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Abstract

The integration of information and communication technologies in higher education has
transformed online learning, however, challenges such as low course completion rates, limited
learner engagement, and insufficient interaction persist. This study aims to develop a
competency-based framework for teaching assistants in fully online universities, focusing on
their role in facilitating engagement and interaction within Learning Management Systems.
Grounded in a constructivist—interpretivist paradigm, the study used a qualitative approach and
reflexive thematic analysis of interviews with 15 experienced TAs and 7 faculty members. Data
analysis, guided by the Technology Acceptance Model 2, Social Interaction Theory, and
Connectivism Learning Theory, revealed four main themes (1) professional-technical, (2) ICT
(thinking, knowledge, skills), (3) interaction & classroom management, and (4) meta-
professional, comprising 12 subthemes. The framework emphasizes subject matter expertise,
research support, instructional facilitation, ICT skills, communication and collaboration,
managing student behavior, strategic insight and intuition, creativity and innovation, and ethical
and moral competencies. The study contributes to the understanding of the complex roles of
TAs in digital higher education and provides actionable insights for optimizing their training
and utilization in online learning environments, ultimately enhancing the quality and
accessibility of online education.
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Despite growing recognition of teaching assistants’ (TAs) critical contribution to online
learning (OL), existing scholarship lacks a comprehensive framework that specifies the precise
roles and competencies TAs require in fully online institutions. Most prior research has focused
on TAs in on-campus or blended learning contexts—examining program design (Boman, 2013;
Brent & Felder, 2008), student outcomes (Crowe et al., 2014), and professional development
(Ciston et al., 2016). Moreover, Wadams and Schick-Makaroff (2022) observed, the roles,
responsibilities, and development strategies of TAs in online, MOOC, and blended-synchronous
environments remain highly varied and often insufficiently defined or coherently articulated.

For clarity, in this study a TA is defined as a graduate student who, under the formal
supervision of the course instructor, assumes responsibilities that support the delivery of an
online course.

The incorporation of information and communication technologies (ICTs) has
fundamentally transformed higher education, positioning online learning (OL) as a primary
modality for instruction. As Bartoletti (2016) notes, OL affords students unparalleled access to
resources, peer collaboration, and instructor engagement—regardless of temporal or geographic
constraints. Yet, despite these advantages, OL continues to grapple with limited learner
engagement and insufficient interaction, factors that compromise both its efficacy and
sustainability (Rai & Chunrao, 2016).

In this study, we define OL as any instructional activity delivered via digital platforms in
which instructors and learners do not share a physical space simultaneously. Within this broad
category, two main modalities emerge: (1) Synchronous learning, in which teaching occurs live
through video conferencing—facilitating real-time dialogue and immediate feedback—and (2)
asynchronous learning, where students engage with pre-recorded lectures, readings, or
assignments at their own convenience, without the necessity of simultaneous participation.

Overcoming the engagement and interaction challenges inherent in OL requires more
than sophisticated technological tools; it demands innovative pedagogical approaches. While
discussion forums and video lectures can support both synchronous and asynchronous delivery,
these tools alone often fall short of meeting learners’ complex needs in digital environments
(Arinto, 2016). Accordingly, human facilitation—most notably by TAs—is indispensable. As
McHenry (2021) argues, TAs act as vital conduits between instructors and students, fostering
personalized interactions, delivering timely feedback, and orchestrating collaborative activities
(Bourelle et al., 2015). To fulfill these multifaceted roles, TAs must command a diverse skill set,
encompassing technical fluency, pedagogical acumen, and effective communication (Mayer &
Sekayi, 2018).

