120th ASEE Annual Conference & Exposition
FRANKLY, WE DO GIVE A D*MN
ATL AN TA June 23-26,2013

Paper ID #5848

Graduate Teaching Assistants Views of Their Own Teaching Practice Com-
petence

Mrs. Rachel Louis Kajfez, Virginia Tech

Rachel Louis Kajfez is a Ph.D. candidate in the Department of Engineering Education at Virginia Tech.
She earned her Bachelor’s and Master’s degrees in Civil Engineering from The Ohio State University
where she specialized in construction. Currently, Rachel is a Dean’s Teaching Fellow, is a Departmental

Ambassador, and is actively involved in ASEE. Her current research interests include graduate student
motivation and identity development.

Dr. Holly M Matusovich, Virginia Tech

(©American Society for Engineering Education, 2013

1°89'c¢ abed



Graduate Teaching Assistants Views of Their Own
Teaching Practice Competence

Abstract

Graduate teaching assistants (GTAs) serve a variety of roles in engineering classrooms including
primary instructor, lab supervisor, grader, classroom assistant, and more. Although
responsibilities vary, the importance of GTAs to undergraduate students’ learning experiences is
often quite high as these roles put GTAs in direct and extended contact with students. Therefore,
it is important that GTAs be appropriately trained for their classroom roles. Developing and
improving such training in meaningful ways requires understanding GTA experiences, in their
own words and from their own perspectives. To date, little is known about GTA experiences in
engineering from the viewpoint of the GTAs. Even less is known specifically about GTA views
on their own ability beliefs, and literature shows that such competence beliefs are particularly
important for positive teaching experiences. Therefore, this study intentionally examines the
competence beliefs of GTAs involved in first-year engineering programs (FYEPs) with regard to
their knowledge and application of teaching practices or pedagogy. For this research, five
interviews were conducted and analyzed with GTAs representing five different institutions.
Based on the analysis, GTAs report little training specifically on teaching practices from their
FYEPs, but they do indicate that training is provided through other venues at the university
which helps them improve their teaching.

Introduction

Graduate teaching assistants (GTAs) are a vital component to engineering courses including
many first-year engineering programs (FYEPs). FYEPs tend to be large in size, having multiple
sections of the same class requiring the use of GTAs whose roles vary across institutions from
instructional staff to lab supervisors to graders.'™ Despite the widespread use of GTAs in
engineering, especially in FYEPs, little is known about GTA’s experiences from the perspective
of the GTA. While there are studies that describe and evaluate preparation courses for GTAs,
evaluations tend to be short-term (e.g., right after the course) and do not examine the longer-term
impacts such as GTAs confidence and ability beliefs with regard to actually using such training.
This study begins closing this gap by examining GTAs views on their own teaching practice or
pedagogy competence.

Scope of This Work

This work is part of a larger study aimed at understanding the motivation and identity
development of GTAs involved in FYEPs. The larger research study is a multi-phased mixed
methods research project that has employed reoccurring journal entry surveys over an academic
term, semi-structured interviews, and a nationwide survey. This portion of the project focuses on
a subset of the interviews from the larger work and concentrates on the topic of teaching practice
or pedagogy competence. Competence beliefs are foundational to both motivation and

identity” ® and therefore are the most appropriate place to begin analysis for the larger project.
Figure 1 below depicts the larger study in general terms.
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Figure 1: Overall Study Design

The interviews analyzed for this paper come from the qualitative interview phase of the larger
study that was developed out of the journal entry surveys and used to develop the nationwide
survey. Future manuscripts will detail the methods and findings in the other phases of this work
and will examine additional components of the GTA experience.

Situation in Current Literature

While there is considerable literature on programs created for GTA development, many of the
studies are descriptive and often lack either a research component altogether or an evaluation of
the long-term impact of the interventions.”” As Jamieson and Lohmann'® have stressed, practice
must inform research and research inform practice. Both components are essential to ensure the
future establishment of research based training programs geared towards enhancing the specific
pedagogical needs of GTAs. This study draws on literature relevant to GTA development from
both within and outside of engineering education and particularly focuses on competence beliefs
in a research study designed to inform practice.

Literature on GTA Development

A significant body of literature outside of engineering focuses on how GTAs develop into
teachers and more specifically how they learn to teach.'" '? Particularly relevant to our research,
Nyquist and Sprague“ suggest that there are three developmental stages that GTA progress
through as they learn to teach: 1) senior learner, 2) colleague-in-training, and 3) junior colleague.
Importantly, these stages are situated in a perspective of teaching as a social system such that
they address the changing feelings GTAs may have about their students and superiors as they
develop. These findings lay the foundation for our work by highlighting the importance of
considering how GTAs experience teaching in order to consider the ways to better prepare them
for their teaching roles.

