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The Role of Teaching Assistants: A Literature Review on Impacts and 
Training in First-Year Engineering and Beyond 

 
Introduction 
 
This full theory paper presents a systematic literature review of the impact of teaching assistants 
in First-Year Engineering (FYE) and STEM classes more broadly and examines the training 
practices employed for teaching assistants (TAs). TAs play a crucial role in the engineering 
classroom, guiding students through the challenges and rigors of coursework and serving as role 
models for current students. However, TAs are often understudied, as frequently the focus is on 
students in the classroom as learners. As TAs are often students themselves, they are also 
affected by the TA experience. Just as individuals, TAs both form and are formed by the learning 
environment. 
 
The impact of TA experience is likely shaped by TAs' prior teaching and learning experiences. 
However, TAs typically receive no formal training in teaching and learning prior to becoming 
TAs. As with any other position, to be maximally effective in their TA role, they should have 
some form of “new hire” training or apprenticeship that helps them learn best practices in the 
classroom. However, the form this training takes can vary widely, just as it does in any position. 
Additionally, not all training is equally effective; therefore, understanding which types of 
training are most prevalent and have been shown to work is necessary to train TAs most 
effectively.  
 
Undergraduate TAs are unique in that they provide a near-peer support system for undergraduate 
students. This temporal connection between TAs and students is one reason they serve as role 
models for the enrolled students. The impact of this can contribute to multiple facets of a 
student’s education, but one of particular note is belongingness [1]. Undergraduate TAs can help 
students feel welcome and comfortable in a new space, such as the classroom. The fact that most 
FYE students are new to a collegiate environment and find themselves in unfamiliar spaces is 
likely a significant reason they are so prominent in FYE and introductory STEM classrooms [2], 
[3], [4]. Because of this prevalence, it is imperative that a complete understanding of their impact 
in the classroom, the classroom's impact on them, and how to train them be established.   
     
This paper aims to look at what the literature has found previously about these topics by 
answering the following questions:  

(1) What methods for developing and training teaching assistants in engineering and 
STEM classrooms are documented in the literature, and what evidence exists 
regarding their impacts on teaching and learning?  

(2) What impacts of undergraduate teaching assistants in engineering and STEM 
classrooms are reported in the literature, both on student learning outcomes and on 
the teaching assistants’ own development? 

 
 
 
 
 



Methods 
 
Literature Review 
 
The methods used in this study were based on the systematic literature review process outlined 
by Borrego et al. [5], where the research team took the following steps:  

(1) identifying scope and research questions,  
(2) defining inclusion/exclusion criteria,  
(3) finding and cataloging sources, and  
(4) critique and appraisal (analysis).  

 
For the first research question (RQ1), the research team chose studies that were clearly related to 
the training and development of teaching assistants, accessible to the research team, and could 
include either undergraduate or graduate TAs (given the scarcity of research on the topic). For 
the second research question (RQ2), given its focus on undergraduates, the papers in the dataset 
needed to address undergraduate TAs, be accessible to the research team, and be related to a 
STEM-based program. Studies were excluded if they were not related to TAs in a STEM context 
or were not directly related to TA training. For the impact question, the research team was more 
interested in the impact of undergraduate TAs, so studies focusing only on graduate TAs were 
excluded.  
 
The research team used three main databases to find papers for this literature review: EBSCO, 
Engineering Village, and Google Scholar. While Google Scholar has a less clearly articulated 
search algorithm than some other academic databases, the team found it useful for this study, 
given the size of the paperset in the database. The search strings used a combination of different 
words in titles and abstracts relating to “engineering”, a word about the position title “teaching 
assistant” (or similar such as “TA”, “learning assistant”, “teacher’s aide”, or “peer assistant”) and 
a specific word related to the research question such as “training” or “impact”. A full list of 
search strings is available in Appendix 1. Once the searches were run and the criteria applied, a 
total of 43 papers were included in the dataset: 20 on the impact of TA roles and 21 on TA 
training and development. The full list of papers is in Appendix 2.  