The TA’s role is primarily supportive and operational. TAs possess subject-matter
competence and assist learners, facilitate instructional activities, and carry out operational tasks;
however, ultimate responsibility for course design, learning outcomes, and final grading
generally remains with the instructor (Wadams & Schick, 2022; Park, 2004; Goodwin et al.,
2021). Unlike instructors—who design course structures, set summative learning objectives, and
make final grading decisions—TAs primarily provide operational facilitation, formative
feedback, and sustained learner support (Wheeler et al., 2017).
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Existing theoretical constructs—such as Socio-Cultural Theory (which elucidates how
TAs can scaffold learning but does not guide virtual tool selection), the Technology Acceptance
Model2 (TAM2) (Venkatesh & Davis, 2000) (which clarify technology adoption, social
influence, and cognitive—instrumental factors yet may overlook pedagogical alignment), the
Community of Inquiry framework (which describes online presence but does not address
asynchronous facilitation), and Connectivism (which emphasizes network building but
underrepresents source-evaluation strategies)—each illuminates isolated facets of TA practice
without integrating them into a coherent, context-specific model. Consequently, institutions lack
evidence-based guidance for recruiting, training, and deploying TAs in asynchronous, LMS—
driven environments.

Unlike adjunct or full-time instructors who design and manage entire courses, TAs
primarily support facilitation, student interaction, and formative feedback within instructor-
designed structures. Therefore, preparing TAs for online environments requires distinct, practice-
oriented, and competency-based training that differs fundamentally from faculty development
programs.

By synthesizing and extending these theoretical lenses into a concise competency
framework, the present study addresses this critical gap. We propose a structured model that
identifies the technical, pedagogical, and interpersonal competencies TAs need to support
students effectively in asynchronous learning contexts. Recent research on sequenced learning—
often referred to as spacing and interleaving theory—suggests that well-designed asynchronous
courses can engender high student satisfaction (Versteeg et al., 2020; Varkey et al., 2023).

At the same time, Fernandez et al. (2022) warn that the abundance of written assignments
in asynchronous formats may impose a significant cognitive load, thereby highlighting the
imperative of rigorous instructional design and robust TA support. In response to these findings,
our framework explicitly outlines how TAs can alleviate cognitive burden and foster deeper
engagement within LMS environments.

By foregrounding the predominant features of asynchronous learning, we offer a practical
blueprint for institutions striving to refine TA training and deployment. This framework not only
elevates the role of TAs in OL but also contributes to global efforts to improve the quality and
accessibility of online education. Importantly, the framework is not merely a theoretical
synthesis. It was developed from expert interview data and through an iterative
(adaptive/reflexive) coding process, so it is grounded in theory and reinforced by field-derived
insights from both teaching assistants and faculty with extensive TA supervision experience.

This study’s primary innovation is the development of a competency-based framework
tailored specifically to the operational and facilitative role of TAs in fully online higher
education institutions that rely on LMS platforms.

The primary aim of this study is to propose a competency-based framework for TAs in

fully online universities—one that emphasizes their facilitation of interaction and engagement
within LMS settings and, specifically, addresses the following research question:
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What are the core competencies TAs require to effectively facilitate interaction and
student engagement in LMS-based asynchronous online courses, and how should those
competencies be structured into an operational framework for TA selection, training, and
evaluation?

Review of Literature and the Theoretical Lens

The role of TAs in higher education has transformed markedly, especially within fully
OL environments. Across the United Kingdom and North America, it is now commonplace for
doctoral candidates and graduate students to support undergraduate instruction (Arshavskaya,
2015; Webster et al., 2011). Although this model capitalizes on TAs’ disciplinary expertise and
fosters their professional development, concerns persist regarding their preparation and
efficacy—concerns that become particularly acute when face-to-face interaction is replaced by
digital mediation (Bourelle et al., 2015; Winter, 2015; McHenry, 2021). In these virtual contexts,
TAs must not only possess content knowledge but also develop the ability to facilitate learning
via technology and cultivate productive online social interactions.

