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Abstract 

As part of the effort to improve the freshman engineering experience for the 2003-04 academic 
year, labs were added to our required fall semester “introduction” course.  The experiments were 
primarily developed and conducted by graduate students in each of Tulane’s five engineering 
departments.   
 
The ultimate goal for these activities was three-fold:  (1) get the freshmen into the research labs 
in small groups (2-3 students per session), (2) promote interaction with the graduate student 
population, and (3) enthuse the students about research and engineering.  Although limited pay 
was available, the major plus for the instructors was the opportunity to create, lead, and modify 
(based on experience) a small teaching module.  Students rated the lab sessions and could post 
comments visible both to the instructors and other students.  Students used these ratings to help 
decide which labs in which to enroll. 
 
Several aspects of this program differed from standard lab courses.  Through an innovative 
course management website, instructors and students both had unprecedented scheduling 
flexibility both in the selection and attendance of lab sessions.  There was typically great personal 
investment of the graduate student instructors in their lab modules.  The targeted scope for the 
mini-labs was limited in comparison to standard labs. The breadth of topics was large; the 5 
engineering departments offered 27 different topics with enough sessions to offer 496 seats, 
enough for each of the 218 students to participate in two labs. 
 
There were some major hurdles to overcome in starting up this program.  We encountered factors 
including (1) bias against the presence of undergraduate students (especially freshmen) in the 
research labs, (2) perceived overwhelming demands on faculty or graduate student time with no 
“obvious” payoff, and (3) the assertion that we should not “cater” to our Freshmen.  Because 
initial appeals to graduate students did not fully populate all needed labs, most department chairs 
eventually mandated that mini-labs be generated and conducted by their personnel. 
 
Student response to this program was favorable.  For next year, we hope to offer additional topics 
and sessions so that each student can participate in three mini-labs. 
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Introduction 

Tulane was experiencing a high attrition rate between its freshman and sophomore enrollees in 
engineering.  A new budgeting system made it attractive for us to change the freshman 
curriculum in an attempt to stem this bleeding.  As a part of the widespread redesign of Tulane’s 
“Introduction to Engineering” course (really the only contact with the engineering school during 
the students’ first semester on-campus), mini-labs designed for no more than three freshmen 
attendees per session were added to the requirements.  An overview of all aspects of the changed 
freshman course may be found elsewhere.[1] 
 
We had three specific goals for the freshmen involved with mini-labs.  First, we wanted to get the 
freshmen into the research labs in small, manageable groups (2-3 students per session) and 
provide some type of hands-on experience for them; we had been told by upperclass 
undergraduate students that this was something they would have appreciated early on in their 
studies, but departmental undergraduate research experience did not typically commence until the 
junior year.  Second, we wanted to promote interaction with the graduate student population; 
undergraduate and graduate student populations rarely intermix until coenrolled in advanced 
coursework.   Lastly, we hoped to enthuse them about research and engineering, and thereby 
positively affect retention in the engineering program.   
 
An additional goal for the involved graduate student instructors was to provide the opportunity 
for them to individually create, lead, and modify (based on experience) a small teaching module; 
the limited scope and repeated offerings of the mini-labs provided an excellent microcosm for the 
instructors to learn about design and implementation of teaching in a manner not available 
through traditional graduate teaching assignments.   
 
We also desired to implement the mini-labs in such a way that minimum direct administrative 
oversight was required.  To this end, a comprehensive activities-management website was 
developed which handled instructor creation and modification of lab documentation, instructor 
offering of session times, student access of lab documentation, student signup for individual lab 
sessions, and instructor reporting of attendance.[2]  With this website, management of the mini-
labs was not overwhelming for the two course administrators consisting of one faculty 
coordinator and one graduate student teaching assistant. 
 
Creating lab topics 

An initial e-mail invitation to participate was sent to all graduate students in the Engineering 
School (early Summer 2003).  Detailed in this message were the basic guidelines:  size 
(maximum 3 students per session), scope (1-2 hours of lab time with some kind of hands-on 
experience included), and specific information about how much the student instructors would be 
paid.  Thanks to funding through the Tulane Interdisciplinary Studies (TIDES) Program, we were 
able to offer reimbursement for lab supplies plus $25 labor pay for each offered lab session, with 
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an additional $50 bonus for the first lab session to help pay for efforts expended in creating the 
lab and its documentation.   
 
From this initial contact, ten proposed lab topics resulted.  But our freshman enrollment is about 
220 students, so the number of topics needed was much greater than this.  220 students requiring 
two sessions each at three students per session demanded at least 150 lab sections; it was unfair 
to expect more than six to ten offerings (sections) per lab topic, so this indicated that around 25 
topics were required.  Thus, further solicitation was needed. 
 
