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ABSTRACT
We present a systematic literature review of the prior work on
Undergraduate Teaching Assistants (UTAs) in Computer Science
with two goals: (1) to create a taxonomy of practices that relate to
the design and implementation of UTA programs, (2) to identify the
benefits of using UTAs as claimed by the literature and characterize
the level of evidence for those claims. We analyze 336 excerpts from
40 papers related to these goals. We use content analysis on excerpts
describing practices to extract high-level themes that include re-
cruiting, UTA and program coordinator duties, training, evaluation
and organization of UTA programs.We perform amore fine-grained
analysis within each theme to identify specific questions about UTA
programs and the answers provided by the literature. Using a simi-
lar technique, we report on the claimed benefits of UTA programs
to students, UTAs, instructors and institutions. Our analysis follows
well-defined protocols involving multiple reviewers and we report
on the inter-rater reliability. The results provided in this paper lay
the groundwork for developing evidence-based best practices in
UTA programs and inform practice and policy related to the use
of UTAs at tertiary institutions. As such, it is relevant to educators
establishing a new UTA program, expanding an existing program,
or continuously improving an established program, as well as those
designing research studies of such programs.

CCS CONCEPTS
• General and reference → Surveys and overviews; • Social
and professional topics → Computing education programs.
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1 INTRODUCTION
Some institutions have used undergraduates teaching assistants
(UTAs) for decades. At these institutions, the benefits—to the stu-
dents enrolled in the courses, the UTAs themselves, and the insti-
tution may be well-established in the minds of decision makers.
There are other institutions, however, where there is no history
of using UTAs, and those seeking to establish a new program, or
expand an existing program may find that those controlling the
resources have reasonable doubts. Research to establish evidence-
based best practices for UTA programs, and study the benefits of
UTA programs can aid in the establishment of new programs and
inform both current practice and policy.

The earliest paper we found arguing for the benefits of using
UTAs for meeting the challenges of rising CS enrollment appeared
in 1988 [36]. Over the subsequent thirty years, dozens of papers
have appeared in Computer Science Education venues highlighting
promising practices in Undergraduate Teaching Assistant (UTA)
programs and highlighting the observed benefits of these programs.
We present an actionable overview of this literature examining:
(1) practices that can be replicated in new or existing programs
and (2) claimed benefits for UTA programs in CS, and the type
and strength of the evidence presented for the claimed benefits
(whether anecdotal, or something more rigorous).

We acknowledge recent efforts such as the Peer-Teaching Sum-
mit conducted at SIGCSE 2019 [1] that aim to gather data about
practices outside of what is reported in published work. These
efforts are complementary to our work, which is limited to publica-
tions about UTA programs. Using the systematic literature review
(SLR) approach of Kitchenham and Charters [22], we examined all
relevant full papers from the ACM Digital Library and the IEEE
Xplore Library. To the best of our knowledge, our paper is the first
systematic literature review about UTA programs in Computer
Science. The research questions addressed in this survey are:

• RQ1: What are the practices that have been described or
studied in the literature about the design of UTA programs?

• RQ2a: What are the claimed benefits of UTA programs to
the UTAs, students, course instructor, and institutions?

• RQ2b: What is the nature of the evidence in support of
these claimed benefits in the literature?
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2 RELATEDWORK
According to Kitchenham and Charters [23], a systematic literature
review (SLR) is one that:

• starts by “defining a review protocol" including the “research
question being addressed", and “the methods used"

• has a “defined search strategy that aims to detect as much of
the relevant literature as possible"

• “documents [this] search strategy so that readers can assess
its rigour and completeness"

• has “explicit inclusion and exclusion criteria to assess each
potential primary study"

• specifies “the information to be obtained from each primary
study"

• has “quality criteria" to evaluate each primary study

An example of an SLR is a tertiary study performed by Kitchen-
ham et al. in software engineering [22]. Kitchenham and Char-
ters also note that an SLR “is a prerequisite for quantitative meta-
analysis". While we do not present any quantitative meta-analyses
in this paper, even for the qualitative results we report, the purpose
of a systematic approach is the same, i.e. to minimize the risks of
bias that may result from a less formal approach.

The SLR reported in this paper is based on the original guidelines
of Kitchenham and Charters [23]. As far as possible, we conduct
our study within this framework and explain when there is a need
to deviate. The steps in the systematic review are described in the
sections that follow.