Recent studies underscore the complementary contribution of TAs to widening access,
strengthening engagement, and improving the overall quality of learning. This supplementary
role commonly involves leading practice or laboratory sessions, providing formative/process-
focused feedback, facilitating discussions, and managing routine technical and administrative
issues; formal occupational descriptions likewise highlight these supportive and instructional
functions (U.S. Bureau of Labor Statistics, 2020). Empirical evidence indicates that TA
presence—particularly in large-enrollment contexts and in laboratory-intensive units—increases
instructional responsiveness and makes possible small-group or one-to-one interactions that are
crucial for deep learning (Crowe et al., 2014).

The literature also consistently documents practical and structural distinctions between
the responsibilities of instructors and those of TAs. Instructors are typically accountable for
course design, learning-outcome specification, and summative assessment decisions, whereas
TAs tend to focus on operational tasks: running sessions, delivering day-to-day feedback, and
monitoring students—especially those at risk of falling behind. Because TAs are generally more
accessible, this division of labor allows them to play a key role in enhancing student engagement
and satisfaction when instructor presence is limited (Wheeler et al., 2017). Moreover,
accumulating evidence suggests that TA support can positively influence student persistence—
particularly among underrepresented groups—by fostering sustained contact and a stronger sense
of belonging within the program (Wheeler et al., 2017). Complementing this body of evidence,
the study by Li et al. (2024) found that MOOC teaching assistants develop a distinct set of
online-specific competencies—including adaptive linguistic mediation for intercultural
communication, self-efficacy in online communication, critical reflective practice, and capacities
for digital civic engagement—that enable them to perform both supportive and pedagogical roles
at scale.

Moreover, Wadams and Schick-Makaroff’s (2022) integrative review, based on a
systematic examination of the literature, offers evidence that the roles, responsibilities, and
professional-development strategies of TAs differ across three instructional models—fully online
courses, MOOC:s, and synchronous blended environments—and are often not clearly defined.
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The review further shows that most existing professional development interventions take the
form of on-the-job training, whereas structured, purposefully designed programs with systematic
evaluation are comparatively rare (Wadams & Schick-Makaroft, 2022).

Along similar lines, the mixed-methods empirical study by Ntourmas et al. (2022), which
employed content analysis, qualitative interviews, and social-network analysis, investigated TAs’
facilitative behaviors within the discussion forums of two MOOC:s to assess how they support
learner engagement using the Community of Inquiry (Col) framework as the benchmark for
MOOC instructional quality. The study found that TAs frequently provide rapid, direct answers
instead of guiding learners through exploration, reflection, and problem solving—an outcome
that reveals a meaningful gap between actual TA practice and the facilitation expectations
implied by the Col framework. (Ntourmas et al., 2022).

Building on this evolution, previous research has employed several theoretical
frameworks to illuminate distinct facets of TA effectiveness, yet none offers a fully integrated
explanation tailored to wholly online settings.

First, Vygotsky’s socio-cultural theory (1978) casts TAs as more knowledgeable others
(MKO) responsible for scaffolding student learning within the Zone of Proximal Development
(ZPD). In traditional or blended classrooms, this role often involves circulating among small
groups or posing probing questions to deepen understanding (Gardner & Jones, 2011). In online
environments, TAs must replicate that support through discussion forums, annotated feedback,
and live video sessions. While the socio-cultural lens underscores the importance of guided
interaction, it does not specify which digital tools most effectively mediate these exchanges or
how TAs can systematically develop online scaffolding techniques within a learning
management system (LMS).

Second, TAM2 (Venkatesh & Davis, 2000) extends the original Technology Acceptance
Model by showing that, beyond perceived usefulness and perceived ease of use, social-influence
processes (e.g., subjective norm, voluntariness, and image) and cognitive—instrumental factors
(e.g., job relevance, output quality, and result demonstrability) shape perceived usefulness. This
application of TAM?2 aligns with systematic reviews of faculty adoption of online teaching,
which find that TAM2 constructs offer a coherent, evidence-based lens for understanding
instructors’ attitudes toward online course delivery and technology use (Wingo et al., 2017).
Applied to TAs, TAM2-based studies show that those who recognize LMS features—such as
analytics dashboards or integrated chat tools—as pedagogically valuable are more likely to adopt
them confidently (Mayer & Sekayi, 2018; Reeves et al., 2016). Yet TAM2’s strength—its
parsimonious account of user motivation—becomes a limitation in online pedagogy, where
nuanced decision-making is required: TAM2 alone does not explain how TAs align particular
tools with specific learning objectives or manage the complex social dynamics inherent in
collaborative digital settings.