Departmental buy-in 

Department chairs were approached and asked for help in creating additional mini-lab topics.  
Each department approached the project differently, with the realization that in some respects 
they were competing with each other for enrollment not only in the labs but also eventually as 
selected student majors.  Mechanical Engineering (MCEN) interpreted creation and running of 
mini-labs as part of the duties of their Teaching Assistants (TA’s), with the departmental 
laboratory coordinator designated as the point of contact for the ENGR101 course administrators.  
Civil & Environmental Engineering (CVEN) created a TA position to run two freshman mini-lab 
topics.  Chemical Engineering (CENG) discussed labs at their faculty meeting and generated 
ideas there.  Electrical Engineering & Computer Science (EECS) and Biomedical Engineering 
(BMEN) made no formal departmental effort to generate labs; since the course administrators 
were from BMEN, potential lab topics were explored individually with likely instructors. 
 
Faculty resistance to this program was intense at times.  Although the intention was to have the 
graduate student instructors do most of the creation, teaching, and grading of the labs, faculty 
interpretation was that most of the work would fall upon their already overburdened shoulders. In 
a few cases, faculty were the primary authors of the lab instructions,  but most were written by 
grad students.  Some faculty refused to allow undergraduates, let alone freshmen, into their 
laboratory facilities for fear that other research work would be contaminated and/or destroyed; in 
such cases, those facilities were not involved in the program.  In other cases, interested graduate 
students were directed by their research advisors not to “waste” their time teaching freshmen but 
instead to focus solely on their research.  One prospective instructor switched funding from a TA 
to a Research Assistantship and was pulled from the freshman program in the process.  Some 
faculty also expressed pessimism that mini-labs could be created at a knowledge level that would 
be of any value to the freshmen. 
 
Offered lab topics 

Figure 1 lists all lab topics offered in ENGR101 for Fall, 2003 along with the descriptions which 
were displayed to the students on the website created to manage student enrollment in the lab 
sessions.[2]  A total of 27 topics were developed and offered to the freshmen during the Fall 
semester, with 178 lab sessions attended at various times through the day and week. 
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Managing the labs 

Lab enrollment and process tracking was handled with a custom-written website which allowed 
individual registration of students into lab sessions as space allowed.  On this site, lab 
descriptions were displayed along with scheduled sessions days/times and lab documentation 
(mini-syllabus, pre-lab reading & problems).  Details on the website may be found elsewhere.[2] 
 
Using the website, instructors could upload documentation, change lab titles/descriptions, check 
enrollment, and track student progress at will.  Occasional prodding/pleading by the 
administrators encouraged instructors to add sessions during the semester. 
 
Managing the instructors 

In total, 25 instructors conducted freshman mini-labs during the Fall semester, 2003. 
 
Payroll for the instructors was processed on a special fortnightly payroll at the rate discussed 
earlier.  Pay was not processed until student lab reports were received, so there was sometimes a 
delay between session offering and instructor pay.  This ensured that the instructors had an 
interest in encouraging students to complete their paperwork.  All pay was successfully delivered 
by the end of the semester. 
 
Some administrator effort was spent with the instructors in refining the idea and implementation 
of their lab topics.  Since the administrators were not necessarily experts in each topic area, most 
of this help was directed towards marketing the labs; technical questions were deferred to 
appropriate faculty. Most of the administrative effort with the instructors dealt with student 
completion reports.  Instructors were asked to deliver either a list of students completing each 
session (if no report was required) or the graded reports for each session (graded simply as √, √+, 
or √-), but sometimes either the students or the instructors did not deliver in a timely fashion. 
 
Managing the students 

The most difficult aspect of managing the freshmen was getting them to go ahead and sign up for 
lab sessions early in the semester.  A portion of the student population was diligent and got their 
lab requirements out of the way early, but most waited until later in the semester.  By that time, 
several scheduled lab sessions had passed with zero enrollment. 
 
The website allowed students to register for lab sessions, unenroll if necessary, and monitor their 
schedule of events.  In rare instances students sought assistance from the course administrators to 
sign up for a lab. 
 
Instructors performed the bulk of student management once their lab session had been attended.  
If the lab required generation of a lab report, instructors maintained a list of 
completed/uncompleted efforts and passed these along to the administrators.  If no report was 
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required, the instructor would notify the administrators of student completion and be done with 
the process. 
 
Results 

Of the 218 enrolled freshmen, 203 (93.1%) attended at least one lab; 154 (70.6%) attended two 
labs.  Considering that the class was offered pass/fail, this is an acceptable compliance rate.   
 
In a survey administered at the end of the semester, only 15.4% of the responding population 
(208 students) felt that the mini-labs were not a valuable use of their time. 
 
Benefits 

This program attempted to pair interested instructors with interested students, promote 
interaction between the graduate and undergraduate populations, and allow freshmen access to 
engineering research facilities far earlier than afforded to previous freshman classes. 
 
For students 

By allowing students to select individual lab sessions, those who did not wait until the last 
minute to sign up were allowed to choose labs of interest.  The procrastinators did not always 
find open lab sections closely aligned with their interests. 
 
Students were able to rate lab visits on a 1-5 star scale, and comment if desired.  These ratings 
and comments were available for viewing during student selection of lab sessions to attend. 
 