Within engineering education, there is also an emerging body of literature on GTA development.
This literature tends to focus on describing GTA development programs,” " '* identifying GTA
roles and responsibilities in the classroom,z'4 and describing GTA evaluations or assessments
based on faculty and student perceptions.'* > Within this body of literature, few studies consider
the GTAs’ perspective though notable exceptions exist including GTA perspective work by
Crede and Borrego,16 Goodlad,17 and Winters and Matusovich.'®

By intersecting research from within and outside of our field, our research fills a gap in the
current literature as a whole. We use GTAs’ perspectives as the main source of data to better
understand the GTA development process specifically with regard to how GTAs build teaching
practice competence on a personal level.
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Defining Competence

Competence, as it is discussed in this paper, is a basic need that is a component of Self-
Determination Theory (SDT). SDT is a motivation theory that suggests that people act in ways
that lead to satisfaction based of basic psychological needs.” For the purposes of this study, we
are concerned with GTAs motivation to teach and their psychological needs as teachers. Within
SDT, three psychological needs have emerged as particularly salient including competence,19’ 20
relatedness,”” ** and autonomy.”>** Autonomy refers to ownership and control, competence
refers to knowledge, and relatedness refers to a sense of connection or belonging.” Ryan and
Deci’ state that the three components (competence, autonomy, and relatedness) “appear to be
essential for facilitating optimal functioning of the natural propensities for growth and
integration, as well as for constructive social development and personal well-being” of an
individual (p. 68). Each of these components is needed for intrinsic or self-driven motivation
which is highly desirable at the core of SDT. Since SDT focuses on understanding individual
motivation and development in specific contexts, which for this study will be FYEPs, it is an
appropriate framework for this work that examines GTAs’ personal perspectives on their
teaching practice competence beliefs. For this particular paper, we will only focus on the need of
competence because we believe it serves as the foundation for research on the other
psychological needs.

It is often said that if you can teach something, you have truly mastered it. This notion of
mastery at a fundamental level relates to the SDT component of competence. SDT suggests that
people act in ways that satisfy competence needs, and therefore, it is important to understand
what competence means in teaching. Various studies have looked at different factors comprising
teacher competence with intentions of defining competence. For example, in one study teacher
competence included content knowledge, pedagogical knowledge, classroom management
knowledge, etc.” In another study, competence referred to an understanding of the subject
knowledge, children learning, curriculum, and the educational system.26 These studies all
suggest that competence is multi-faceted, and we anticipate the same would be true for GTAs in
engineering.

Competence has also been studied in literature on teachers and teaching practices with regard to
evaluating programs aimed at enhancing teacher competence27 and assessing various aspects of
teacher competence.”® Importantly, past research has shown that through interventions
curriculum knowledge can be improved through the implementation of better designed lesson
plans®’ suggesting that competence can be developed. However, research has also shown that
assessments of competence should be context specific to ensure they are accurate.”® These
works are relevant to GTAs in engineering because they support the idea that with increased
training GTAs can be successful teachers and that their unique teaching context requires a very
specific level or definition of competence.

We have bounded our study to be consistent with current literature by limiting our scope and
being context specific. For this analysis, we have chosen to focus on the competence of teaching
practices or pedagogy as they relate to teaching within a FYEP. While the literature discussed
above points to other areas of GTA competence, we have chosen this piece of competence as a
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starting point for this work scoping our study under the methodological recommendations of
Miles and Huberman® to ensure a focused and thorough examination of this interest area.

Literature Summary and Research Questions

The current body of literature on GTAs includes discussions of the process (stages) of GTA
development into teachers or as in engineering education literature, discussions of GTA training
programs. Little work exists that studies the GTAs perspective on their experiences in these
programs, in their training, and in their teaching. This paper will fill a gap in the literature by
exploring the need of competence as it relates to teaching practice or pedagogy knowledge to
better understand how GTAs in FYEPs are trained.

Specifically this study will answer the following research questions:

e What training is currently being offered to GTAs to improve their teaching practice
competence?

e How to GTAs view their competence including their teaching practice knowledge?

e How, if at all, are GTAs applying what they have learned about teaching practices while
teaching?