Third, the Community of Inquiry framework (Garrison et al., 1999) posits that effective
online learning emerges from the interplay of cognitive presence (learners’ construction of
meaning), social presence (comfort in expressing authentic selves), and teaching presence
(instructional design and facilitation). Research shows that TAs, alongside lead faculty, support
these three presences by moderating forums to build community, crafting discussion prompts to
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stimulate critical thinking, and providing timely feedback that reinforces teaching presence
(Bourelle & Rankins, 2015; Chickering & Gamson, 1987). Although this framework richly
describes how interactional dynamics influence learning, it falls short of explaining how TAs
make strategic technological choices—choices that fundamentally shape the spaces where
cognitive, social, and teaching presences coalesce.

Fourth, Connectivism (Siemens, 2004) reconceptualizes learning as the process of
forming and navigating networks of information and human connections. TAs who adopt a
connectivist stance guide students to discover, evaluate, and integrate diverse digital resources—
ranging from specialist blogs to online communities of practice—thereby supporting self-
directed knowledge construction (Mayer & Sekayi, 2018; Rai & Chunrao, 2016). However,
Connectivism’s emphasis on broad network formation often lacks concrete guidance on how
TAs coach novices to critically assess source credibility or reconcile conflicting perspectives
within those networks.

Collectively, these theoretical perspectives reveal complementary strengths and important
gaps, underscoring the need for an integrated, TA-specific competency framework tailored to
fully online contexts.

Toward an Integrated Lens

Our research synthesizes these four theoretical perspectives to capture the multifaceted
competencies TAs require when facilitating instructor-led course delivery and providing direct
learner support in fully online courses. We begin by extending socio-cultural scaffolding to the
digital domain: specifically detailing how TAs design LMS-based learning pathways—such as
sequenced discussion prompts and structured peer reviews—to replicate ZPD-oriented support
both asynchronously and synchronously. Next, we refine TAM2 by introducing the concept of
ICT (define ICT) thinking, a reflective decision-making process wherein TAs weigh perceived
usefulness and ease of use against pedagogical aims, selecting and evaluating digital
interventions with instructional intent rather than technical convenience alone. Then, drawing on
the Community of Inquiry, we identify concrete communication strategies—such as targeted
questioning and dynamic facilitation—that TAs employ to sustain cognitive and social presence
and to provide pedagogical support and facilitation in virtual classrooms. Finally, through the
lens of Connectivism, we articulate how TAs coach students in constructing and navigating
online knowledge networks, including practices for verifying information credibility and
encouraging peer-to-peer exchanges.

By weaving these strands together, our integrative framework posits that effective TA
performance relies on three intertwined capabilities: (1) scaffolded content expertise (socio-
cultural theory), (2) strategic ICT proficiency (refined TAM?2), and (3) interactional facilitation
(Community of Inquiry), while also guiding networked learning (Connectivism). This synthesis
advances theoretical understanding by illustrating how TAs enact these models in practice—for
example, using ICT thinking to scaffold ZPD growth, which fosters more meaningful social
interaction and broadens students’ digital networks.
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Methodology

Research Paradigm

This study is rooted in a constructivist and interpretivist paradigm, which aligns with its
qualitative research design. This paradigm emphasizes the collaborative construction of
knowledge through meaningful engagement with experts and stakeholders, reflecting the
subjective and context-dependent nature of competencies required for TAs in digital higher
education. By employing this constructivist framework, the research approach—covering both
data collection and analysis—was tailored to capture the diverse perspectives of experts. This
ensures that the resulting competency model accurately represents the complex and dynamic
realities of TAs’ roles in digital universities (Creswell, 2015).