During the lab sessions themselves, students had access to the lab instructor for 1-2 hours in a 
small group setting.  Most instructors reported talking to the freshmen about their interests and 
intentions, so the students had a great opportunity to form at least a minimal mentor-mentee 
relationship with a more advanced engineering student.  Whether these relationships continue 
into the future will be interesting to see. 
 
For instructors 

Instructors were given the opportunity to teach a subject in which they were interested.  For many 
of them, it was a first opportunity to develop and implement a curriculum of their own design.  
For the most part, even for the instructors essentially drafted into the program, this held true. 
 
Moreover, since sessions were repeated for each topic, instructors could rapidly modify their 
learning module based on teaching experience, and they could learn from this quick turnaround.  
Instructors could view student comments and ratings, and incorporate them into their 
modifications.  Instructors were given great latitude in setting requirements for their lab; for 
instance, requiring student generation of a short lab report was left to the instructor’s preference.  
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A basic template for lab documentation was provided by the administrators, but in general the 
only similarity enforced was format for the 1-2 page lab syllabus. 
 
Rewards were not only pedagogical, but also financial.  For instructors with the time to do so, 
additional demand for well-rated labs allowed the opportunity to offer more sessions and earn 
more money.  Scheduling was also an aspect of this equation, since instructors determined the 
days and times that their sessions would be offered; administrators supplied an overall weekly 
schedule indicating the times of many standard freshman core courses, but actual determination 
of session times was left to the instructors.  The more appealing, interesting, and accessible an 
instructor made the topic, the better the economic outlook. 
 
Two lab instructor awards were given at the end of the semester.  Recognition for “highest body 
count” was given to the lab instructor with the most attending students, and “highest rated lab” 
went to the lab instructor with the highest average student rating.  Both awards included a framed 
certificate presented by the Engineering Dean, and the highest rated lab warranted a $50 bonus to 
the instructor.  All lab instructors were invited to an awards luncheon held off-campus; 
individual framed certificates of appreciation were handed out by the Dean to every lab instructor 
present at that event. 
 
Costs 

Adding mini-labs to ENGR101 definitely had its costs.  Effort was expended by the course 
administrators to encourage generation of lab topics and scheduling of lab sessions, by 
departmental faculty in varying degrees for generation of lab topics, by instructors to create and 
offer labs, and by students to attend and fulfill the requirements of the labs.  In addition, payroll 
and lab supply costs had to be met. 
 
Monetary costs 

Overall payroll to instructors for all ENGR101 mini-labs was $5,675.  Lab supply 
reimbursements were approximately $250, and awards cost approximately $300. 
 
These expenditures yielded a per-attendee lab payroll cost of $15.90, and overall cost of $17.44 
per attendee.  For the entire class, the overall lab cost came to $28.56 per freshman. 
 
Non-monetary costs 

Time was the major non-monetary cost for the labs: for administrators to cajole people into 
participating as instructors, for instructors to generate labs and get permission to run them, for 
students to participate and perform required reporting.  
 
No-shows by the students turned out to be a high unanticipated cost for the course.  Instructors 
expressed great frustration at preparing to teach a lab, only to have none of the registered students 
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show up (or fewer than anticipated); this often resulted in a waste not only of time but also of 
materials.  99 seats were no-shows during the course of the semester, out of the 456 registered 
for, resulting in a no-show rate of 21.7%.  We paid the instructors if students were registered for 
a session, so this also drove up the per-attendee lab cost.  
 
Future plans 

Based on the experiences from the first offering, we have a few ideas for improvement. 
 
First, we must convince students to sign up for lab sessions offered earlier in the semester.  There 
were over twenty empty sessions toward the beginning of the semester in 2003.  If we are 
successful, this will also reduce student panic at the end of the semester.  This year, several 
sessions increased maximum session size to four students to accommodate needed enrollment.   
 
Second, we must implement some kind of disincentive for no-shows and reduce the 21.7% rate.  
One-fifth of attended sessions’ seats were empty due to no-shows.  We will send automated 
reminder e-mails to enrolled students the day before a scheduled lab; this should reduce 
forgetfulness, at least.  More drastic grading consequences are being discussed. 
 
Third, we need to automate as much of the grading as possible to minimize the workload on the 
administrators.  We will incorporate more of the grade accounting and lab completion reporting 
by the lab instructors to the administrators into the course website, a task currently handled in 
BlackboardTM.   
 
Fourth, we hope to increase the number of offered lab topics and sessions so that students may 
elect to attend a third lab session if they so choose. 
 
Conclusions 

Student completion rate of at least one mini-lab was 93.1%.  Student satisfaction, as 
demonstrated by an online anonymous survey with 95% participation, was high for the mini-labs 
indicating that useful topics were both possible and achieved.    
 
Instructors perceived valuable experience in teaching the labs, and a majority have expressed 
enthusiastic interest in participating in the program again next year.   
 
One major indicator of overall program success will not be evident until next year, when 
retention of current freshmen in the sophomore class is known.   
 
Overall, the level of effort and cost required to add mini-labs to the freshman engineering 
curriculum at Tulane seems to have been worthwhile.   
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