3 METHODOLOGY
At a high level, our methodology is to identify a set of primary
sources following a defined search strategy and inclusion/exclusion
criteria, extract relevant excerpts, and apply content analysis tech-
niques. Our search queries, shown in Table 1, resulted in 255 can-
didate papers; each of these papers was reviewed to apply our
inclusion/exclusion criteria (Section 3.2) to narrow our study to
40 papers1. The bibliography of this paper corresponds to this set
of 40 papers, excluding citations [1], [22], [23] and [24].

We then applied a protocol defined in Section 3.3, to extract data
from these papers that related to our research questions. We ex-
tracted 336 excerpts and contextual data. To minimize bias and sub-
jectivity we extracted these excerpts verbatim (with some glossing
to provide context), and deferred any translation or paraphrasing
until the final stages of our analysis. We then applied the technique
of content analysis [24] to build a hierarchy of practices and bene-
fits that encompass different aspects of UTA programs. Our results
are presented as Tables 5 through 13. These tables, together with
the discussion in Section 4 and the context information presented
in Table 2, constitute our answers to the research questions.

3.1 Search Strategy
Table 1 lists the searches we performed to identify our candidate
papers. We conducted our searches using the ACM Digital Library
(dl.acm.org) and IEEE Explore library (ieeexplore.ieee.org). The

1The counts in Table 1 sum to more than 255 because some papers were found by
more than one search.

Table 1: Source searches for 255 candidate papers

source search terms in count
acm “Undergraduate Teaching Assistant" abstract 52
acm “Undergraduate Section Leader" abstract 3
acm “UTA" abstract 10
acm “Undergraduate TA" abstract 15
ieee “Undergraduate Teaching Assistant" abstract 54
ieee “Undergraduate Teaching Assistant" Metadata 73
acm “Teaching Assistant" author keywords 32
acm “Undergraduate TA" full text 36
acm "Undergraduate Teaching Assistant" full text 70

searches were originally performed on August 2, 2018, and updated
on Feb 12, 2019.

3.2 Inclusion and Exclusion Criteria
For the purposes of our inclusion and exclusion criteria, we de-
fine a UTA program as one where undergraduates are assigned
to instruction-related duties for a particular offering of a specific
course, one in which they are not enrolled, and where they are
supervised by the course instructor.

We included papers as our primary sources if they met all of the
following criteria:

• Full papers, which may be either experience reports or re-
search papers.

• Papers that are about UTA programs (as defined above) in
Computer Science (and possibly other disciplines.)

• Papers that explicitly or implicitly discuss at least one prac-
tice, or benefit about UTA programs, with or without evi-
dence.

Our exclusion criteria are listed below. This list may be redun-
dant, as it could be viewed as simply the inverse of our inclusion
criteria — however, we have included it to resolve ambiguities. For
purposes of this SLR, we excluded the following publications:

• Panels, posters and abstracts (vs. full papers)
• Only describes UTA programs in non-CS disciplines
• Only studies Graduate TA (GTA) training, not UTA training
• Only describes undergrads in mentoring or one-on-one tu-
toring roles separate from an established UTA program

• Only examines peer-learning, defined for our purposes as
“undergraduate students enrolled in a particular course as-
sisting other students in the same course.”

3.3 Information Extraction
We extracted three types of information from our primary sources
as described in the following sections:

3.3.1 Context Information. We extracted the following context
information about the UTA program(s) described in each paper:

(1) Were GTAs included in addition to UTAs?
(2) How large was a typical class?
This information is reported in Table 2. Additional context in-

formation was gathered, but is omitted for reasons of space.

3.3.2 Type and level of evidence. As part of our research questions
we ask whether the evidence for the benefits claimed in our primary
sources consists of anecdotal observations by authors about a single
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Table 2: Contexts of Included UTA Programs

Category Citations

Graduate TAs used?
Yes [2], [3], [5], [6], [8], [12],

[16], [17], [20], [21], [25], [27],
[28], [29], [30], [31], [32],
[34], [35], [36], [38],
[40], [42]

No [4], [7], [9], [10], [11],
[13], [14], [15], [18], [19],
[26], [33], [37], [41] [43], [44]

Not Specified [39]

Class Size
<= 20 [8], [9], [13], [14], [34], [43]
21–100 [5], [20], [29], [30], [37], [40], [41]
> 100 [2], [3], [4], [7], [10], [12], [15],