Method

The study adopted a constructivist, theory-guided qualitative approach to generate in-
depth, expert-informed thematic insights and to explore emergent elements of consensus
(Creswell, 2015). Data were collected via purposive expert sampling and semi-structured
interviews and were analyzed using reflexive thematic analysis (Braun & Clarke, 2019).

Researcher Reflexivity

As the primary researcher, I bring a multidisciplinary background in digital higher
education, with 10 years of experience as a TA and 2 years as an instructor at the fully online
university. My interest lies in exploring the elements of quality assurance in OL, with a
particular focus on the role of TAs as a critical component of this system. These experiences
have provided me with valuable insights into the challenges and opportunities associated with
TAs in digital education. While this background enriches the study, it may also shape the
interpretation of findings. To minimize potential biases, I adhered to rigorous methodological
practices, including peer debriefing, member checking, and maintaining transparency throughout
data analysis and interpretation (Denzin & Lincoln, 2011).

Participants

Participants in this study included 15 experienced TAs and 7 faculty members who were
selected through purposive and snowball sampling methods. The inclusion criteria were: (a)
academic and professional qualifications (Ph.D. students or Ph.D. candidates), (b) a minimum of
five years of teaching-assistant experience at the fully online university, (c) attainment of the
highest student satisfaction ratings in assessments, and (d) possession of specialized knowledge
and skills in ICT. It is worth noting that participants in our study were purposively drawn from a
range of academic disciplines; therefore, the data reflect cross-disciplinary variation. Given the
fully online nature of the university, participants were selected from individuals currently active
at universities in Europe, the United States, and Canada, or from those pursuing a Ph.D. with
international experience in the field of OL. Additional faculty members who had conducted
capacity-building programs for TAs in fully online programs were also included.

Before each term, TAs are required to complete institutionally organized onboarding
focused on the university’s LMS and instructional procedures. This mandatory preparation
combines hands-on workshops—such as professional ethics in online learning environments;
data protection and student confidentiality (including policies on secure storage, responsible
sharing, and the ethical use of learning data); academic integrity and misconduct policies; and a
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code of conduct for online interactions that emphasizes professional interaction, mutual respect,
and responsible communication—with step-by-step demonstrations of LMS tools, review of
assessment rubrics and academic policies, and practical simulations of core TA tasks. Beyond
pre-term training, TAs receive ongoing support through direct mentoring by course instructors,
consultative pedagogical support units, and a technical helpdesk—mechanisms that together
enable rapid resolution of technical issues, timely pedagogical guidance, and sustained
professional development during the semester. These integrated supports ensure that TAs are
well prepared to perform their primarily supportive and operational roles within online courses.

Recruitment was conducted primarily through formal and informal networks of teaching
assistants. Specifically, an initial announcement was made during the TAs empowerment
program, and additional invitations were disseminated across groups and networks where
members routinely share professional experiences—including internal knowledge communities,
discussion forums within the LMS, and professionally oriented social networks frequented by
TAs. Access was further facilitated by the researcher’s prior experience working as a TA;
coordination with potential participants took place via the researcher’s email and group-channel
messages. All interested candidates received the study information and provided informed
consent before their interviews.

