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Abstract 

 
This paper contains a description of the lessons learned in the implementation of an 
interdisciplinary freshman engineering course at the University of Texas at Arlington (UTA).  
The new class structure was implemented in the fall semester of 2003.  In previous semesters, 
each department designed and offered its own freshman course independent of the other 
departments.  The College of Engineering at UTA endeavored to change to an interdisciplinary 
structure with hopes of increasing retention within the College and to help satisfy ABET 
multidisciplinary teaming requirements.  The format of the class, including topics covered, 
grading policies, class web page construction and use, and the administration of the 
interdisciplinary class will be explained. Elements of the class that went especially well and 
elements of the class that were more difficult to manage than expected will also be discussed.  
Student reviews of the course were conducted at the end of the semester.  The format of the 
review process and the results of the review will also be examined. 
 

Freshman Engineering at UTA 
 
Pre Fall 2003 
 
Prior to the fall of 2003, all freshman engineering students at the University of Texas at 
Arlington enrolled in their own department’s introductory course.   This plan allowed students to 
be introduced to discipline-specific course content, and at the same time to be introduced to the 
department itself.  The College of Engineering at UTA, made up of five departments with 
undergraduate majors, thus taught five separate introductory courses.   These courses varied 
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widely: there was a range in credit hours from one to three, some courses had associated labs 
while others did not, content varied, grading structure varied, etc.     
 
Advantages of this approach were many.  Departments were able to set the content of the course 
and to tailor it to their own objectives.  For example, Electrical Engineering included a relatively 
gentle introduction to circuits in its course while Computer Science and Engineering included 
material on contemporary issues in computer science.  Departments could choose the structure 
which best suited their objectives.  Mechanical and Aerospace Engineering included laboratory 
work as an integral part of the course, but out-of-class team effort was required in others.    The 
sense of belonging to a department was seen to aid in retention not only in the department but in 
engineering.  An early opportunity for name and face recognition was seen as important for the 
student’s identification with the college.   
 
Disadvantages were also evident in this course structure.  Students interested in engineering but 
who had not yet decided on a major were nonetheless asked to choose a freshman course for 
their first semester at UTA.  If they later decided on a different major, the freshman course in the 
new major had to be taken.  Furthermore, no course provided an introduction to the other 
disciplines in engineering. 
 
Why change?    
 
In order to try to retain the advantages and mitigate the disadvantages of the existing course 
structure, a planning committee was formed.  The committee was comprised of the faculty 
member responsible for the freshman course within each department.  While courses varied from 
discipline to discipline, the main objectives for each course were to introduce students to the 
discipline and to prepare them for success at UTA.   The committee agreed that these, along with 
the goal of creating and retaining a community of engineering students, should be the main 
objectives of any freshman course structure.  With these objectives in mind, the committee 
proceeded to examine the current structure of freshman courses and to propose changes to allay 
the previously mentioned concerns.   
 
In discussing different directions to explore, the committee considered the curricula at other 
engineering colleges in the United States.1,2,3  This benchmarking resulted in consideration of 
much literature lauding the benefits of interdisciplinary freshman courses.4,5,6  A freshman course 
common to all disciplines would immediately solve the lack of interdisciplinary knowledge.   
But other issues remained to address.  One such issue was the fear that large lecture-type classes 
often result in uninspiring presentations.  To remedy this, a team teaching approach could be 
employed in which faculty would share the teaching load, allowing lecturers and topics to be 
matched in the most interesting way possible.  The professional community could also be 
involved in lectures, with each department recruiting a young professional to lead lecture and 
discussion of an introduction to their discipline.  This approach would allow students not only to 
become exposed to all disciplines within engineering, but to also get a glimpse of “life after 
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college.”  This common lecture period could allow the tapping of resources, such as a university 
president emeritus lecturing on the history or engineering and professionalism. 
 
The committee felt that while the benefits of a common course were many, there were problems 
as well.  For retention purposes, it seemed vital that engineering freshman be involved classroom 
participants.  To ensure that students were not merely bystanders in their educational experience, 
thought-provoking, entertaining lab exercises needed to remain a part of the freshman course 
experience.  Additionally, each department had department specific content that was necessary 
for their students to be successful in their academic careers.  This content varied from department 
to department.  There was not time in the semester to give all content to all students.    
 
New Format 
 
Description   
 
The format which resulted from this process is a hybrid, using a one-credit-hour common 
component and a one-credit-hour department-specific component.  The interdisciplinary course, 
meeting one hour per week, involves team-teaching, the professional community, and scarce 
teaching resources.  The departmental component is in a laboratory format.  Discipline-specific 
labs allow departments to assign problems related to their own discipline and introduce non-
common content.  Most importantly, it also provides departments with the opportunity to get to 
know their students and allows the students to feel connected to a department. 
 
Each departmental representative on the committee presented a list of topics covered in their 
discipline-specific course.  This data was accumulated and then comparisons made so that a list 
of topics common to all disciplines could be assigned to the lecture section of the course, and 
discipline-specific content could be assigned to the appropriate lab section.  The catalog 
description of the newly developed Introduction to Engineering course, with a topics list, is 
presented below. 
 