[16], [17], [18], [19], [21], [25],
[26], [27], [28], [31], [32], [35],
[36], [38], [42], [44]

Not Specified [6], [11], [33], [39]

Table 3: Paper Categories

Category Citations

Experience Report [8], [9], [13], [14], [16], [17],
[26], [35], [36], [37], [38], [39],
[40], [41]

Evaluation [3], [4], [5], [7], [10], [12],
[18], [19], [25], [27], [28], [32],
[33], [42], [43], [44]

Research on UTAs [2], [11], [15], [21], [29],
[30], [31], [34]

Research, UTAs incidental [6], [20]

UTA program at a particular point in time, or something more
rigorous. Therefore, we first categorized our sources as one of the
following based on the type of evidence presented:

(1) Experience report: describes one or more UTA programs.
(2) Evaluation report: similar to experience report, but contains

some analysis of data.
(3) Research paper: (a) contains one or more research question(s)

that are stated either explicitly or implicitly (b) uses a clear
methodology (qualitative, quantitative or mixed) to investi-
gate the research question(s)

We further categorized research papers as those where some
aspect of the use of UTAs was the main focus of the paper, vs. a
research paper about another topic where aspects of the use of
UTAs were described, but were not the focus of the paper.

The categorization of our primary sources is shown in Table 3.
What distinguishes experience reports from evaluation is the pres-
ence or absence of data. What distinguishes evaluation from re-
search studies is whether the paper is organized around evaluating
the impact of a UTA program. vs. a study designed to answer a

specific research question using a well-defined methodology. We
categorize post-hoc analysis of survey data as “evaluation" rather
than research. For our purposes, a formal research study is one
with a priori stated research questions, methodology, analysis, and
discussion of threats to validity. This high-level categorization of
papers makes it easier to infer the type of evidence for specific
claims which we once again select to be one of three levels:

(1) anecdotal: claims that are merely asserted, or based on author
experience with a UTA program

(2) evaluated: claims supported by some analysis of data
(3) researched: claims based on a formal research study

3.3.3 Excerpt extraction. Our goal is to compile a thematic list of
practices and benefits as reported in our primary sources. The chal-
lenge is that most papers do not explicitly use the words “practice"
or “benefit" or present this information under well-defined sub-
sections. Since the information we are looking for is not explicitly
categorized, we devise a systematic process to arrive at the raw data
and use the technique of content analysis to create our list [24].

For this step we followed a divide and conquer approach: four
coders independently extracted excerpts from a set of papers as-
signed to them. We chose to extract excerpts verbatim to avoid the
introduction of subjective interpretations early on. An excerpt was
extracted if it described a practice about UTA programs or a benefit
related to a specific practice or the UTA program as a whole. Each
coder read the papers assigned to them thoroughly and highlighted
relevant excerpts. On the margins, the coder tagged the excerpt
as either a practice or a benefit. The coder then transcribed each
highlighted excerpt (almost verbatim) on an excel sheet, making
only small grammatical modifications or adding text in brackets
to contextualize the excerpt. For each excerpt we recorded the fol-
lowing information: a unique identifier for the paper, the excerpt,
justification (if any) and page number. For each paper, the coder
recorded context information and categorized the paper as either
an experience report, an evaluation or research paper. The excerpts
and context data formed the basis of our subsequent analysis.

3.4 Content Analysis
3.4.1 Content Analysis: What is it, why and how do we use it? At
its core, content analysis provides a systematic way to go through
a large amount of textual data in order to categorize it and discover
new themes using explicit rules of coding. Content analysis allows
researchers to methodically identify emerging themes in texts and
helps organize them into categories.

We applied this technique to the excerpts from our candidate
papers, which enabled us to characterize UTA practices and benefits
and to iteratively build a hierarchy of themes concerning these
factors.

3.4.2 Content Analysis: Our Protocol. Here we describe our general
protocol for content analysis, factoring out specific parameters. We
later report on the values of these parameters for each round of the
analysis, and highlight when and why we deviate from this general
process.

Inputs: A list of excerpts, each tagged with the following meta
data: (a) id of the paper containing the excerpt (this id is unique to
each paper), (b) title of the paper, (c) web-link to the original paper.
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Outputs: (a) Codebook describing themes or categories and (b)
coded excerpts.

