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INTRODUCTION

ngineering has seen dramatic growth in student in-

terest over the past two decades. The percentage of

freshmen entering college who declare an engineer-
ing major has increased by approximately seventy percent
over the last two decades.'? On top of that, the number
of students pursuing a four-year college degree after high
school has also grown dramatically over the past two de-
cades. Combined, these factors have resulted in engineering
enrollments and the number of engineering degrees being
conferred on a yearly basis being more than double what
they were just 20 years ago.!'?) Across the country, univer-
sity faculty sizes in engineering have not collectively grown
at this same rate. For example, according to data from the
American Society of Engineering Education, growth in the
total engineering faculty in the United States from 2011 to
2021 was approximately 2% (i.e., 29,218 total US engineer-
ing faculty in 2021 as compared to 29,886 total US engi-
neering faculty in 2021), while the growth in the number of
students graduating with bachelor’s degrees in engineering
increased over the same time period by more than 76% (i.e.,
there were 146,233 bachelor’s degrees awarded in 2021 as
compared to 83,001 bachelor’s degrees awarded in 2011).54
Thus, as a result of that growth in engineering enrollments
over the past two decades with comparatively little growth
in faculty sizes, engineering faculty members commonly
find themselves teaching large classes with high student-
to-faculty ratios. These high student-to-faculty ratios, com-
bined with the technical and complex nature of engineering
courses that drive detailed conversations between students
and their faculty instructors, may result in those faculty feel-
ing the need for additional teaching assistants or perhaps
even a co-instructor to help support student learning. The
faculty teaching such large classes may desire methods and
resources to provide more individualized or small group stu-
dent contact time to interact during problem solving and to
answer questions more thoroughly and personally, and may
want to employ more modern teaching methodologies to im-
prove student learning. Faculty who utilize active learning
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or other student-centered learning techniques almost cer-
tainly find themselves with these issues. Offering a course
in a flipped/blended modality or utilizing active learning in
a large class provides opportunities for students to practice
their problem-solving skills in a group setting and leverage
learning from one another and potentially from the instruc-
tor and/or teaching assistants in a more individual manner.
Numerous studies have shown the benefits of these peda-
gogical techniques.’* However, if a student struggles for
too long or exerts extended effort towards an incorrect so-
lution, they can become frustrated with the process, disen-
gage from the content, and often become biased against the
course itself. Therefore, monitoring student progress and
timely intervention are key to maximizing student success
and to successful positive use of such teaching modalities.
This enhanced student interaction can be accomplished and/
or enhanced significantly by incorporation of learning as-
sistants into a teaching team.
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Learning assistants (LAs) are guides to the learning pro-
cess who participate in in-class problem solving, facilitate
group work and discussions, and generally support active
engagement in the classroom. They can be graduate or
undergraduate students. While they are part of the course
teaching team, their role differs from a traditional teaching
assistant (TA) in many important ways. As an example, one
of the primary functions of a TA is traditionally to provide
summative assessment (i.e., grading). The primary func-
tion of an LA is to support the learning process and provide
formative assessment (i.e., ongoing, real-time feedback). In
fact, in commonly accepted LA models, LA involvement in
any form of summative assessment and grading responsibil-
ity is strictly avoided.!'”

The goal of this paper is to familiarize faculty with the
use of LAs to optimize student success in courses that uti-
lize student-centered learning approaches. A simplified
framework will be presented that can enable LA program
development by individual faculty members or small fac-
ulty cohorts to implement LA utilization at the individual
course level or the broader department level across multiple
courses without requiring large institutional LA efforts or
programs within which to work. The framework is based
on the three hallmarks of LA programs: practice, pedagogy,
and preparation."!! Pedagogy, in this framework, refers to
the formal training of LAs. To increase their effectiveness,
LAs should receive pedagogical training in fundamental
elements of the learning process, student engagement, and
classroom management. Topical content recommendations
and resources are provided for beginner-level LA training
later in this paper.

