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Abstract 
Engineering students greatly benefit from laboratory education and team projects, as these 
types of experiences prepare students for internships, research projects, and entry into the 
engineering profession.  Unfortunately, laboratory classes can be difficult to fit into the course 
load of an accredited general Engineering program, which requires students to be exposed to 
appropriate breadth, as well as sufficient depth in their engineering education.  In addition to 
this fact, many undergraduate focused universities require faculty members to teach laboratory 
sections, limiting the number of laboratory classes that can be included in the curriculum. 
 
One possible solution to increase the number of laboratory education experiences is to 
introduce laboratory exercises in a ‘mixed-learning’ approach, composed of studio style labs 
integrated into lecture time and several larger take-home laboratory projects.  This work 
highlights two take-home laboratory projects that are used to augment in-class studio style 
laboratory exercises for a non-lab Digital Signal Processing (DSP) course.  The in-class studio labs 
are used to instruct students in programming principles for signal processing and signal 
manipulation, while the projects require students to engage in research and apply DSP methods 
to deeper and more complex problems. 
 
Students are assigned two large take-home projects in this course, which they undertake in 
teams of two or three members assembled from the disciplines of Electrical, Mechanical, and 
Computer Engineering, as well as Computer Science.  The first such project, as detailed in this 
work, requires students to research and implement novel reverberation algorithms for audio 
signals using MATLAB and SIMULINK software packages, accessed through a cloud based virtual 
desktop service supported by the university.  The second project, also presented in this work, 
requires students to explore computer vision concepts and either create a novel image 
processing method or apply existing methods to a novel application. 
 
To assess these projects, students will produce short papers formatted in the IEEE standard.  
These papers will be submitted for blind review to several faculty members, who will employ a 
prescriptive rubric.  Students will be provided feedback using an accept/revise/reject format 
with associated comments.  The primary focus of this blind review is to evaluate the student’s 
knowledge and implementation of signal processing concepts, and the secondary focus is to 
assess student ability in written communication.  Students will also be asked to present their 
work in an oral presentation in the style of a conference.  In addition to faculty review, students 
will also be encouraged to submit papers to the IEEE Region 1 Student Paper Competition and to 
a future ASEE Section 1 Conference.  The acceptance rate for these papers will be indicative of 
student performance in implementing material learned through the mixed-learning process. 
 
There are significant benefits for students as a result of including these types of projects into 
engineering courses, especially when projects are paired with in-class labs in a mixed-learning 
approach.  Through these projects, students are encouraged work in interdisciplinary teams to 
complete difficult tasks and are then challenged to present their work in a written and oral 



format.  Students are required to self-manage and self-motivate, both of which are important 
skills for developing engineering professionals.  Finally, students are required to employ skills 
learned in classroom instruction to real-world, hands-on projects, which is important in 
preparing students for contribution to society as practicing engineers.  


