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I. Assessment Outcomes from the Course Syllabus

	 FORMCHECKBOX 
 (A) Ability to apply knowledge of mathematics, science and engineering.
	 FORMCHECKBOX 
 (G) Ability to communicate effectively in written and oral formats.

	 FORMCHECKBOX 
 (B) Ability to design and conduct experiments as well as analyze and interpret data.
	 FORMCHECKBOX 
 (H) A broad education necessary to understand the impact of engineering solutions in global, economic, and societal context.

	 FORMCHECKBOX 
 (C) Ability to design a system, component, or process to meet desired needs.
	 FORMCHECKBOX 
 (I) Recognize the need for, and have the ability to engage in life long learning.

	 FORMCHECKBOX 
 (D) Ability to function on multidisciplinary teams.
	 FORMCHECKBOX 
 (J) Have a broad education and knowledge of contemporary issues.

	 FORMCHECKBOX 
 (E) Ability to identify, formulate, and solve engineering problems.
	 FORMCHECKBOX 
 (K) Ability to use techniques, skills and modern engineering tools necessary for engineering practices.

	 FORMCHECKBOX 
 (F) An understanding of professional and ethical responsibility.
	


II. List of Course Topics from the Course Syllabus

1. Classification and properties of signals and systems. 
2. Discrete and continuous-time impulse response, convolution, differential and difference equations. 
3. Fourier representation of discrete and continuous-time signals.
4. Frequency response of LTI systems, sampling and reconstruction, DFT. 
5. Introduction to filter design.
6. Amplitude modulation. 
7. Angle modulation (FM and PM). 
8. Information, entropy, and Huffman codes. 
III. Course Assessment Summary Table: one row of the table should be devoted to each of the checked outcomes in part I. 

	Outcome
	Topics
	Specific Measures (Samples should be available in the course materials file for inspection.)

	(A) Ability to apply knowledge of mathematics, science and engineering.

Understand the concept of a system and basic system properties. Understand the analysis of linear time-invariant (LTI) systems using convolution. Learn Fourier representations of signals and apply them to the analysis of LTI systems. Understand the effect of sampling an analog signal in the frequency domain and its implications to digital signal processing. Understand the concept of modulation (AM, FM, PM) in communication systems. Understand elementary concepts in information theory
	1-8
	Exam 1, 2, Final

	(C) Ability to design a system, component, or process to meet desired needs.

Can design simple frequency selective filters.
	4,5, 8 
	HW 5, 6, 7, Exam 2, Final Exam. Homework 5 – design a notch filter; Homework 6 – design a Butterworth filter; Homework 7 – design a Huffman code.

	(K) Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

Ability to use computer tools (Matlab) to design filters and enhance understanding of the underlying concepts
	3,4,5, 8
	Homework 5 – design a notch filter and plot frequency response. Computer exercise 1 – use Matlab to plot the frequency response of a truncated Fourier series, and to determine the response of a filter to a periodic signal. Computer exercise 3 – design a Huffman code – use Matlab to design large-alphabet codes, and to implement encoding and decoding. Computer exercise 2 – use Matlab to simulate a binary digital communications system; estimate probability of decoding error.


IV. Using the table as a guide, for each outcome summarize your evaluation of the students’ achievement of that outcome; cite student performance on the identified measures as evidence to support your conclusions.

(A) Ability to apply knowledge of mathematics, science and engineering.
Every student is required to use Fourier series and Fourier transform to analyze signals and systems. In computer exercise 1 the student was required to analytically determine the Fourier series of a periodic signal, the frequency response of a filter, and the Fourier series of the response of the filter to the periodic input signal. Matlab was then used to compute, and plot, the truncated Fourier series of the input and output signals. The number of terms in the truncated Fourier series was determined to satisfy a specified level of mean-square approximation error. Various homework exercises also developed the students’ skills in using the Fourier series and Fourier transform.
The students used the sampling theorem to determine the output of a sampling system for a specified input signal, with and without aliasing. The effect of quantization of sample amplitudes is studied in computer exercise 3, and the observed mean-squared error (MSE) distortion compared to a theoretical MSE distortion based on a uniform source model.

Continuous and discrete convolution were used to determine the output of respective linear time-invariant systems to specified inputs.
Each of these achievements demonstrated an ability to apply knowledge of mathematics, science, and engineering to specific engineering problems.
(C) Ability to design a system, component, or process to meet desired needs.

Homework exercises 5, 6, and 7 required the student to design a notch filter, a Butterworth filter, and a Huffman code, respectively. Exam 2 and the Final Exam include problems requiring the student to design a Butterworth filter to satisfy given specifications. The Final exam also included problems requiring the design of a notch filter, and the design of a Huffman code. Successful completion of the homework exercises and exam problems demonstrated the ability to design a system, component, or process to meet design requirements.
 (K) Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

Several of the homework exercises, and all of the computer exercises, required use of Matlab to solve problems, plot results, or perform simulations of system performance. Examples include using Matlab a) to determine and plot a truncated Fourier series approximation to a periodic waveform, b) computing and plotting a filter frequency response, c) programming a simulation of a binary digital communication system, including adjustment of pseudo-random noise sample variance to simulate a desired operating signal-to-noise ratio, and estimation of probability of decoding bit error, d) evaluating the effect of quantization on audio signal quality, and e) designing and implementing a Huffman code.
V. Qualitative Assessment of Student Performance: using the arguments above and other data support the claim that students who completed this course with a grade of C or better have achieved each of the intended outcomes of this course.

Based on the student performance in the specific HW and Exams, the instructor concludes that students obtaining a C grade or better have achieve ABET criteria 3(A), (C), and (K), as they apply to EE341.

VI. Concerns: state any concerns you may hold about this class – were the students adequately prepared coming into it? Are there topics or outcomes where (some) students were weak after completing the course? Other concerns? Were there any comments on students’ course evaluations that should be addressed in future instances of the course? This section is very important for improving our program: it provides critical input to the curriculum committee for identifying areas requiring attention.

Consistent with previous semesters, I observed a large variability in the students’ mathematically ability. Continuous-time convolution continues to be a challenge for many of the students. By the end of the semester, however, I was satisfied with the performance of the majority of the students.
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