   
Thematic Analysis 
 
After the papers were selected, the research team used thematic analysis to identify themes 
related to each research question across the respective paper sets. The method used was based on 
the six phases outlined by Braun and Clarke [6]:  

(1) familiarization,  
(2) coding,  
(3) searching for themes,  
(4) reviewing themes,  
(5) defining/naming themes, and  
(6) reporting.  
 

The analysis results include broader themes related to each research question, followed by the 
specific themes and quotes from the dataset. After identifying the initial themes, the research 



team met to agree that the resulting themes were appropriate and neither too specific nor too 
broad to warrant combining or splitting.  
 
Results  
 
The results section is broken down into two parts by research question. The first examines TA 
training and development, while the second explores the impact of TA experiences.  
 
RQ1 - Training and Development of TAs 
 
When evaluating TA training, how to organize and deliver the training are important questions to 
consider before commencing. Across the literature, the research team saw five themes that 
emerged from the data in terms of how training is delivered:  

(1) scenario-based training is common,  
(2) equity and inclusivity training is usually included,  
(3) training includes topics beyond the classroom, such as mental and physical health,  
(4) pedagogical training for the TAs, and  
(5) student-centered instruction training was included. 
 

Table 1 below provides the name and description of each theme, along with a representative 
quote.  
 
When used correctly, these training techniques should have a positive impact on TAs and the 
classroom. The next set of themes emerged from the literature on the effects of TA training on 
TAs and their classroom experience. Table 2 outlines the three themes from this analysis. 
Through training, TAs 

(1) develop confidence for their teaching duties,  
(2) increase self-efficacy and preparedness for the different situations, and  
(3) increase levels of competence for teaching others in general.  

 
While some of these results seem self-evident, the literature supports the claim that using 
training materials for TAs, rather than just having them start without them, produces significant 
benefits for the TAs and, in turn, the class. The implications of this extend beyond TAs 
themselves to populations such as new faculty members, who are often not given formal training 
in pedagogical methods before teaching their first university-level courses [13].  
 
 
 
 
 
 
 
 
 
 
 

https://www.zotero.org/google-docs/?broken=kLgbrh


Table 1. Themes of common components and organization of training programs.  
 

Name Description Quote 

Scenario-Based 
Training 

Repeated use of role play or 
potential case-based exercises 
to simulate real-world 
experiences that TAs could 
face in their role. 

“By playing out scenarios before going to 
teach, the PTAs have an idea and an 
experience that will inform their teaching 
that day." [7, p. 7] 

Equity & 
Inclusivity 
Training 

Training to ensure TAs have 
a grasp on how to address 
and maintain inclusivity in 
practice, while understanding 
bias and remaining socially 
aware. 

“In the session, participants were asked to 
reflect on their social positionality, draw 
connections to larger systemic issues, and 
identify strategies for applying an inclusive 
lens to the classroom space.” [8, p. 4] 

Holistic Support Training that goes beyond 
basic needs, supports mental 
and physical health, 
emphasizes overall 
well-being, and fosters a 
supportive community. 

“...pays special attention to several aspects 
related to graduate teaching assistant 
physical and mental health, which is a base 
for career network development, e.g., 
community building and social activities." 
[9, p. 1205] 

Pedagogical 
Development 

Emphasizing building basic 
teaching skills within TAs, ie, 
“how to be a teacher 101.” 

“Therefore, the course contains careful 
scaffolding with exercises tied closely to 
teaching practice, in order to create a clear 
connection between pedagogical and 
didactical concepts, such as active 
learning, to the real-life practice of 
teaching assistants." [10, p. 6] 

Student-Centered 
Training 
Programs 
 

Training focused on keeping 
the student and student 
benefits in mind, encouraging 
a facilitative approach rather 
than a direct one. 

"It is critical for TAs to understand that 
there are many different approaches to 
solving any given open-ended problem, 
and these may be wholly dissimilar in 
design to the TAs’ own ideas for a good 
solution. Without that understanding, TAs 
naturally tend to push, either directly or 
indirectly, their own conception of the 
right answer and not support the solutions 
being produced by the students.” [11, p. 3] 

 



Table 2. Themes of the positive impacts of training on TAs.  
 