Following thematic analysis, the research team observed that codes and core themes
repeated and that further interviews generated few novel conceptual insights; this point of
diminishing returns was treated as data saturation in accordance with qualitative methodological
conventions. Consequently, sampling was discontinued after approximately 19 interviews;
however, to safeguard disciplinary diversity and reduce the risk of omitting structured
perspectives, three supplementary interviews were conducted (Guest et al., 2006; Patton, 2002),
bringing the total to 22. Further details are provided in Table 1.
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Demographics Characteristics of Study Participants
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.. Experience . . 1T Subject Satisfaction Field of .
Code | Participants years Qualification Skills | Knowledge | assessment study Location
PhD . .
1 TA 8 Candidate I%;{g)h VH Sat(1§t)'1ed Mani%eme Canada
(PC)
Informatio
. . n
University Very Very
2 professor 15 Phlzp(i;l;;ree High VH Satisfied Tech}rllolog London
(UP) (VH) (VS) Manageme
nt
3 TA 8 PC VH VH VS Economics Iran
Research
4 TA 11 PC VH VH VS Methods UsS
Human
5 UP 12 PD VH VH S Resource Iran
Manageme
nt
Constructi
PhD on
6 A > Student (PS) H H Vs Engineerin Norway
g
Project and
7 UP 7 PD VH VH S Manageme | South
nt Africa
8 TA 10 PC H VH Vs Educationa |
1 Sciences
Research
9 TA 11 PC VH VH VS Methods Iran
10 TA 6 PS VH H Vs Problem 11
Solving
Research
11 UP 15 PD VH VH VS Methods UsS
Business
12 TA 10 PC VH VH VS Administra UsS
tion
Environme
13 TA 6 PS H VH S ntal Norway
Studies
14 TA 7 PS H H VS Higher Iran
Education
15 TA 11 PC VH VH VS P Syc;“’log London
16 UP 20 PD VH VH S Higher Us
Education
Computer
17 TA 7 PC H VH S Engineerin Italy
g
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Industrial
18 TA 5 PS H H VS Manageme Iran
nt
19 UP 12 PD VH VH VS Social | piland
Sciences
Project and
20 TA 5 PS H H VS Manageme Soqth
nt Africa
21 TA 4 PS VH H S Manageme | Norway
22 UP 6 PD VH VH S E-Learning Iran
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Instrument

Drawing on a comprehensive literature review and anchored in four core theoretical
frameworks—Vygotsky’s socio-cultural theory, TAM2, the Community of Inquiry (social
interaction theory), and Connectivism—a semi-structured interview guide was devised for this
qualitative inquiry. The selected theoretical frameworks were used as sensitizing concepts in the
development of the interview guide and to provide initial direction for the study; in other words,
they helped delimit the study’s focal areas while allowing participants’ accounts to remain the
primary source of analytic insight. The primary aim of this guide was to capture a wide range of
perspectives from online TAs regarding the competencies they deem essential, spanning
behavioral, ethical, and professional dimensions. Sources such as Park (2004), Miller (2001),
Boman (2013), Meadows (2015), Rai and Chunrao (2016), Hardre and Burris (2012), Sohoni and
French (2013), Bourelle and Rankins-Robertson (2015), Ciston and Went (2016), Reeves et al.
(2016), Bubbar et al. (2017), Mayer and Sekayi (2018), and McHenry (2021) informed the
design. To encourage both expansive input and eventual convergence, the guide paired an initial
round of open-ended questions—inviting participants to elaborate freely—with a subsequent
round of closed-ended items, aimed at building consensus around pivotal competency areas.

When crafting specific questions, each theoretical lens contributed uniquely. Drawing
first on TAM2, we probed TAs’ perceived usefulness and perceived ease of use of LMS and
online instructional platforms (Miller, 2001; Park, 2004). For instance, participants were asked,
as a teaching assistant, “Which technical features of the online platform have most effectively
enabled you to support students?”” and “What technical or conceptual obstacles have you faced
when using digital tools to guide learners?”” These inquiries reveal how assistants’ attitudes
toward technology shape their willingness and ability to employ these tools in ways that
strengthen the teaching—learning dynamic.

In contrast, Vygotsky’s social interaction theory highlighted the teaching assistant’s role
as a scaffolder within the virtual learning environment. Accordingly, questions were formulated
to uncover how assistants leverage dialogue and feedback—whether in discussion boards or
synchronous sessions—to expand students’ ZPD (Boman, 2013; Bourelle et al. 2015; Meadows,
2015). Sample prompts included: “How have you used real-time feedback during online group
discussions to reinforce student learning?” and “Which techniques have you adopted to manage
collaborative, synchronous interactions in virtual spaces to support students in problem solving?”’
These items illuminate the active role of the assistant in nurturing social learning processes.