The stated goals of the lecture/laboratory course sequence are as follows:   
 

“Students will gain an understanding of engineering approach (design, 
ethics, problem solving and creativity) and engineering disciplines, using 
the textbook, lecture material, and laboratory examples and 
experimentation.  Emphasis is placed on team-building.” 

 
The catalog descriptions of the lecture course, Introduction to Engineering, and the lab course, 
Introduction to X Engineering are given in Figure 1 below.  The X in the lab title represents the 
offering department.  For example, there is an Introduction to Mechanical & Aerospace 
Engineering course, an Introduction to Computer Science & Engineering course, etc.  The lecture 
courses are co-listed in each department. 



XE 1104 (1-0)  1 hour credit.   Introduction to Engineering:  Introduction to basic engineering 
concepts.  Students will become familiar with engineering and its 
many sub-fields, ethical responsibilities, creativity and design.  
XE1105 is required co-requisite. 

XE 1105 (0-3) 1 hour credit.   Introduction to X Engineering:  Introduction to basic engineering 
concepts.   Opportunities are provided to develop skills in oral and 
written communication, and department-specific material.  Case 
studies are presented and analyzed. XE1104 is required prerequisite 
or co-requisite. 

 
Figure 1.  Catalog Descriptions for Developed Courses 

 
Administration    
 
The course was planned by the faculty committee, and also implemented by that same committee 
for the first semester, fall 2003.   Several administrative issues were solved by the new format.  
For students transferring between departments, students would repeat only the department-
specific component of the course.  For example, a student who started in the Mechanical & 
Aerospace Engineering Department and transferred to the Electrical Engineering Department 
will have had the common lecture course but the ME as opposed to the EE-specific lab.  To 
ensure coverage it was decided that students would be required to take the new department’s lab 
but will not be required to repeat the common lecture component.  The course numbering was 
designed to make this eventuality possible. 
 
Course Outline    
 

1. Introduction 
2. History of Engineering & Engineering Professionalism 
3. Oral & Written Communications 
4. Creativity and Design 
5. Engineering Ethics 
6. Civil Engineering 
7. Computer Science and Engineering 
8. Electrical Engineering 
9. Industrial Engineering 
10. Mechanical and Aerospace Engineering 
11. Case Studies 

 
Figure 2.  Topics for the Introduction to Engineering Course 
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A list of topics for the Introduction to Engineering lecture course is presented in Figure 2.  Each 
of the first five topics are delivered by a different member of the UTA faculty, several in 
multiple weeks.  The remaining topics consist of guest lectures by chosen professionals. 
 
Grading    
 
Midterm and final exams make up the majority of the graded work, but ten written assignments 
are worth 15% of the grade.    Written assignments give the needed monitoring of student work 
throughout the course, as well as providing a good chance for students to practice their written 
communication skills.    The written assignments are graded by either the faculty member or a 
GTA overseen by the faculty member responsible for the course.   
 
Attendance   
 
A system was developed in which attendance was taken using two palm pilots with “card 
swipes” of student’s ID cards.  For a large lecture hall of 200 students, the initial concern 
regarding our ability to monitor attendance was allayed with this system.  Beginning ten minutes 
before the hour in which class was to begin up to a few minutes into the class period, two people 
were able to capture the card images for all students attending class.  At a certain time into the 
class period, the decision was made that all students entering after that point would be deemed 
“tardy”.  Thereafter, one person alone continued to swipe cards of students entering the lecture 
hall.   Following the class, a program was run to enter the results of the card swiping into an 
Access database.   This system seemed to be well-received by students as being efficient and 
simple.  
 
Crucial to the success of this system was the decision to “count” attendance.   The stated grading 
policy included  subtracting from each student’s final grade 2 points for each absence and 1 point 
for each tardy.   
 
Web page   
 
A course web page on a campus machine served as the source of information for students, and 
eliminated the need for a lot of paper handouts.  Included on the web page were the syllabus, the 
class schedule (kept up to date), notes which the students could use for reference, homework 
assignments, etc.    For reference, the web page is http://crystal.uta.edu/~eng1104/ 
 

Things That Went Especially Well 
 
Poster Session 
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During one of the sessions dealing with the topic Creativity and Design, a poster session was 
held.    Research projects from all engineering departments were showcased using posters, with 
faculty and/or graduate students on hand to describe the project and explain results.   Students 
from the class were expected to circulate among the posters, and gather information about one or 
more of the projects.  An average of 30 minutes was allocated for this activity.   Students were 
then asked to write a summary of one of the projects in 100-150 words.    For a class of 200 
students, approximately 15 such projects were demonstrated, providing what seemed to be a 
reasonable ratio of students to researchers.   This entire activity was popular with the students, as 
evidenced by course feedback. 
 
Discipline Specific Speakers 
 
As noted above, each of the five disciplines invited a young professional (approximately 5-10 
years out of school) to talk to the students about their work.  A rough outline of what was 
expected in the talk was provided to the speakers in advance.  While there was a good deal of 
variation in the way the speakers dealt with the topics on that outline, in every case the students 
gained valuable insight into what life was like “on the outside”.  For each speaker, students were 
asked to summarize in 100-150 words the talk and what they learned from it.    
 