The concepts, strategies, and resources reported in this
paper are intended to be a gateway for faculty who want
to enhance their student-centered learning environment with
near-peer teaching in the form of an LA-assisted classroom
format. The benefits of LA utilization are already well docu-
mented.">15! Yet, the perceived barriers to initiate the use of
LAs can be high, especially for faculty with no prior experi-
ence in near-peer techniques and no existing LA program
at their institution. By summarizing the benefits, providing
a simplified framework, and presenting tools and resources
adapted to engineering curricula, the bar for entry is lowered
for faculty who use this paper as a guide to begin their own
utilization of LA methods in their courses and departments.

LA PROGRAM HISTORY

The use of LAs and peer leaders has been well docu-
mented in science and mathematics courses.'>"! In 1995,
the National Science Foundation selected the Workshop
Chemistry Project as one of five systemic initiatives to
change the way that chemistry is taught.!'¥ The project led
to the creation of five publications, including Peer-Led Team
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Learning: A Guidebook."® A number of the best practices
presented in this guidebook have been adapted to engineer-
ing coursework and included in the recommended pedagogi-
cal training discussed here. The Workshop Chemistry Project
opened the door for numerous studies in peer and near-peer
teaching methods. A meta-data analysis was completed by
Wilson and Varma-Nelson that looked at 67 peer-reviewed
studies."” Reported student benefits included higher course
grades, self-reported better understanding, and improved
logic. Reported peer leader benefits included self-reported
better communication and facilitation skills, and a deeper
understanding of course content."” More recently, case stud-
ies in utilization of LAs in engineering curricula have been
reported, such as the one presented by Ying Cao and col-
laborators." These studies have again illustrated the bene-
fits of such LA programs and utilization for both the student
learner in the class and the LA facilitating their learning.

Since the emergence of LA programs in science and math-
ematics courses, concepts have been expanded and adapted
for engineering and other disciplines. A multidisciplinary
collaborative network, the Learning Assistant Alliance
(https://www.learningassistantalliance.org/), was created to
connect and support educators and institutions in the imple-
mentation of LA programs. Currently, they report 2,964
worldwide members that represent 121 LA programs.!'!
The Learning Assistant Alliance has a number of resources
for developing LA programs, including an Implementation
Guide that is available to registered users of their website.
However, their site can be intimidating for an educator in-
terested in the concept of utilizing LAs for the first time,
especially if there is no formal LA program at their institu-
tion. This paper provides a more streamlined and concise in-
troduction to the development and use of LAs in engineering
courses with a framework and references to the resources
needed to implement an LA program at the individual course
or higher level.

ELEMENTS OF AN LA PROGRAM

Framework

The framework of an LA program is based upon three
hallmarks: pedagogy, preparation, and practice.''! A stu-
dent wishing to become an LA starts with some pedagogical
training. This training focuses on student-centered learning
techniques and classroom engagement and management.
It can come in the form of a multi-day bootcamp or may
be spread across multiple weeks. In large institutional pro-
grams, the formal training may be done centrally through a
teaching excellence program or educational center. Howev-
er, with the resources presented in this paper, an individual
educator may sufficiently train a small cohort of students to
serve as LAs for their own class or department.
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The preparation and practice portions of the framework
for developing and conducting an LA program in conjunc-
tion with an engineering course are discipline specific and
tied to the delivery of an individual course. Therefore, the
course instructor must take an active role in the preparation
and practice components of the program. There is a periodic
repetition, typically weekly, of information (preparation),
application (practice), and reflection (pedagogy). Once stu-
dents are matched to a course in which to function as an LA,
the first step in preparation is to establish expectations of
the LA and their roles/functions within the course. Aligning
expectations between the LA and the course instructor is vi-
tal and should be completed within the first week of classes
each semester. Table 1 provides a list of potential roles and
responsibilities that can guide the discussion and be used as
a checklist to document expectations.