Below is an enumeration of the steps in our content analysis
protocol:

(1) Define an initial codebook that includes a plausible set of
codes.

(2) Discuss the codebook with all coders to arrive at a shared
(initial) understanding.

(3) Select a random sample (approximately 10% of the total num-
ber of excerpts) for tagging by all coders.

(4) Each coder independently codes the excerpts assigned to
them.

(5) Any disagreements are resolved through discussion among
coders, which may result in refining the excerpt with added
context or updating the codebook. Only the excerpts where
a consensus is reached are carried forward to the next phase
of our analysis.

(6) Assign the next set of randomly selected samples to all coders
(once again 10% of the total excerpts) and repeat steps 4 and
5 a few times.

(7) Coders independently tag all the remaining excerpts.
(8) Calculate the inter-coder reliability of tagging on all excerpts

that were tagged by all coders.
Excerpts that don’t fit into any of the existing codes are tagged

as “other". We discovered new codes by examining these excerpts.
The parameters of our protocol are:

(1) N : Number of coders, where N > 1
(2) M : Total number of excerpts
(3) Mk : Total number of excerpts used to calculate Cohen’s

Kappa

3.5 Implementation
We used the protocol described above to iteratively partition the
excerpts starting with practices vs. benefits and finally arriving at
excerpts with the same type of content. The outcome is a list of
unique practices and benefits reported in the literature and citations
for each of them.

We applied the protocol described above three times. On the
first pass, we separated practices from benefits. On the second pass,
we worked within the excerpts tagged as practices to find themes
(e.g. recruiting/selection, duties, etc.), and within those tagged as
benefits to separate out benefits to UTAs, students, instructors and
the institution. For practices, the third pass involved grouping items
within each of these themes into questions and answers to those
questions. For benefits, the third pass involved grouping benefits
into related high-level categories.

Table 4: Parameters used for content analysis

N M Mk Cohen’s Kappa
Pass 1: Practices vs. benefits 3 365 262 0.861
Pass 2: Themes in UTA practices 4 277 96 0.582
Pass 3: Themes in UTA benefits 3 88 74 0.662

The parameters of the protocol in each phase and the inter-coder
reliability calculations (Cohen’s Kappa) are reported in Table 4.
Our Kappa values for Pass 1 through 3 indicate perfect, moderate

and substantial agreement, respectively [24]. Note that in Table 4,
the total number of excerpts that were tagged (M = 365) is more
than the number of excerpts extracted from the papers (336). This is
because during content analysis we split the excerpts that contained
multiple themes.

4 RESULTS
Regarding practices, the themes that emerged were: Recruiting and
Selection , UTA duties, UTA training, UTA Program Organization,
and evaluation of UTA Programs (Tables 5–9). The benefits to
UTAs, students, instructors, and institutions that were mentioned
in our primary sources and the level of evidence for each benefit
summarized in Tables 10–13. The last column in each of Tables 5–
13 cites all the papers that report a specific practice or benefit.
These tables comprise our answers to research questions RQ1, RQ2a
and RQ2b.

We structure the discussion of our results around a few key
questions. While this discussion is not exhaustive, it serves as an
example of how the information presented in our tables can be used
to ask interesting questions about UTA programs.

What are some common practices and claimed benefits? What are
some others that may be less commonly mentioned but are neverthe-
less noteworthy? The three most common duties of UTAs reported
in the literature are: (1) assisting students in labs on programming
assignments, (2) leading sections to reinforce concepts, and (3) grad-
ing student work. Some of the less common, yet potentially impact-
ful UTA roles are creation and testing of course content, assisting
students in lectures, instructing lectures, interviewing future UTAs,
and organizing social events. Some of these duties allow UTAs to
take on a low-stakes role in instruction, while others challenge
them to work with a greater sense of autonomy and responsibility.
Understanding the benefits and challenges of the various roles is
essential to assess their impact on the professional development,
learning, and sense of belonging of UTAs, especially those from
underrepresented groups.

The most common benefits of UTA programs claimed by the
literature are improvements to UTAs’ CS knowledge and interper-
sonal skills, increased student learning and overall satisfaction, and
a greater sense of community within the department.