Name Description Quote 

Developing 
Confidence & 
Readiness 

Training programs increased TA 
confidence and readiness for TA 
responsibilities. 

“The teaching assistants specifically 
highlight the case-based activities, 
where they discuss real-life cases, as 
something that helped them gain an 
understanding of teaching and 
learning. They also describe that the 
course helped them feel more 
confident in their teaching abilities and 
gave them the necessary tools to 
handle any difficulties they 
encountered.” [10, p. 9] 

Increased 
Self-Efficacy 

Training programs aimed at 
increasing TAs' self-efficacy in 
their roles were successful. 

“...the GTAs were asked to rate how 
well they were prepared to teach their 
own course...an overwhelming 
majority of GTAs responded that the 
program had a favorable or neutral 
impact on their day-one 
preparedness.” [9, p. 1208] 

Increased TA 
Competence 

Training improved many TAs’ 
pedagogical skills, grading, 
feedback, etc, giving TAs the 
training to thrive in their role, 
creating more competent TAs. 

“Thus, from all these results, it can be 
concluded that the new TA training 
model helps to achieve high levels of 
competence among TAs to help 
students, which is the primary purpose 
of training." [12, p. 15] 

 
RQ2 - Impact of TA experiences 
 
The impacts that TAs have within academia are extensive, and the themes that emerged from the 
literature supported that. In terms of the impacts of TAs on students enrolled in the course (i.e., 
not themselves), four themes emerged from the dataset:  

(1) positive impact on students' sense of identity,  
(2) creating a sense of belonging in the classroom,  
(3) providing additional mentorship to students, and  
(4) fostering a more collaborative learning environment.  
 

 
 
 
 
 



Table 3 lists the name and description of each theme, along with a representative quote.  
 
Table 3. Themes for how TA experiences impact students in the classroom.  
 

Name Description Quote 

Identity Teaching assistants 
facilitate a stronger 
sense of self, particularly 
in their major, for 
students. 

"... physics students in LA classes at Texas State 
University were shown to have a stronger student 
identity than did their peers in classes taught 
without LAs." [13, p. 5] 

Belonging Teaching assistants 
foster a sense of 
belonging, especially 
among diverse 
demographics. 

"... they also accommodate a variety of learning 
styles and interests, which can be helpful in 
attracting and maintaining females and 
underrepresented ethnic minorities in science, 
technology, engineering, and math, … " [14, p. 3]​
 

Mentorship Teaching assistants can 
mentor students in 
different aspects of 
professional and 
academic development. 

"Additionally, as students who have already 
achieved success within a course, they serve as a 
model for success that students may look to for 
support." [13, p. 3] 

Collaboration Teaching assistants help 
form relationships 
among students and 
create a more 
collaborative learning 
environment. 

"I [teaching assistant] helped with the interactive 
part of the class, helping students while working in 
groups to solve problems that were given by the 
professor in class." [15, p. 4] 

 
This interaction is not merely beneficial for the students enrolled in the course; the TA 
experience has positive impacts on the TAs themselves. The literature analysis also identified 
themes on how these experiences impact TAs during and after their time in the classroom. Five 
themes emerged from the dataset:  

(1) opportunities to learn to be a mentee in a professional setting,  
(2) opportunities to mentor the students in the class,  
(3) professional development in both technical and broader skills,  
(4) define their academic identity as engineers or STEM professionals, and  
(5) motivation to continue in their current major choice.  
 

 
 
 
 



 
Table 4 provides the name and description of each theme, along with a representative quote.  
 
Table 4. Themes for how TA experiences impact the TAs themselves 
  

Name Description Quote 

Mentee Teaching assistants have the 
opportunity to be mentees 
to the professors they work 
with. 

"I have made friends through the program that 
are in the major and can relate to the courses I 
am taking, and have a [University] professor 
know me personally." [14, p. 9] 

Mentor Teaching assistants gain 
opportunities to develop as 
leaders for undergraduate 
students, providing them 
with guidance. 

