exam locations will be announced in class.  The exam will be done on paper, and is closed book.  However, students will be allowed to bring one 8.5x11” piece of paper with notes, double sided (Note: no staples or tape, just one sheet of paper).  No electronic devices (calculators, cell phones, ear buds, etc.) will be allowed during exams. 

There will be an exam study session on the evening before the exam. 

Make-ups

As explained in previous sections, there are no make-ups for quizzes, or the project deliverables.  Since most students will have a valid reason for missing a class during the course (for example, due to illness), one class attendance grade will be dropped, one IPP grade will be dropped, one lab attendance grade will be dropped, one worksheet submission will be dropped, and one discussion attendance grade will be dropped.  

Make-up Exam

The make-up exam will be more difficult than the regularly scheduled exam.  The only valid reasons for missing the exam are:  death in the immediate family, serious illness (documented by a physician), or a conflict with a scheduled, required Boston University event.  If you feel that you have a valid reason for missing the exam, you must petition to Prof. Attaway for permission to take the make-up.  This petition must be received BEFORE the regularly scheduled exam (except in cases of extreme emergency).  Petitions should be submitted as soon as possible.  Petitions are not always granted!  If the petition is granted, a mutually convenient time for the make-up exam will be arranged.
Incompletes

Incompletes will ONLY be given for those students who miss the exam and whose petition for the make-up has been granted, and for whom the make-up has been scheduled for a time after the final grades for the semester have been determined.  An incomplete contract must be filed in that case before the end of the semester.

Grievance Procedure

If you disagree with any grade received in this course, you must write a short note explaining your reasons on a separate sheet of paper, attach it to the paper in question (exam, quiz, etc.) and give it to one of your lab or your discussion TAs.  It will be reviewed, and returned to you. 

Collaboration Policy

Students are allowed (in fact, encouraged) to work together on the Practice problems and on the lab worksheets, and in groups on the project. Working together means truly working together, exchanging ideas, NOT copying.  Copying another’s work is cheating, as is allowing someone else to copy your work.  All quizzes and the exam must be done by each student individually.  Falsifying information on a group project cover sheet will also be considered to be cheating.  Anyone caught cheating may be subject to disciplinary action by the Committee on Student Conduct of the College of Engineering.  Also, anyone found guilty of cheating will receive a 0 for that particular grade.  Please note that these are policies for ENG EK 122; other courses may have different policies.  When in doubt, ask before you collaborate! Please remember the University’s Academic Conduct Code, which can be found at: https://www.bu.edu/academics/policies/academic-conduct-code/
Inclusion:
All members of this class, as well as the course team, are expected to contribute to a respectful, welcoming and inclusive environment for every other member of the class.

Accommodations:

· Accommodations for Students with Documented Disabilities: If you are a student with a disability or believe you might have a disability that requires accommodations, requests for accommodations must be made in a timely fashion to Disability & Access Services, 25 Buick St, Suite 300, Boston, MA 02215; 617-353-3658 (Voice/TTY). Students seeking academic accommodations must submit appropriate medical documentation and comply with the established policies and procedures http://www.bu.edu/disability/accommodations/
· For students who receive extra time on quizzes and exams, please let Professor Attaway know (even if you do not yet have the official documentation) and email your schedule so that alternate times may be determined.