What are some places where the community differs on practices or
claimed benefits? We observe differences in the minimum eligibility
criteria and the process of recruiting UTAs, which indicates vari-
ations in the selectivity of UTA programs (Table 5). While some
programs advocate for giving a majority of students the opportu-
nity to work as UTAs [20], others have a higher bar for entry [12].
Larger UTA programs typically broaden opportunities for entry
by having a hierarchical organization, where the roles of junior
and senior UTAs are differentiated. Finally, only one paper in our
sources discussed recruiting practices to improve the diversity of
UTA programs [41].

In Table 6 we observe differences in UTAs’ role in grading across
different programs. UTAs are involved in grading in many, though
not all programs, while individual grading practices vary. Only two
papers explicitly state that UTAs were not allowed to grade [42]
[43].
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Table 5: Practices about Recruiting and Selection

Question/Answer Sources
Who can apply to be a UTA?
Students who completed the course with a B or better [37]
Students who completed the course with a C or better [43]
Students who passed the course [14], [19],

[41], [43]
4th Year CS students [3]
2nd Year CS students [18]
1st Year CS students [42]

What materials must be submitted to become a UTA?
An application form [42], [44]
An application form, resume, and transcripts [17]

How can program coordinators
attract/retain good UTAs?
Individually invite promising students to apply [43]
Encourage all students to apply [14]
Ask faculty for feedback on UTAs [18]

What are the practices to
improve the diversity of UTA programs?
Practice Strong Affirmative Action [41]

What are the considerations for hiring UTAs?
Use a rubric accompanied by
a fixed set of interview questions [25]

Hire students who would benefit
from seeing the material again [18]

Who is involved in the interview process?
The instructor/program coordinators only [25]
UTAs in addition to the instructor/program coordinator [12], [41]

What are applicants asked in a UTA interview?
General questions regarding the UTA program [41]
Simulated office hours [41]
Debug code in real time [41]

What are the qualities to look for in a UTA?
Clear and confident speaker [25], [41]
Active listener [25]
Holds students attention [25]
Empathetic towards struggling students [25]
Interested in improving own teaching [25]
Prefers interactive teaching methods [25]
Sensitive to the first-year experience [25]
Proponent of CS as a major/discipline [25]
Familiar with course material [25]
Approachable [41]
Friendly [41]
Helpful [41]
Has successfully demonstrated
the Socratic teaching method [41]

Concerned about the welfare of their students [36]
Has applied the course material beyond the class [40]

What are the main findings of current research? We summarize the
main findings of papers that were categorized as research papers
in Table 3.

In one study, undergraduate tutors were used to create small
learning groups within very large classes via the structure of “micro-
classes” [2]. This work builds on prior work that reported benefits
of community-centered learning groups on women and underrep-
resented students. Although students who participated in micro-
classes had higher measures of their sense of community, no sta-
tistically significant differences were found compared to a control
group. Similar results were reported on the impact of micro-classes
on students’ performance in courses. Since students in both micro-
classes and the control group had access to UTAs, the results speak

Table 6: Practices about UTA Duties

Question/Answer Sources
How do UTAs support student project groups?
Create student groups based on skill [9]
Assign projects to student teams [3]
Oversee and mentor project groups [3], [9], [16],

[40], [44]
Meet weekly with student groups [10]
Communicate electronically [44]
Take attendance at meetings [40]

What are the duties of UTAs in sections?
Lead section to reinforce course content [8], [12], [14],

[26], [38], [41]
Lead section to guide students [12], [28],
on projects and assignments [41]

How do UTAs contribute to course material?
Write supplemental material for course projects [3], [37], [41]
Work with instructors to develop new course activities [2], [4], [43]
Tailor future homework assignments
to suit student needs [10]

Validate assignment and grading setup [13]

What are the duties of UTAs in programming labs?
Lead programming labs [19], [37]
Assist students in programming labs [2], [14], [26],

[27], [28]

How do UTAs contribute to the grading process?
Grade student assignments [2], [10], [19],

[27], [37], [39],
[41]

Multiple UTAs grade each student assignment [10], [17]
Assign coarse, preliminary grades
to student assignments [3], [13], [38]

Check for assignment completion [14]
UTAs do not grade [42], [43]
UTAs have a grading party [21]

How do UTAs contribute to lecture?
Attend lecture [12], [2]
Assist students in lecture on an individual basis [2], [13], [14]
Set an example for students in lecture [14], [43]

What are some of the non-traditional roles of UTAs?
Each UTA has an auxillary role from A/V to grading [41]
Act as customers in an agile development setting [40]
UTAs are instructors for courses [7]

Do UTAs offer Office Hours?
UTAs hold Office Hours on a weekly basis [12], [36], [38],

[41]

How do UTAs prepare?
UTA completes all coursework
to better help students with coursework [18]

What do UTAs do outside of the program?
UTAs meet for social/community events [38], [41]

more to the impact of using UTAs in the format of micro-classes,
rather than the impact of having UTAs vs. only graduate TAs.