Moreover, Connectivism underscored the importance of an assistant’s capacity to forge
and manage digital knowledge networks that bolster student learning (Rai & Chunrao, 2016;
Reeves et al., 2016; Mayer & Sekayi, 2018). To assess this competency, we asked questions such
as, “Which online resources or communities do you recommend to students to deepen their grasp
of course concepts?” and “How have you utilized specialized communication networks (e.g.,
topic-specific forums or messaging groups) to facilitate interaction between students and
instructors?”” Through these questions, we gauged the assistant’s skill in guiding students toward
credible online materials and fostering robust learning networks.

For the sake of clarity and organization, the interview guide’s content was divided into
two overarching sections: knowledge and practical skills. The knowledge portion addressed
participants’ awareness of general competencies—behavioral, ethical, and professional—
expected of TAs. Meanwhile, the practical skills section encompassed questions regarding
participants’ proficiency in information technology and communication within an OL context
(Ciston & Went, 2016; Hardre & Burris, 2012; McHenry, 2021; Sohoni & French, 2013). By
weaving together these theoretical perspectives with the empirical literature, each interview
question was intentionally constructed to capture—in a holistic and integrative fashion—the
technological, social-interaction, and networking dimensions that define online teaching assistant
competencies.

Procedure

The study was carried out at Mehralborz University, a fully online university. Prior to
initiating the study, the research protocol and procedures were submitted to the Research
Committee and the Human Resources Department to secure the necessary administrative
approvals and coordination.

In this university, courses were primarily asynchronous and organized into weekly,
module-based units. Each module combined pre-recorded lectures, forum-mediated community
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activities, and project-based assignments. Class sizes typically ranged from 30 to 50 students,
and the institution maintained an approximate TA-to-student ratio of one TA per 20 students.

The interview guide was organized into four sequential sections designed to move from
contextual background to analytical reflection: (1) individual background (personal and
professional context, discipline, course types, TA experience); (2) roles and practical duties (day-
to-day tasks, facilitation practices, concrete examples of instructional and research support); (3)
technology-related issues (tools and platforms in use, the role of ICT-oriented decision-making,
familiarity with learning-analytics dashboards); and (4) behavioral and professional interactions
(strategies for online class management, interpersonal dynamics, activity design, and
management of student behavior). Each section opened with one or two broad, open-ended
questions and used targeted probes to elicit situational examples, decision-making processes, and
analytic reflections. Interviews concluded with a reflective summary aimed at identifying TAs’
professional-development needs, training priorities, and policy recommendations. Participants
were assured that no identifying information would be included in the study reports.

The interviews were conducted fully online via virtual platforms such as Skype.
Participants’ consent was recorded, and interviews lasted between 40 to 80 minutes. Participants
were assured that neither their identities nor identifiable information would be used in the
reporting of this study. Data collection took place between October 2022 and April 2023.

Data Analysis
To analyze the qualitative data obtained from interviews, the following systematic steps
were undertaken (Braun & Clarke, 2006)

Data Coding and Categorization

Participants’ interview transcripts were coded and categorized by two independent
qualitative researchers (the study authors), both experienced in thematic analysis and online
learning research. Responses were initially coded into meaningful units and grouped according
to emerging patterns related to TA competencies in online learning environments. Data were
analyzed using an iterative and adaptive coding process within a reflexive thematic analysis:
initial inductive codes were generated from early transcripts, the codebook was refined through
regular team meetings and joint-coding sessions, and codes were adapted as new patterns
emerged. Throughout the analysis, the lead researcher maintained reflexive memos to document
interpretive decisions and analytic developments.