Throughout course delivery, periodic and frequent course
planning meetings should be held with the teaching team for
the course, including the LAs, to prepare them for upcom-
ing content and delivery. The duration and frequency of the
planning meetings may depend upon the size and experience

level of the teaching team, course modality, course content,
and needs of the student cohort enrolled in the course. A
typical meeting may include a review of lesson plans for an
upcoming class period or a small number of class periods,
expected student learning outcomes for those periods, and
discussion of the application of teaching strategies for effec-
tive engagement with specific content (e.g., active learning
activities and problem-solving protocols) that will be deliv-
ered and reinforced. In addition to preparation, the planning
meeting may include other pedagogical elements. LAs may
be asked to reflect upon the last class session to discuss stu-
dent struggle points and self-evaluate their ability to apply
teaching strategies. Identification of student struggle points
provides real-time feedback (informal formative assess-
ment) to the instructor about the attainment of student learn-
ing outcomes and affords them an opportunity to course
correct (e.g., provide additional presentation, discussion,
and reinforcement of critical concepts) before student sum-
mative assessment on those topics. Further, reflection and
self-evaluation by the LAs deepen their understanding of the
course content and build personal interaction skills.

TABLE 1
Potential LA Roles & Responsibilities

Benefits
Several studies have looked at the

Classroom Management

benefits to LAs and peer leaders, and to
the students in LA and peer-leader sup-

e Lecture and/or recitation attendance
e Assignment to one or multiple course sections
* Modality specific requirements

- Asynchronous content

* Record attendance and/or participation

e Exam proctoring

- Moderation of break-out rooms, chat boxes, discussion platforms

e Maintenance of online resources (e.g., Canvas,® Blackboard,® Piazza,™ YouTube™)

ported courses. While improvement in
course grades, self-reported better un-
derstanding, and problem solving were
the most commonly reported benefits
for students, a few studies explored oth-
er benefits."? Two such studies focused
on engineering freshman, in which one
study showed improved course com-
pletion rates for students participat-
ing in peer-led workshops and another

Training and Instructional Responsibilities

showed improved retention rates in

* Course planning meetings

* Office hours and/or tutoring
* Guest lecturer
* Preparation of video content

» Specific software or tools knowledge

* Preparation of solution guides

* Lead/participate in review sessions, problem solving sessions, recitations, labs

e Contribution or review of in-class, quiz, homework, and exam problems

the degree program over a sequence of
courses.""181 The authors implemented
an LA program in chemical engineer-
ing in 2017. Although not rigorously
tested, the following hypotheses are of-
fered based upon class observation and
student feedback. Students appreciate
the student-centered learning environ-
ment and peer or near-peer mentoring.
Students find LAs more relatable and

Course Policy and Authority Level of LA to Make Decisions

convenient than other members of the
teaching team. Further, they view in-

* Granting extensions or exemptions to assignment/deadlines

e Authority in comparison to TAs, graders, or other teaching team members

* Referring students to campus support services (e.g., tutoring, health & wellness)

teractions with the LA as safe because
they are not being judged or assessed/
graded on their questions or knowledge

gaps.
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Faculty utilizing active learning
modalities, such as flipped class-
rooms, are particularly encouraged
to consider the implementation
and use of learning assistants, as
the small student-to-learning fa-
cilitator ratios that such programs
can enable are quite effective in
preventing student frustration
and disengagement in such active
learning environments.

For LAs, there is a strong link between motivation to serve
as an LA and the self-evaluated benefits of serving. Motiva-
tion can be broken down into pedagogical, emotional, and
personal reasons.'”! Pedagogically, LAs believe that par-
ticipation will deepen their understanding of course content.
Emotionally, students have a desire to help other students;
many LAs benefitted from prior enrollment in LA-supported
courses and want to give back to the next cohort of students.
Personally, LAs desire the opportunity to practice and de-
velop interpersonal skills. After graduation, former LAs
were asked to describe the impact of serving as an LA. They
cited the development and improvement in their ability to
teach, mentor, communicate, and manage groups as benefits
of having served as LAs.'""!