Methods

To begin to understand GTAs’ views of their teaching practice competence, interviews were
conducted with GTAs at a variety of institutions each having common FYEPs. Having a
common FYEP means that, all engineering students take the same introductory engineering
course(s). Common FYEPs were chosen because they are not discipline specific which provides
continuity across institutions and because they tend to focus on common topics such as
teamwork, communication, graphing, problem solving, etc.

For this analysis, we draw on five semi-structured interviews, each from a different institution, to
provide a broad picture of GTAs’ views on teaching competence. While this is a small sample,
we believe that the interviews chosen are a strong representation of the experiences of GTAs and
therefore our qualitative analysis yields rich, meaningful and impactful results. Before the
interviews, the participants were asked to complete a pre-interview survey that asked for basic
demographic information such as years of experience, gender, responsibilities, etc. During the
interviews, the participants were asked a variety of questions relating to their motivation and
identity. Specifically with regard to their competence they were asked about what, if any,
training they received, how they learned information necessary for their role, and how
comfortable they felt with their level of knowledge related to being a GTA. Interviews were
approximately one hour long and were completed over the phone during the Summer 2012
academic term by one researcher. The interviews were audio-recorded and transcribed verbatim
for analysis. All research was conducted in accordance with approved human subjects research
protocols.
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Participants

The five participants selected for this study were all GTAs teaching within a common FYEP who
volunteered to participate in an interview. The five participants were selected for this analysis
from the larger pool of interviews (12 interviews in total still representing five FYEPs) for the
larger research project to represent variety in level, masters and PhD students, universities, and
engineering disciplines. The basic demographic information for the five participants is shown in
Table 1 to provide context. We are using pseudonyms for both the participants and universities
to ensure the participants’ identities remain confidential and anonymous.

Table 1: Participant Demographics

Participant | University | Male/Female | Degree Major
Ingrid University 1 Female PhD Engineering Education
Gordon University 2 Male Masters Civil
Corey University 3 Male Masters Civil
Roberto University 4 Male PhD Civil
Maurice University 5 Male Masters Industrial

All five of the universities represented in this study are classified as research institutions. Also
in terms of the first-year programs represented, all five of the institutions operate with a two-
course sequence FYEP structure where students take one course in the Fall term and another
course within the same program during the Spring term. Finally, all five of these programs
employ GTAs as both lab/workshop leaders and graders, and all but University 3 employ them to
assist with curriculum development.

Analysis

A case study approach was used to analyze the results where the case is defined as GTAs
teaching within a FYEP.” To begin the analysis, an a priori coding method was used where the
interviews were compared to the three basic needs identified in SDT (competence, relatedness,
and autonomy). Following the a priori coding, general open coding was used to better
understand GTAs experiences through an inductive perspective. For this round of coding, the
framework was removed from the analysis to allow the results to naturally emerge. Once the
open coding was complete, the framework with the a priori codes was reapplied where the open
codes were mapped back to the a priori codes for classification. Both the a priori round of
coding and the open coding were conducted with another researcher to ensure inter-rater
reliability amongst the codes and to improve code definitions. Once the open coding was
complete along with the mapping to a priori codes, the construct of teaching practice competence
was revisited to begin to answer the research questions for this study. Future papers will explore
the open codes that were developed out of this work as this paper only focuses on the items
related to teaching practice competence.
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Results and Discussion

Based on the analysis described above, we directly answered our research questions. Key
findings were observed directly related to the training GTAs receive in FYEPs, their pedagogy
competence beliefs, and how they apply teaching practice knowledge in the classroom.

Current Training

For our sample, we found that teaching practice competence was related to both formal and
informal training. What we mean is that it was through conversations on training that
participants most often discussed pedagogical topics and views on teaching practices.
Subsequently, the open code of “training” was found to provide the most insight regarding
teaching practice competence. During the open coding process, “training” was defined as any
instance where a GTA discussed learning something necessary for their role in either a formal or
informal setting where another person lead or guided the learning. This did not include learning
material on their own such as voluntarily sitting in on another GTA’s lab or practicing the class
material they had to teach on their own time. The “training” code did include both content
training and pedagogy training and encompassed both formal and informal training. Table 2
depicts the sub-codes developed out of the “training.” It also includes an indication of which
participants cited the various types of formal training as a component of their FYEP.

Table 2: Sub-Codes Related to Training

Type of Training Gordon | Ingrid | Corey | Roberto | Maurice
Onetime Beginning of Year

Training Provided By Group X X X X

Outside of the FYEP

Onetime Beginning of Year X X X
Training Provided By the FYEP*

Informal Training through X X X
Faculty Input

Workshops Throughout X X
Year/Monthly Discussions

Weekly Content

Training/Overview* X X X X X
Required to Attend Lecture* X X X

Run the Training* X

Note: The stared items were included in the coding of training, but were directly related to content
knowledge opposed to pedagogy competence. They have been included in this table to demonstrate the
various training GTAs receive in general in FYEPs, but are outside of the scope of this manuscript.