Attendance 
 
The efficiency and acceptance of the attendance process, as described above,  was much greater 
than expected.   We anticipated that students might feel they were “just a number” if attendance 
was taken in this automated way, but it is likely that students have become familiar enough with 
the use of ID cards that this was not even an issue for them.    
 

Things That Were More Complicated Than Expected 
 
Grading and Returning Homework 
 
Homework was received weekly at the beginning of class from each of the students (200 
students per class for 3 classes).   Written work was in general neatly done, although some 
handwritten work was submitted.   Complications on the input end resulted from: incorrect 
labeling of homework papers (illegible names, incorrect course identification, missing 
identification, etc.), work turned in late and outside of class.  Complications in returning 
homework derived from these issues and also the decision to return papers in the 1105 sections 
which were smaller.   Based on the experience with this class, no late homework will be 
accepted, a fixed format for identification will be used, and no handwritten work will be 
accepted (unless otherwise stated) in future course offerings. 
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It should be noted that electronic submission of homework was considered, and eliminated 
initially because of logistical complications.   It will be considered again for selective use in the 
next semester. 
 
Coordinating with Department-Specific Sections 
 
In some departments, coordinating with the department-specific introductory course was more of 
an issue than with others.   For example, in Electrical Engineering, there was no attempt 
whatsoever to coordinate course materials.  In others, the sequencing of course content was part 
of the planning process, and was reasonably successful.  With changes in faculty teaching these 
courses over time, constant attention will have to be paid to any needed coordination. 
 
Making Clear to the Students what was to be Learned from a Given Lecture 
 
From end of semester feedback, it was clear that students frequently “missed the point” of a 
given lecture.  In particular, faculty knew exactly what the students were expected to learn from 
a given presentation, but that was not always clear to the students.   
 
In the next semester, an expected student learning outcome will be “note taking”.  An effort will 
be made in each session to guide the students as to what is to be learned, and to encourage them 
to distill that information from the presentation.   The written homework will become the check 
on the success of this process. 
 

Course Reviews 
 
Format and Questions 
 
Course evaluations in each course are done routinely, with students asked to respond to a series 
of multiple choice questions regarding the administration of the course.   Eight mandatory 
questions about the instructor’s professional responsibility are asked of all students in all classes 
at UTA: 

1. Did the instructor provide a syllabus? 
2. Was the instructor available to answer questions at the times that were designated, either 

in person or via email, phone, etc. 
3. Where applicable, was the instructor in attendance and on time? 
4. Did the instructor make students aware of grading procedures? 
5. Was the course content as described in the syllabus and/or in the University catalogue? 
6. Were papers, projects, and/or exams graded and returned in a timely fashion? 
7. Were you able to hear and understand the instructor? 
8. Overall how would you rate the way that this instructor fulfills his/her professional 

responsibilities to this course? 
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Additional questions about the instructor skill and general demographic questions and student 
opinion were asked.  But most significant were two essay questions, inviting the student to 
expand on any items which were rated positively and any items which were rated negatively (and 
suggest ways in which the instructor or course could be improved).   
 
Results of these course evaluations are compiled by each department, and the sheets themselves 
returned to the instructors following the end of the semester (and in particular, following the 
completion of the grading process).   Students, with assured anonymity, thus feel free to be blunt 
in their comments. 
 
Outcome 
 
Student feedback covered a wide spectrum of opinion. 
 

1) There were enough positive comments about instructors to feel that some of the desire to 
have students feel connected to their department and their college was successful.  One 
student commented that “faculty go beyond the call of duty, making this a top notch 
program.” 

 
2) There was some uneasiness with the decision to incorporate a lot of writing into this 

course.  Comments included  “some assignments were better suited for speech or writing 
class in the English Department” 

 
3) There was a good deal of uneasiness with the decision to make the first semester required 

course based on content outside of “hard-core engineering”.   Comments like “this 
material is trivial”, and “the course is a waste of time” were representative of a fair 
number of student comments.    

 
4) One of the instructors, who previously included almost all of the material into a one-hour 

course that is now incorporated into the common course and the department-specific 
course, noted the absence of comments that the course was too much work.  Perhaps in 
the matter of how much to include in the course, we got it right. 

 
Summary and Conclusions 

 
The College of Engineering at UTA undertook the process of improving the freshman year 
experience for its students.  In order to address specific problems that had been encountered with 
the prior course structure, as well as to improve retention, a committee was formed to examine 
the structure of the curricula for freshman students.  The outcome of this assessment was the 
development of two new courses, a common lecture course and a department-specific lab course.  
The new course structure introduces a common thread for all engineering students.  Students 
become part of an engineering community through interdisciplinary teamwork, yet still get the 
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advantages of being attached to a specific department.    There will undoubtedly be additional 
changes to this format made in subsequent semesters as student feedback and faculty 
recommendations are incorporated with continuous improvement being the goal. 
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