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Rowan University
Department of Computer Science

Course Proposal

Data Structures for Engineers

1. Details

A. Course Title Data Structures for Engineers

B. Sponsor Jennifer Kay, Department of Computer Science.

C. Credit Hours 3

D. Course Level Undergraduate

E. Curricular Effect Elective for Engineering Students

F. Prerequisites Computer Science and Programming (0704.103) and
Mathematics for Engineering Analysis I1 (1701.242)

G. Suggested Time One section per year

H. Resources Current resources are adequate

2. Rationale

The computer science department has proposed the addition of a laboratory
component to our Data Structures course (1701.222) moving it from 3 to 4 s.h.
Currently, many Electrical and Computer Engineering students take data structures.
Furthermore, their expectation is that more students will be taking this course in the
future. The Electrical and Computer Engineering department feels that their students
can not add an additional s.h. to their load. This course will cover most of the material
currently covered in the 3 s.h. Data structures course.

3. Essence of the course
a) Objectives in relation to student outcome
Students will be able to:

Define and implement Abstract Data Types

Use classes and objects

Evaluate the efficiency of algorithms

Write recursive functions

Use pointers and linked lists

Define and use a variety of common Abstract Data Types including:
Lists

Stacks

Queues

S

b) Topic outline



1. Designing Software

2. Software Reliability

3. Abstract Data Types, Classes, and Objects
4. Efficiency

5. Recursion

6. Lists

7. Stacks

8. Queues

¢) Evaluation and grading procedure for students

Students will be evaluated based on homework, assignments and one or more
tests.

d) Course Evaluation

The department curriculum committee will evaluate this course.

4. Results of consultation

The Mechanical and Electrical and Computer Engineering Departments were
consulted for this proposal.



5. Catalog Description:
0704.2XX Data Structures for Engineers 3 s.h.
I. (Prerequisites: 0704.103 (Computer Science and Programming) and (1701.242)
Mathematics for Engineering Analysis II)

The course features programs of realistic complexity. The programs utilize data
structures (strings, lists, graphs, stacks) and algorithms (searching, sorting, etc.) for
anipulating these data structures. The course emphasizes interactive design and
includes the use of microcomputer systems and direct access data files.
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From: John L. Schmalzel
To: Kay, Jennifer S.
Date: 10/21/99 11:41PM
Subject: Re: Consultations
MEMORANDUM

Date: 21 OCT 1999

TO: Dr. Jennifer Kay, and CS Curriculum Committee
FR: J. Schmalzel, Chair ECE (jis)

SUBJ: Course/Curriculum Review

I have had a chance to review your department’s proposed course/curriculum changes. In an effort to get
you some immediate feedback, | am providing the following comments. In the case of Embedded
Systems, additional comments to follow.

A. Minor Changes:

1. Change Semester Hours of Data Structures and Algorithms.

ECE Response: We understand your desire for more lab contact with your students. We wish it would
have been possible under the original 3-SCH version of the course in order to avoid necessitating a new
version of Data Structures intended for ECE students only. However, we have a firm cap on our total SCH

required for the degree (128 SCH).

2. Change Restricted Electives for CS Majors.
ECE Response: This is a CS-Department decision taken in response to self-assessment of curricular

objectives.

3. Change Prereq’s for CS Senior Project.
ECE Response: This is a CS-Department decision taken in response to self-assessment of curricular

objectives.

4. Drop pre-calc minimum grade requirement for CS majors.
ECE Response: This is a CS-Department decision taken in response to self-assessment of curricular

objectives.

B. Course Proposals
1. Data Structures For Engineers.
ECE Response: {(Continuation of comment from A.1. above.) A desirable outcome of the course

development/planning process would be to determine a way to teach a hybrid course that would allow both
CS and ECE students to co-exist within a single Data Structures course framework. We believe that it is
important for our students to be mixed with your majors to enhance multidisciplinary opportunities--an
objective that is not served by separating them by course.

A possible approach may be suggested by an experiment we've performed with our electronics course
{0909.311), which has both ECE and ME students required to take it. We were able to create a hybrid
course by sharing a single comman lecture time per week, and then splitting off into second lecture/lab
sessions to handle the perceived need for somewhat different focus between the groups. In the case of
Data Structures, this might mean 2 lectures a week + lab, shared by both ECE and CS students, and a 3d
lecture per week for CS students only. Other variations could be tried.

We would welcome the opportunity to explore options with your facuity.

2. Grad Topics in CS.
ECE Response: This is a CS-Department decision taken in response to self-assessment of curricular

objectives.
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3. Embedded Systems Programming.
ECE Response: (A more detailed response needs to be developed. Embedded systems development is

dependent on hardware vs. software trade-offs, which is an ECE core element.)

{end memo}

>>> Jennifer S. Kay 10/21/99 09:48PM >>>
John,

Sorry for filling your mailbox tonight. We're still waiting for consuitations from you on the following
proposals:

Minor Changes:
Change Semester Hours of Data Structures and Algorithms
Change Restricted Electives for CS Majors
Change Prereq’s for CS Senior Project
Drop pre-calc minimum grade requirement for CS majors

Course Props
Data Structures For Engineers
Grad Topics in CS
Embedded Systems Programming

Any chance you could zap me an email with a copy of the above list of topics and "We support these" or
any concerns that you have so that | can stick it on the back of our props? (In particular, let me know if you
think the prereq’s for the DS for Engineers makes sense)

I'm still waiting on some of our committee to finish looking over your two, My guess is that we'll have no
problems with Adaptive Filters, but maybe some concerns over ANN’s. I'm pushing people to finish
reviewing so we can formally get back to you. I'll send you something or call you tomorrow morning.

Thanks!

-- Jennie

Jennifer S. Kay

Computer Science Department
Rowan University

201 Mullica Hill Road
Glassboro, NJ 08028
kay@elvis.rowan.edu
http://www.rowan.edu/~kay

CC: Baliga, Ganesh; Bergmann, Seth; ECE_Faculty; Tinkham, Nancy, Waksman, Adlai



; Jennifer S. Kay - Qonsultati(;ﬁ»s B )

Page L

From: Tirupathi R Chandrupatla
To: Kay, Jennifer S.

Date: 10/22/99 9:51AM
Subject: Consultations

Jennifer:

We support the following minor changes and course proposals from Computer Science.

Minor Changes:
Change Semester Hours of Data Structures and Algorithms
Change Restricted Electives for CS Majors
Change Prereq’s for CS Senior Project
Drop pre-caic minimum grade requirement for CS majors

Course Props
Data Structures For Engineers
Grad Topics in CS
Embedded Systems Programming

T.R.

Dr.Tirupathi R. Chandrupatla, P.E.
Professor and Chair

Mechanical Engineering

Rowan University

201 Mullica Hill Rd

Glassboro, NJ 08026

Ph: 856-256-5340 Fax: 856-256-5241