The sub-codes above that directly relate to formal teaching practice training and therefore
teaching practice competence, opposed to content training, are “onetime beginning of the year
training provided by group outside of the FYEP” and “workshops throughout year/monthly
discussions.” In the five interviews, these were the only two formal instances of teaching
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practice training that could be found to influence teaching practice competence beliefs. In both
of these forms of training, the topics discussed by the GTAs related to teaching practices or
pedagogy, not just content. For the “onetime training provided by a group outside of the FYEP,”
the training was usually administered by a teaching and learning center. For the “workshops
throughout year/monthly discussions,” the training was usually administered by someone in the
FYEP. This could have been an experienced GTA or a faculty member. Often the topics
discussed in either of these trainings related to managing groups of students, facilitating
questions, teaching ethics, and encouraging participation.

Regarding the formal pedagogy training documented in Table 2, Roberto commented that:
“You are supposed to go to these like seminars at the beginning. Uh, when you are in
your first year, like the first week, but I don’t think they like track your attendance or
anything like that...Not everyone goes. Like I went to a couple of them, and they were,
basically kind of boring, so we left.”

For Roberto, initial training is required, but it did not have a great impact. The required initial

training parallels the findings in the follow up to the Boyer Report where it was found that 70%

of research universities provide mandatory initial training for their GTAs.”® If other GTAs hold

the same reaction to this training as Roberto, it is logical that GTAs do not seek out additional
training after their initial teaching and learning center training due to poor experiences. Perhaps
programs such as the one discussed by Crede, Borrego, & McNair'® where GTAs are selected for

a teaching community of practice are needed to encourage additional training beyond the

required initial programs. This may be a way to increase the teaching practice competence of

GTAs in engineering.

Aside from formal training, GTAs also mentioned learning teaching practice competence from
their instructors or faculty mentors. Often these were informal encounters where faculty would
provide insight into a GTAs way of teaching by stopping in their classroom or allowing the GTA
to discuss teaching concerns with them after class. These open discussions were salient in terms
of learning teaching practice competence to those who discussed them even though they were not
formal training sessions. Maurice said:
“There were definitely many....which all of the TAs had a pretty good relationship with
the instructors so there were definitely informal training sessions in the afternoons. If you
had a bad day you could just go in and talk and be like, 'T don't know what to do' and they
would help talk you through it and figure something out.”
These informal training sessions were very valuable to GTAs and were often cited when
pedagogy was discussed in the interviews. Corey also said:
“The professors are around sometimes and we do...well, the professors are around and
they do walk in occasionally and I do appreciate it. They don't do it really frequently but
if they walk in sometimes they will...they just know what we're doing stuff so they'll be
able to see what we're doing and they can offer input if they would change something or
just advice. But there's no formal training other than that.”
Corey found faculty feedback useful and would have liked to have more of it. Seeing faculty as
teaching mentors who provide teaching insight aligns with the GTA developmental literature
where at the end of the developmental process GTAs are junior colleagues.'' In this stage there
is a relationship between faculty and GTAs where advice is not just needed, but appreciated and
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welcomed. As engineering education continues to progress forward perhaps building in these
GTA-faculty interactions will help strengthen the teaching abilities of our GTAs.

Views of Pedagogy Competence

With regard to GTAs views of their pedagogy competence, GTAs do feel confident in their
abilities and there is an interest in enhancing teaching practice competence. Unfortunately, the
mechanisms currently in place for GTAs in FYEPs do not seem to be working to directly support
enhanced pedagogical knowledge. In the interviews, participants were directly asked to rate
their view of their own general competence (including both content and pedagogical knowledge)
on a scale of 1 to 10 where 10 indicated there were an expert in their position regarding needed
knowledge. All five of the participants rated themselves between a 6 and 8.5 indicating that
overall they feel competent in their role but that there is room for improvement. One of the main
areas cited as needing improvement included facilitation in the classroom and facilitation of their
role in general. We believe that additional pedagogical training on classroom facilitation in
terms of answering student questions and addressing students concerns and overall professional
time management could help address this concern relating to pedagogy competence.