For instructors, the benefits are longer term. Initially, there
is an investment in developing course content and assess-
ment for active learning and student-centered classrooms.
Further, there is an initial investment in the development of
training materials for LAs. However, once those initial in-
vestments are made, perpetuation of the program requires
minimal effort. In fact, teaching preparation time may be
reduced through allowing LAs to be involved in revision
of existing materials used in the course and in creation of
new active learning activities, sample problems, home-
work problems, and solutions. For instructors considering
a change in course modality, the simultaneous incorporation
of LAs may increase the success rate. For example, a flipped
or blended course requires students to prepare in advance of
the class session by reading or watching videos so that they
can participate in discussion and problem solving during the
class session. Instructors often fail at their first attempt to
utilize flipped modality learning because they underestimate
the range of student ability and students’ need for guidance
during problem solving, particularly in large enrollment
classrooms. A key element of the flipped modality is to help
students self-assess their understanding of the material by
engaging them in challenging problems and having them
mentally struggle to reach higher levels learning. In terms
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of Bloom’s Taxonomy, a central goal of flipped classroom
active learning is pushing students to apply, analyze, and
evaluate. However, if a student struggles with the content
for too long, they can become frustrated and disengage with
the material, resulting in poor student performance and poor
course evaluations by the student.”’ Incorporation of LAs
into the class’s active learning sessions provides more learn-
ing guides to intervene at the student’s struggle point. By
normalizing the interaction with LAs across the classroom,
students who would otherwise not ask questions or seek as-
sistance benefit from learning interventions. These learning
interventions help to keep the class moving in the same di-
rection and at a similar pace.

Structure and Implementation

LA programs come in all shapes and sizes, from single
educators with a small cohort of LAs to large institutional
programs such as the University of Colorado Boulder with
several hundred LAs." Many large programs are funded
through a combination of grants, student fees, and univer-
sity overhead, and students are compensated for their work
hours. However, this is not the recommended model for new
startups and small cohorts. As noted in the previous section,
the primary motivators for potential LAs are pedagogy, al-
truism, and personal development. The authors initiated their
program by offering independent study credit for students
who volunteered three to five hours per week. The indepen-
dent study was eventually converted into a special topics
course that could be taken for up to three semesters where
students earn up to three credits of technical elective credit.
(Technical elective credit is a restricted set of courses that
contain elements to meet engineering/technical accredita-
tion requirements.) The course is offered as a variable credit
class from zero to three hours to accommodate students who
would like the course on their official transcript but do not
need the elective credit. Recommended content for the first
semester of the course is described in the next section, Peda-
gogical Training. A significant number of LAs will volunteer
for multiple semesters. To encourage the continued devel-
opment of returning LAs, they may be asked to facilitate
training of new LAs and to lead a class team of LAs. Under
our program, team leads can become eligible for stipends or
fellowships based upon availability of funding. For a new
program, successful demonstration on a small scale can be
highlighted and leveraged to receive resources to grow. If
funding to support and pay learning assistants is available,
the authors would still caution the careful utilization of such
funds to pay LAs. In the experience of the authors, requir-
ing that students first be trained and successfully practice as
LAs without compensation before then returning in future
semesters as LAs who may receive compensation is often
a good filter and criteria on which to base decisions around
providing pay or other compensation to them.
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It should be noted that student academic records are pro-
tected under the Family Educational Rights and Privacy
Act (FERPA). For programs that utilize volunteers, the LAs
should not have access to or participate in the assessment
of grades. This requirement is in alignment with the obser-
vation-based hypothesis that students prefer LAs who only
serve as learning guides because it reduces the fear of judg-
ment and impact on grade when students ask questions and
reveal knowledge gaps.