Two studies reported that UTAs had a significant positive impact
on student learning [15] [34]. Another work found that quantitative
evaluations paint an incomplete picture of UTAs’ performance,
reporting no correlation between UTA evaluations and students’
final grades [31].

TAmarking parties, where instructors and TAs grade collectively,
were found to result in faster and more consistent grading [21].
There is clear evidence that organizing marking parties is likely
worth the effort and the cost of providing lunch.

Several environmental factors were found to impact UTAs’ job
satisfaction and interaction with students. These include the pres-
ence of collaborative work spaces, good lighting, setting appropriate
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workload, and the presence of a social support system [29]. Team-
teaching was found to be an effective practice for the development
of UTAs [30].

What is missing in the literature about UTA programs? While the lit-
erature suggests the benefits of UTA programs to student retention
and learning in general, the impact on women and underrepre-
sented students is not well-studied. Further, the development of
practices related to recruiting, duties, training, organization and
evaluation that promote diversity are not well-studied or reported.

We observe that more papers report on the duties for UTA vs.
strategies for recruiting UTAs even though we expect every UTA
program to have some way of doing both. This goes on to show the
lack of a common protocol for reporting on new UTA programs. We
believe that our work is a step towards addressing this problem by
making important categories of practices explicit. Future authors
of experience reports can use our catalog of practices to provide a
more complete description of their programs.

Our main observation of the tables related to benefits is that
while all of the claimed benefits are plausible, most are anecdotal
and very few claims are supported by research. The open challenge
is to do a more rigorous study of both the reported benefits, as
well as other benefits that may exist but do not appear in our lists.
There is a need for tools and frameworks to enable researchers to
collect relevant data about these benefits so that they can conduct
empirical studies and be able to replicate studies across multiple
institutions. Finally, we found limited research that links specific
practices to benefits and program goals.

5 THREATS TO VALIDITY
The most important threat to validity is inherent in the very nature
of a literature review, namely that we are restricted to reporting
only what people write about. The literature is not necessarily a
representative sample of UTA programs, or even all aspects of UTA
programs. Beyond this, we identify several additional threats to
validity.

Our process for excerpt extraction was not as formalized as the
other steps. So, we expect some variability in the kinds of excerpts
that were extracted by different reviewers. To mitigate this, we
followed a more rigorous process to cross-validate the analysis in
all the following steps.

More specifically, in content extraction, we faced a choice be-
tween simply reading the papers and pulling out what we thought
would be relevant, vs. assuming a specific list of categories of ben-
efits and practices up front. Since we were not able to find any
previous literature searches in this area, these categories were not
previously known. Each approach runs the risk of bias: extracting
without categories may reflect personal biases of those doing the
content extraction, in terms of what they think is significant or
relevant. However, assuming categories up front biases the con-
tent extraction process towards the a priori categories. In this case,
the assumed categories may be the wrong ones, excluding some
relevant content. We chose the former approach in an attempt to
gather more information. We recognized that if we had the time to
reexamine all of our primary sources a second time, in light of the
categories that emerged, we might find more content. Therefore,
there is a risk of some omissions. To mitigate this threat we cross

Table 7: Practices about UTA Training

Question/Answer Sources
Who trains UTAs?
Computer Science faculty [43]
Experienced UTAs train new UTAs [12], [38]

What are alternatives to
formal training of UTAs?