"UTAs did mention during conversations held in 
seminars that many students often came to them 
for course or professor selection 
recommendations, as well as career advice." [16, 
p. 39] 

Professional 
development 

Teaching assistants gain 
technical and soft skills that 
help them professionally. 

"Reported student benefits include 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." [17, p. 30] 

Identity A teaching assistant’s role 
helps confirm or define 
their academic identity. 

" … feedback shows that the experience of 
serving as a UGTA reaffirmed some students' 
choice major, helped to build the UGTAs' 
identity as engineers, and helped shape the 
UGTA's academic and career goals." ​
[14, pp. 9–10] 

Motivation Teaching assistants are 
personally fulfilled by their 
job. 

"... 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." [17, p. 35] 

 
Discussion  
 
The results from this literature study have implications for classroom teaching and learning and 
deep connections to the broader educational literature.  
  
Methods and Benefits of TA Training 
 
While there is nothing novel about the discovery that training better prepares people for the jobs 
they will perform, the literature identified unique components of TA training that were both 



common and useful in preparing TAs for their roles. One of particular interest is the use of 
role-playing or scenario-based training methods to simulate a classroom environment. The 
education literature has repeatedly shown that learning is best accomplished when embedded in a 
realistic context [18], [19]. This benefit is best understood through the lens of situated cognition, 
which holds that all learning is inseparable from the context in which it occurs and is not merely 
an abstract concept [20], [21]. The emergence of this theme in the literature suggests that training 
TAs is no different: a realistic context (or as realistic as you can make it through role-playing) 
can be instrumental in preparing TAs.  
 
The emergence of student-centeredness in TA training is no surprise, as the education literature 
has long recognized that a student-centric approach is most effective at creating learning 
environments that foster learning [22], [23]. Additionally, because the TAs are often near-peers 
of the students they serve, they are among the most well-equipped members of the instructional 
team to create a student-focused environment, as they have most recently been in the seats 
dealing with similar challenges. This results in TAs serving as role models for the enrolled 
students. 
 
One area of the literature that could continue to expand is the development of validated training 
protocols and materials that can be widely shared across universities. While each university is 
unique and requires specific training, other aspects of the training needs, such as pedagogical 
methods and inclusive practice, are shared needs across multiple institutions.  
 
Impacts of TAs inside and outside the classroom 
 
A significant result of this study is that students are deeply impacted by having TAs, specifically 
undergraduate TAs, in the classroom. This impact ranged from the mentorship received to the 
collaborative environment and sense of belonging. The literature suggests that aspects such as 
mentorship and belonging are particularly needed in first-year classes and for certain 
underrepresented groups, such as first-generation college students [24], [25], [26]. For this 
reason, the results suggest that undergraduate TAs could be particularly effective in first-year 
spaces and classrooms.  
 
Additionally, while the study cannot establish a causal relationship, it is worth noting that across 
common TA training programs, there are undeniable similarities between the training content and 
the benefits students realize in the classroom. Aspects of the training, such as mental health and 
equity and inclusivity training, could very well be linked to benefits realized, such as themes of 
belongingness and identity, which have previously been linked in the literature [1], [27], [28]. 
Further research would be needed to identify causal links between elements of training and the 
exact benefits realized from that training.  
 
Limitations and Future Work 
 
The current study has several limitations, but it also leads the research team to a handful of 
questions to pursue in future research. First, the literature review included exclusion criteria that 
would limit certain studies from entering the review, such as studies published in languages other 
than English, journals not captured in our databases, or those that didn’t use one of the key terms 



included in our search strings. Additionally, while the research team did their due diligence to 
identify all the titles for which undergraduate and graduate TAs are referred, some titles may 
have been overlooked and would not have appeared in our keywords.  
 