For the successful implementation of LAs into a course,
there are some additional instructor requirements beyond
the course planning meetings and setting of expectations
with the roles and responsibilities checklist. The instructor
must set up the LAs for success with the class by establish-
ing them as part of the teaching team at the beginning of the
semester. Instructors should inform the class of the benefits
of utilizing LAs, explain their role as learning aides and not
graders, and formally introduce the LAs during class. By be-
ing transparent in the intent and implementation, instructors
help to establish LA credibility, to normalize learning inter-
ventions as part of the learning process, and to clearly set
expectations for a student-centered learning environment.

The final element of the implementation plan is to deter-
mine the number of LAs needed for a course. The Learning
Assistant Alliance recommends a 1:20 ratio of LA per stu-
dents in their Implementation Guide.""! However, consider-
ation should be given to the experience level of the students,
the range of abilities of the students, the difficulty of the

content, and the extent of active learning exercises. For ex-
ample, classes that are comprised of students pursuing mul-
tiple degree programs may have a broader range of student
ability and need more learning intervention, and classes that
include extensive software coding or computer simulations
may require more troubleshooting. In these cases, a ratio of
1:10 may be more appropriate.

PEDAGOGICAL TRAINING

The goals of the LA pedagogy course are to introduce con-
cepts of teaching and learning, to prepare LAs for student
interaction, to provide an opportunity for discussion and re-
flection, and to build a support community for LAs. This
is accomplished through reading, discussion, role play, and
reflection on in-course practice. Table 2 provides the rec-
ommended minimum topical content for LA training along
with suggested reading and discussion material for use in the
course. This content can be facilitated by a single educator
or a small group of instructors using the referenced resourc-
es. One question that must be answered relative to the course
is whether prospective LAs must take the course prior to
serving as learning assistants in a course or whether they
can participate in such a course concurrently while serving
as a LA in an actual engineering course. In the authors’ ex-
perience, it is preferential to have students participate in the
pedagogy course while also being assigned to and serving
as an LA for a course. This provides the opportunity for the

TABLE 2

Topical Content for Learning Assistant Pedagogical Training

Module Subtopics Reading/Discussion Material
.  Establishing credibility

gtt::;zg e What to do when you don’t know the answer e “Teaching What You Don’t Know,” Chapter 4 2!

* Fostering community and building rapport

. . . . e Discussion scenarios in Table 3

¢ Ethical and professional considerations ) ) o
Interacting L. . * “Questions are the answer: A logical questioning strategy
with Students | Queétlomng strategies for any topic”?!

* Getting students to talk « Excerpts from “Teaching at Its Best”, Table 14.1 22
Active ) ) e “Active Learning: An Introduction”.”??!

. e Active learning . . "

Learning e “How about a quick one?”1**!

e Facilitating collaboration and group work

& Inclusion room equity

e What inclusive instructors do

Group Work |« Strategies to promote engagement and class-

* Excerpts from “Peer-led Team Learning: A Handbook for
Team Leaders”>

e “Structure Matters: Twenty-One Teaching Strategies to
Promote Student Engagement and Cultivate Classroom
Equity”!

e Excerpts from “What Inclusive Instructors Do: Principles
and Practices for Excellence in College Teaching”*"!
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student to apply, reinforce, and discuss what they are learn-
ing in the pedagogy course through the lens of their real
classroom experience. In cases where experienced learning
assistants return to participate for multiple semesters, this
can be even more effective as new LAs gain knowledge
and skills quickly from both participating in the pedagogy
course and from working alongside experienced LAs in the
courses that they are practicing.