Allowing UTAs to learn through teaching,
self reflection, and from their peers [42]

What structures are used to train UTAs?
Offer a UTA training course [8], [35], [38],

[41]

What is done a UTA training course?
Course conducted in a workshop format [36], [38], [39]
UTAs are trained together for consistency [32]
New UTAs are trained separately from
experienced UTAs [30]

Training includes self reflection exercises [16], [35]
UTAs give lectures or presentations [16], [36]
Training includes student-TA role playing [2], [7], [36],

[39], [41]
Training includes reviewing lesson plans [7]

What is training course content?
Learning and teaching styles [11], [43]
Communication skills [2], [7], [8],

[14], [16], [30],
[33], [39], [43]

Grading [5], [7], [35],
[36], [38], [39]

Professionalism (maintaining role as UTA
separate from identity as student) [2], [7], [33],

[41], [43]
Responsibilities of UTAs [2], [7], [11]
Proper teaching techniques [2], [7], [8],

[18], [33], [38],
[39], [43]

How to work with difficult students [7], [35], [36]
Common course issues and their solutions [7], [35]

How often are UTAs trained?
Weekly [2], [7], [16],

[17]
Yearly [2], [8]
Before the academic year [7], [17], [41]

validated some of the data reported in the tables related to the
discussion in Section 4.

A related threat to validity concerns how to work with am-
biguous excerpts. Occasionally, we had difficulty understanding an
excerpt without additional context. Other times, an excerpt was
making more than one point and could therefore be tagged in mul-
tiple ways. To mitigate this threat, we ensured that in all cases, at
least two authors, usually three, and in some cases four, reviewed
each excerpt. In any case, where one or more reviewers flagged an
excerpt as lacking context, or needing to be split, we held a discus-
sion, went back to the primary source, and came to consensus on
either adding context, and/or splitting the excerpt.

Our team of authors consisted of three faculty in CS and two
CS undergraduate students. We observed that the student authors
read the excerpts more from a student’s point of view and often
tag “benefit" excerpts as a benefit to the student instead of the
institution. As an example, the student reviewers tagged the excerpt
“UTAs build a feeling of community" as a benefit to the students,
while the faculty tagged it as a benefit to the institution. Since the
target audience of this paper is primarily faculty, in these cases we
generally deferred to the faculty point of view.
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Table 8: Practices about Program Organization

Question/Answer Sources

How are UTAs compensated for their time?
Receive pay [38], [44]
Receive pay and/or credit [35], [36], [38],

[41]

How are courses designed to use UTAs?
UTAs oversee and guide student groups [4], [10], [27],

[41]
UTAs available to discuss assignments,
course content w/ students [36], [42]

UTAs tailor section to the
observed needs of students [36]

UTAs teach sections in pairs [10], [29], [30]
UTAs are used to create hybrid courses [14]

How are UTA roles differentiated?
UTAs are organized in a hierarchy [35], [40]
Senior vs. junior TAs [42]

How often do the UTAs meet?
Daily [41]
Weekly [2], [9], [12],

[17], [20], [29],
[41], [43]

How do UTAs report section updates
UTAs report section updates online [6]

How do UTAs interact in
online forums (e.g. "Piazza")

Students talk with UTAs online,
discussing assignments [2], [3]

How are UTA alumni integrated
Former UTAs return to
discuss their experiences [41]

What are the duties of a
program coordinator/instructor?

Set expectations for UTAs [14], [18]
Give constructive feedback to UTAs [14], [18],

[30], [43]
Provide content training [43]
Listen to UTA input [43]
Ensure that UTAs have a task at all times [14]
Plan and lead meetings [36], [38]
Encourage UTAs to improve their teaching [36]
Manage expenses [35]
Write rubrics for UTAs to follow
when grading [38]

Should know the laws/policies
regarding UTA programs [35]

Be available to help UTAs [7]

What are the duties of experienced UTAs
Managing course logistics [17], [41]
Mentor inexperienced UTAs [10], [17]
Manage overall program logistics [38]

How do UTAs advance in the program?
There is a clear path for new UTAs
to become Senior UTAs accompanied by
substantial pay increase [17]

What tools are available to assist UTAs?
Online grading tools and a wiki exist
to streamline the grading process [17]

What are the channels of communication
between UTAs and instructors?

E-mail [7]

What is the size of the UTA program?
The department hires > 300 UTAs for a semester [41]

Evaluation Weekly Midterm End of Term

UTAs evaluate the course [32], [42] [18]
UTAs evaluate the UTA program [42] [7], [39]
Students evaluate the course [10] [41] [17], [41]
Students evaluate the UTA program [10] [7], [41] [41]
Students evaluate the UTAs [17], [31], [39]
Instructors evaluate the UTAs [7]

Table 9: Practices about Program Evaluation

During content analysis, we found that there are multiple ways
to tag some excerpts. We tried to address this later on in our analysis
of benefits, where multiple reviewers first validated each excerpt
prior to tagging. We believe that this may be the reason for the
improvement of our Kappa values from Pass 2 (0.582) to Pass 3
(0.662).