That said, the results lead the research team to explore multiple areas in future work. One of the 
most significant gaps in current results is identifying which training methods and practices lead 
to which benefits for both students and TAs. Furthermore, an analysis of the type of training 
modalities (pre-semester workshop, pre-semester, semester-long course in parallel with TA 
responsibilities, in-person vs. virtual training) is warranted. Additionally, how are these benefits 
context-dependent? Would the benefits realized be substantially different at a midsize private 
university from a large public land-grant university? Additional quantitative research could be 
conducted to determine the impact of being a TA on TAs themselves, including analyses of 
satisfaction with undergraduate studies, the frequency of subsequent leadership roles, recognition 
and appreciation of student-centered pedagogies in subsequent courses, ease of creating and 
facilitating relationships with faculty members, etc.  
 
The research team is taking the results of this literature review to build survey and interview 
instruments for use in upcoming semesters. These instruments will be used to (1) understand the 
impact that undergraduate TAs have on the student experience at a midsize private university that 
is highly cohort focused, (2) what the impact of being a TA has on a student at the same 
university, and (3) how the research team can best create training experiences that allow our TAs 
to thrive at the institution. Taken together, these directions will allow the research team not only 
to build on the literature on TAs and their critical role in engineering education but also to 
continue developing a TA experience that enables both students and TAs to thrive.   
 
Conclusion 
 
TAs play a critical role in the undergraduate experience of both engineering and STEM students. 
They are a crucial part of the educational environment and the university ecosystem, and a key 
component that allows higher education to happen at scale. The literature suggests that the 
benefits of having TAs in the classroom range from mentorship to a sense of belonging. And 
these experiences not only impact enrolled students but also become key parts of the TAs’ 
experience, as they benefit from becoming mentees to their professor and from professional 
development for their future careers. However, training is needed to maximize these benefits, 
and universities should be mindful of how they train their TAs to both meet students' needs and 
help TAs flourish in their roles.  
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Appendices 
 
Appendix 1. Search Strings by Database 
 

Database  Search String 

Google Scholar 1)​  allintitle: undergraduate ("UGTA" OR "TA" OR "Teaching 
Assistant" OR "teacher's aide" OR "peer assistant" OR 
"learning assistant") ("impact" OR "effects") 

2)​  undergraduate, STEM ("UGTA" OR "TA" OR "Teaching 
Assistant" OR "teacher's aide" OR "peer assistant" OR 
"learning assistant") (“perspective” OR “effect” or “influence”) 

3)​  allintitle: undergraduate ("UGTA" OR "TA" OR "Teaching 
Assistant" OR "teacher's aide" OR "peer assistant" OR 
"learning assistant") ("significance" OR "impact") 

4)​ (effectiveness of undergraduate teaching assistants) 
5)​  allintitle:engineering undergraduate teaching assistants 
6)​  allintitle: engineering undergraduate learning assistants 
7)​   ("engineering" "undergraduate learning assistants") 
8)​  (engineering undergraduate learning assistants) 
9)​ allintitle: engineering ("TA" OR "Teaching Assistant" OR 

"teacher's aide" OR "peer assistant") ("training" OR 
"onboarding") 

10)​allintitle: engineering ("peer mentor" OR "teaching assistant" 
OR "teaching associate" OR "instructional assistant" OR 
"course assistant") ("orientation" OR "professional 
development" OR "preparation" OR "workshop") 

11)​allintitle: engineering ("learning assistant" OR "TA" OR 
"Teaching Assistant" OR "teacher's aide" OR "peer assistant") 
("training" OR "onboarding") 

EBSCO - Education 
Source 

1)​ engineering AND (TA or teaching assistant or teacher's aide) 
AND (training or onboarding or development) 

2)​ TI(engineering AND (TA or teaching assistant or teacher's aide) 
AND (training or onboarding or development)) 

3)​ TI(engineering) AND (learning assistant or TA or teaching 
assistant or teacher's aide) AND (training or onboarding or 
development) 

Engineering Village 1)​ engineering AND (TA or teaching assistant or teacher's aide) 
AND (training or onboarding or development) 

2)​ TI(engineering AND (TA or teaching assistant or teacher's aide) 
AND (training or onboarding or development)) 

3)​ TI(engineering) AND (learning assistant or TA or teaching 
assistant or teacher's aide) AND (training or onboarding or 
development) 
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