Delivery of the basic topical content can be completed in
approximately six hours. As such, content can be presented
in a one-day workshop, three two-hour seminars, over short-
er weekly sessions, or asynchronously with recorded vid-
eos. The best delivery model for your program will depend
on multiple factors including the availability of instructors,
whether you are on a semester or quarter system, mode (vir-
tual, in-person, or asynchronous), and availability of poten-
tial LA students. Regardless of the delivery model for the
basic topical content, the key to the pedagogical training is
periodic (weekly or fortnightly) participation sessions where
LAs role play, discuss classroom scenarios, and reflect on
their classroom experiences. As LAs learn new skills in
building community, asking questions, and getting students
to engage in active learning, they are asked to practice those
techniques in their assigned course. During the LA partici-
pation sessions, they are asked to share what approaches
worked well, if they struggled with any student interactions,
and how they might change their approach in the future.

Getting Started

For most LAs, they are both excited and anxious about
joining a teaching team. Anxiety can stem from uncertainty
in how near-peers will view their credibility and self-doubt
about course mastery. An excellent resource for these con-
cerns is “Teaching What You Don’t Know” by Therese
Huston.”” Chapter 4 of the book includes strategies and
techniques for establishing credibility, explaining difficult
concepts, and handling questions when you are unsure of
the answer. The text even provides sample language that can
be utilized in role-play scenarios.

Once LAs develop some confidence in their ability to
interact with students, they can take an active approach to
building rapport in the classroom. When interacting with
students or student groups, an LA should introduce them-
selves and share their experience with learning the course
content. Students appreciate hearing about the challenges,
obstacles, and struggles, as well as how the LA overcame
those hurdles to successfully complete the course. It is also
recommended that LAs attempt to work with the same stu-
dents for the duration of the course. This can be accom-
plished by geographically dividing the classroom, since stu-
dents tend to sit in the same location for every class. Rapport
can be enhanced by learning and using the students’ names.
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This fundamental gesture shows students that the LAs care
about them as people.

Interacting with Students

Interacting with peers can pose some professional and eth-
ical challenges for LAs. Three keys to responsible interac-
tions should be discussed with your LAs: (1) be professional
and prepared, (2) treat others with respect, and (3) be an ally,
but not a friend. For the first key, arrive to class on time or
early, be familiar with the current content and activity, and
uphold the course policies set by the instructor. For the sec-
ond key, be mindful that each student is unique, treat them
fairly, and respect their culture, circumstances, and abilities.
For the third key, remember that the LA’s role is to facilitate
learning; it is not to help their friends get an A. If a student
believes that the LA is their friend, they may push the ethi-
cal boundary by asking for homework solutions, exam con-
tent, and other favors/exceptions. LAs should be prepared to
explain and uphold the boundary of their professional role.
Due to their limited professional experience, LAs may not
consider the indirect or ethical ramifications of their actions
and decisions. Table 3 provides a list of scenarios to guide
discussions and role-play activities about expectations for
ethical and professional behavior.

For regular classroom interactions, LAs should be trained
in questioning strategies to guide students through the learn-
ing process. One recommended resource is “Questions are
the Answer: A logical questioning strategy for any topic.”
Another resource that can be used as a guide is Table 14.1 (p.
139) of “Teaching at Its Best.”??! The table provides exam-
ple questions for each cognitive level of Bloom’s Taxonomy.

Active Learning

Since the primary role of LAs is to act as a guide through
active learning activities, it is important for them to under-
stand the fundamentals of the technique. An extensive library

TABLE 3
Scenarios to Explore Expectations for
Ethical and Professional Behavior

¢ A student in the course asks, “What will be on the exam?”
¢ A student offers to pay you to be their personal tutor.

* You observe what appears to be cheating.

¢ Students invite you to happy hour or a weekend party.
¢ A student asks you out on a date.

¢ A student offers you a discount at their family’s place
of business.

* A student seeks your assistance with a personal issue.
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of articles on active learning can be accessed on Richard
Felder’s Legacy Website with North Carolina State Univer-
sity https://www.engr.ncsu.edu/stem-resources/.”*! Two rec-
ommended Felder articles for LA training are “How about
a quick one?” and “Active Learning: An Introduction.”