The work for this paper has spanned a few months during which
there were some changes to the makeup of the reviewers and also
our primary sources. Some of the initial steps were done by faculty
alone, later two undergraduate students were added. Also, we orig-
inally performed a search and identified a database of 175 papers,
time passed and we did a new search to pull in the most recent publi-
cations. At the time the second search was performed we found that
an important paper that was recently published was not captured
by our search criteria. Further inspection showed that our criteria
were incomplete because we were only looking for keywords in the
abstracts. We then added new criteria (searching for the keywords
“Undergraduate TA” or “Undergraduate Teaching Assistant” in the
full text). These papers were later put through our pipeline.

6 SUMMARY AND FUTUREWORK
We have presented a systematic literature review of the available
literature (through February 12, 2019) in the ACM Digital Library
and IEEE Explore that relates to the use of Undergraduate Teaching
Assistants. Our review is organized around identifying practices for
UTA programs, and the claimed benefits of such programs to the
participating UTAs, students, instructors, and institutions. For each
practice or benefit identified, we provide an index to the papers
that mention this benefit.

The list of practices can be used as a menu of design options for
educators establishing a new UTA program, expanding an existing
program, or continuously improving an established program. It can
also be used as a starting point for researchers to design studies
of various practices to assess their effectiveness. We have avoided
calling these “best practices" precisely because the evidence to date
falls short of establishing any of these with sufficient rigor to earn
that title. It is our hope that this work can provide a basis for further
study to establish a set of “best practices" for UTA programs.

Similarly, while the use of UTAs at many institutions, in some
cases for decades, suggests that there is a strong benefit in such
programs, to date, the evidence for such benefits skews towards
the anecdotal. We hope that the catalog of benefits we provide in
this paper can serve as a basis for further work to establish a more
rigorous foundation for the claimed benefits of UTA programs.
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Rigor of Evidence
High Level Category Benefit Observed Anecdotal Evaluated Researched

Social/Cognitive Improved connections with faculty [13], [16]
Improves appreciation and motivation for Computer Science [18], [30]
Got interested in teaching as a career [16], [38] [18]
Developed their interpersonal skills [13], [14], [28], [35], [44] [42]
Developed positive social connections with peers [16], [18]
Developed an understanding of professional responsibilities [13]

Technical Skill Improved CS knowledge [5], [13], [14], [18], [33]
[34], [38], [41], [43]

Performed better in their own coursework [9] [18]

Teaching Improved confidence in teaching related tasks [7]
Training improved consistency among UTAs [7]

Table 10: Benefits to UTAs

Rigor of Evidence
High Level Category Benefit Observed Anecdotal Evaluated Researched

Student Performance UTAs are effective at providing detailed (written) and more
frequent feedback on student work [14]

UTAs can provide assistance that is tailored to individual stu-
dents’ needs [14], [36]

UTAs had a significant positive impact on student learning [43] [4] [15], [34]
Student participation in the classroom and in labs increased [10], [13], [43]
UTAs improved student retention in the course [34]

Student Motivation UTAs helped improve student moral, attitude, and motivation [13]
Existence of the program motivates students to do better to
get into the UTA program [38]

Student Satisfaction UTAs improved student satisfaction [5], [7], [19] [12], [27]

Student-UTA Communication Students find UTAs relatable and approachable [12], [14], [38], [41]
Informal interactions between UTAs and students helped stu-
dents better navigate the program [38]

Table 11: Benefits to Students

Rigor of Evidence
High Level Category Benefit Observed Anecdotal Evaluated Researched

Instructor Awareness Professors are more informed about students and their perfor-
mance on assignments [12], [14]

UTAs provide a different perspective on the reception of course
material [5], [43]

Instructor Workload UTAs ease the workload on the professor [14], [41] [10]
UTAs resolve student problems before they are elevated to the instructor [44]

Table 12: Benefits to Instructors

Rigor of Evidence
High Level Category Benefit Observed Anecdotal Evaluated Researched

Quality of Instruction UTAs make it feasible to offer
non-traditional course structures [14]

Budgeting UTAs are less expensive than graduate TAs [38] [28], [35]

Community UTAs create a sense of community that benefits
the entire department [14], [27], [35], [41]

UTA programs improved diversity [35] [18]

Table 13: Benefits to Institution
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