Utilizing MS Excel to Augment Analog and Digital Circuits

Researcher: Jeffrey A. Joines, Department of Textile Engineering
Course: TE 205
Many engineering curricula around the country are re-evaluating their introductory computer programming requirement. At our university, several departments have changed from the traditional Java or C++ course to something more applicable to their discipline. Realizing that the standard introductory programming course no longer appropriately complements the education of systems engineers (i.e., Textile Engineers (TE) and Industrial and Systems Engineering (ISE)) as well as Chemical and Bimolecular Engineers (CBE) each of these programs looked at similar approaches to developing courses or materials within the respective curricula to help students with algorithmic thinking and problem solving using computing.  These courses aim to educate students to model problems relevant to their specific engineering discipline, solve these problems using modeling tools (including a range of software platforms, such as Excel with VBA), and then to analyze the solutions through decision support (i.e., to become “power users” not programmers). For TE and ISE, the change was needed because subsequent classes were not using Java and most of the students use Excel and Access to solve problems once they enter the workforce (see Joines, Roberts & Raubenheimer2for more reasons). Therefore, a new Computer-Based Modeling for Engineers course (TE/ISE 110) has been developed and taught over the past two years by Jeff Joines and Steve Roberts. The new course emphasizes modeling using Excel and VBA. While the design of the course is fundamental to its creation, the teaching and delivery of the course will determine the ultimate success.
With the success of TE/ISE 110, the next step is to integrate computational tools for modeling and problem solving beyond the introductory courses, into upper division courses. This project seeks to develop a “computing thread” within each targeted department that promotes incorporation of a set of computational tools and methods throughout the core department curriculum by starting with TE 205 – Analog and Digital Circuits.

Methodology:

1. To encourage students to utilize Excel to assist in the solving of circuit problems

2. To give a couple of assignments that require the use of Excel and VBA
Assessment:

1. Same Webassign homeworks were given over the past three years and I will be able to see if there is a difference (may need to look at grades as well)

2. Same few problems were given on the Final Exam 

3. Qualitative survey on the use of Excel in the TE205 (hopefully address wether they chose to use the tool outside of when I asked them too)
Utilizing Tablet PC in a Traditional Engineering Course

Not all classes lend themselves to computer technology (i.e., laptops, MS PowerPoint, etc.) in the classroom. Many engineering disciplines require one to draw intricate diagrams. Based on inquiry-guided learning (i.e., student responses), it is difficult to elaborate on the PowerPoint Slides or label/create diagrams during the class period. Therefore, for my Analog and Digital Circuits class, the black board was utilized almost exclusively as my teaching medium. This allows the students to help me label and draw the circuit diagrams on the board as well as solve problems. The teaching medium has changed, as well as stayed the same, over the past few years.  Starting with chalk boards we have migrated to overhead projectors/slides, VCRS/DVDs, and to computers. The chalk board is still a significant delivery mechanism especially in Engineering where courses are laden with equations, graphs, and derivations which are often more suited for this medium.  The following reasons are often cited for not wanting to use a computer to delivery a lecture in engineering: (1) Difficult to write equations on the computer in PowerPoint; (2) can’t modify an equation even if I have it in PowerPoint or some other electronic medium; (3) can’t respond to questions (i.e., need a graph, a new diagram, or need an equation based on students question) therefore I can not perform inquiry guided learning; and (4) I do not have time to put my notes into PowerPoint or Word.

Tablet PCs maybe a solution to the problem since they can be written on using a digital pen to take notes, annotate documents, and create freehand drawings. HP awarded me a Tablet PC to use in teaching courses that are not suited for traditional technology which I used for the past four years. During this time I have developed a hybrid mode of using the Tablet PC (i.e., the screen is laid down so I can write on it with the pen to make act like a chalk board but can still use the keyboard and mouse like an ordinary computer).  The advantage using a tablet PC to deliver a lecture is that you have the ability to directly write on the material presented, whether it is on a website or annotate in a MS Word, Excel, or PowerPoint document. However, I still have not utilized for my Circuits class. 

Methodology:

The first project will be to utilize it as the teaching medium.

Utilize PDF Annotator, MS Onenote, Excel

Assessment:

Qualitative surveys from students on the effectiveness of the approach

My on assessment of the approach