Related to interest in pedagogical competence, Ingrid said:

“There came a point where I was interested [in learning pedagogy] and then I was like,

I'm going to get through this and then I hit a point where I was like, I'm just going to do

the bare minimum I need to do to make sure these students learn and I do my job.”
Through this quote, we see that some GTAs have an interest in learning pedagogy, but that
sometimes their positions do not allow for this additional training because of the other demands
that are placed on them. Given that GTAs serve a variety of roles, it makes sense that there
would be conflict. Situations like this directly conflict with the notion of training GTAs to be
teachers opposed to just being workers presented in past studies.”! Ingrid also commented that
her position was more of a “course manager” than a teacher. This exemplifies the balance that
GTAs must achieve between learning content, learning teaching practices, learning to function
within a FYEP in their designated role, and operating effectively in the classroom. The notion of
learning to navigate and balance roles and responsibilities has been discussed in previous GTA
literature with regard to being a researcher and teacher,’* ** but here we see that even within a
single role conflict can arise.

Applications of Teaching Practice Knowledge

Finally with regard to the application of teaching practice competence, GTAs, while they have

had little formal training, they do feel confident in their ability to adjust their teaching methods.

For example Gordon, a seasoned GTA, said:
“Um, I feel very comfortable towards the end [...] once you get, doing this um, for many
years, you can get used to it, you get your own techniques, so sometimes it is a little hard
to try and implement newer techniques, when you already have your own process, but
you know, you have to be open-minded to listen to other people’s ideas and, I, you will
always find somebody who will tell you, that they do things in a different way, and they
may or may not be more efficient. You might work better until you try it. So you’ve got
to have that mindset.”
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This quote demonstrates that change while teaching is difficult because we often get stuck in our
ways, but Gordon reminds us that change is needed to enhance education. We often see this in
engineering where seasoned faculty may teach as they have always been taught, but reports such
as the one by Jamieson and Lohmann'® call for a research to practice cycle where teaching
practices are directly informed by research and research by teaching. Using this cyclical
approach can help break the monotony of teaching, ensuring education is continuously improved
opposed to old habits being simply repeated.

In the experiences of our participants, the current teaching practice or pedagogical training of
GTAs involved in FYEPs is minimal, but GTAs do have an interest in the topic and receive
training from other venues to enhance pedagogy. Also informal mechanisms such as discussions
with faculty have an influence on GTAs’ teaching practice competence indicating that improving
teaching is a general concern in this community.

Limitations

A limitation of this work is that it only included one individual’s perspective from each
institution. While appropriate for a qualitative study, having a small sample requires the results
to be reviewed critically, understanding that the results of one person may not be indicative of
everyone’s experience at a particular institution.

Also, the final round of open sub-coding was conducted by only one member of the research
team. This individual is well versed in GTA literature and research, but brings an inherent bias
to the study because of direct involvement in a FYEP. The researcher addressed her biases
through researcher triangulation by discussing findings with individuals both in and out of the
first-year engineering community to ensure validity in the findings.

Conclusions

Currently, GTAs in FYEPs discuss teaching practice competence when they are asked think
about training. They often receive training from teaching and learning centers regarding
pedagogy and are usually excited and interested in implementing it in their classrooms.
Unfortunately, due to the demands that are often placed on GTAs, implementation does not
always occur. It is only when a faculty member offers advice that real pedagogical
enhancements are implemented. Because of this, we suggest that faculty members and teaching
mentors play are more active role in helping GTAs improve their teaching practice competence
as they can help with the actual implementation of teaching pedagogy in the demanding role
GTAs play. Perhaps additional learning communities and mentoring programs are needed to
influence and enhance GTA teaching practice competence.

As the field of engineering education continues to develop, the GTAs, who are, in many cases,
future educators and the first face students encounter in their engineering journeys, need to
develop competence in the “what” (content) and the “how” (pedagogy) of teaching to ensure
future engineers are getting the best education possible. The training they receive to date is
making an impact, but more could be done to enhance GTA teaching and the educational
experiences of their students.
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Future Work

Future work for this study will include examining the other components of GTA competence in
relation to teaching such as content knowledge and institutional knowledge. It will also include
an investigation into the other needs of SDT, autonomy and relatedness, to understand a more
holistic picture of GTAs experience. Finally in the future, this research will include a nationwide
survey to understand the experiences of GTAs on a more generalized level accounting for both
their motivation and identity.

The ultimate goal of this line of research is to understand GTA experiences in engineering from
the GTAs’ perspective to design programs aimed at fostering the motivation and identity
development of GTAs. Our view is that with increased motivation and identity development, we
will be preparing better GTAs and future faculty eventually leading to the improvement in the
quality of teaching at the undergraduate level.
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