Group Work and Inclusion

A general resource for encouraging collaboration, guid-
ing group work, and addressing uneven abilities is “Peer-led
team learning: A handbook for team leaders” 1*' This book
is a collection of training activities utilized by the Work-
shop Chemistry Project for the preparation of peer lead-
ers. Of particular note are activities in Chapter 3, including
“How Do I Get My Students to Work Together” by Towns
and for students with uneven abilities, “How Do I Handle
the Student Who Gets Everything Right?” by Epstein 528
Active learning activities require student engagement and
may involve small group work. “Structure Matters: Twenty-
One Teaching Strategies to Promote Student Engagement
and Cultivate Classroom Equity” provides an overview of
inclusive implementation of common techniques.”® Ad-
vanced content on inclusive teaching practices can be found
in “What inclusive instructors do: Principles and practices
for excellence in college teaching” *"

CONCLUDING REMARKS

Learning assistants and their ability to enhance and facili-
tate student learning have been proven effective over many
years of utilization in both science and mathematics courses
and more recently in engineering courses. Their effective-
ness has, in fact, led to their widespread use in the sciences
and mathematics across many universities. In many cases,
large scale programs for the recruiting, training, and uti-
lization of such learning assistants may exist on a faculty
member’s campus. However, the use of LAs in engineer-
ing courses is currently much less widespread, and there is
significantly less awareness of LAs and their benefits in en-
gineering. In cases where institutional LA programs exist, it
may be possible and relatively simple for a faculty member
or group of faculty members in engineering to harness these
programs to build and utilize LA programs in their courses
and initiate or expand use of LAs in their departments and
colleges. However, the absence of such institutional LA pro-
grams should not be an impediment to faculty adopting and
utilizing LAs in their courses. This paper has outlined the
elements of an effective LA program and discussed both the
use and the issues to be considered in their use in engineer-
ing courses. In particular, an outline and resources that can
be used to develop a compact but effective learning assistant
training course have been provided. This same structure for
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an LA pedagogy course has been put into practice in the first
author’s former institution to develop, from the ground up,
a very effective LA program that began implementation in
only a few courses in one department, soon expanded across
more courses in that department, and ultimately has contin-
ued to spread across the College of Engineering due to the
effectiveness of LAs in supporting student learning.

Faculty utilizing active learning modalities, such as
flipped classrooms, are particularly encouraged to consider
the implementation and use of LAs, as the small student-to-
learning facilitator ratios that such programs can enable are
quite effective in preventing student frustration and disen-
gagement in such active learning environments. These LA
programs can be developed even without significant (or any)
funding, which aids even individual instructors in develop-
ing such programs without need for any significant initial
departmental, college, or university support. Experience
with developing such programs and recruiting students, par-
ticularly undergraduate students, to participate as LAs has
shown that many students wish to participate to build their
soft skills, to give back to programs, to help other fellow
students, and/or to receive course credit, if possible, to re-
flect the skills they have learned. In the framework that the
authors have developed and utilized in their LA program, the
pedagogical course that students take receives course credit
as a technical elective in their major, and thus students are
not paid for serving as LAs while taking that course. While
taking that pedagogy course, the students are required to
concurrently apply what they are learning in that course by
serving as LAs in an actual engineering course. Therefore,
in a model where the goal is to both use such an LA program
to support student learning in the classroom and also to train
as many students in the soft skills developed through serv-
ing as an LA, such an LA program can in principle be oper-
ated completely by using a course credit model with no need
for directly funding students. In the end, the exact details of
such programs can and will vary widely based on the par-
ticular dynamics of the departments and institutions where
they are implemented, but the experience of the authors has
shown that regardless of the details of the program, such LA
programs are incredibly valuable and popular with both the
students who get trained and serve as learning assistants and
the students whom they serve.
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