Thematic Analysis
Coded data were further analyzed to identify patterns and common themes that reflected
the participants’ perspectives on core competencies.

Note on analytic stance: Although the interview guide was informed by selected
theoretical frameworks used as sensitizing concepts, the analytic process itself began with
inductive, reflexive procedures. Specifically, transcripts were read repeatedly and initial codes
were generated from participants’ actual language and experiences (inductive coding). The
research team then engaged in iterative analytic meetings to refine codes and develop candidate
themes; throughout this phase we maintained analytic memos and an audit trail to document
decisions. In the final interpretive stage, the empirically derived themes were examined and
compared against the sensitizing frameworks to identify points of convergence, divergence, and
theoretical extension. This combined approach ensured that the analysis remained grounded in
participants’ accounts while benefiting from theoretically informed interpretation, and that
potential researcher bias was managed via a transparent audit trail, documented reflective
meetings, and member-checking.

Reflexive Coding and Researcher Consensus

To ensure analytic rigor, two authors independently engaged with the data and met
regularly to discuss coding interpretations. Divergent readings were treated as opportunities for
deeper reflection rather than reliability errors, consistent with the reflexive approach (Braun &
Clarke, 2019).
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Participant Feedback and Refinement

For member-checking we purposively invited seven participants (four TAs representing
different disciplines and three faculty members) to maximize variation in discipline, role (TA vs.
faculty), and relevant experience, and to include those whose interviews yielded particularly rich
illustrative data. Selected participants received a concise analytic summary (theme descriptions,
code definitions, and exemplar quotes) and were asked to comment on accuracy, omissions, and
wording. Feedback was collected via e-mail and, when helpful, short video calls; suggested
revisions were incorporated into the codebook and analysis. This iterative process continued
until theoretical saturation was achieved, ensuring the robustness of the findings.

Theoretical Framework Integration

The analysis was guided by theoretical frameworks such as the TAM?2, Social Interaction
Theory, and Connectivism Learning Theory. These frameworks provided diverse perspectives,
enabling nuanced interpretations of the competencies required for TAs in digital higher
education.

The analysis began with a thorough reading of the transcripts to identify meaningful
conceptual units. These units were systematically coded and grouped based on their similarities,
differences, and alignment with key concepts. Categories and themes were then established, with
relevant codes saturating each theme.

To enhance reliability, the first and second authors independently reviewed the transcripts
multiple times to identify codes and categories. Initially, the authors collaborated on coding a
single interview, discussing and resolving any discrepancies before proceeding with subsequent
interviews.

In the second phase, the identified categories were organized into subthemes based on
their meanings and alignment with the study’s major concepts. This process resulted in a
comprehensive map of codes, categories, and subthemes, ensuring an in-depth exploration of the
data.

Subthemes were arranged under broader themes, with relevant quotations extracted and
documented. The first draft of the results section was prepared by the lead author and shared
with co-authors for review. Revisions were made based on their feedback, ensuring consistency,
relevance, and the authentic representation of participants’ voices. For anonymity, participants
were referred to as P 1 to P 22 throughout the text.

Results

Based on the literature review, which incorporates insights from OL experts, our model
comprises four main themes: technical-professional competencies, information and
communication competencies, classroom management and teaching skills, and individual and
general competencies. Within these themes, 12 sub-themes have been identified, each specifying
important aspects pertinent to the competencies of TAs in the OL environment. We will now
elaborate on each theme and its criteria. (See Table 2 and Figure 1.)

Table 2

Frequency of Identification of Themes and Sub-Themes in Literature and Interviews

Interview Total

Subthemes Themes
frequency frequency

Subject Matter Expertise

Professional-Technical

Research Support Competencies . 8 12 20
- o Competencies

Instructional Facilitation and Support

ICT Thinking

ICT knowledge ICT Competencies 6 18 24

ICT skill

Communication and Collaboration Skills  Interaction and classroom

Managing Student Behavior management skills ? 16 2

Strategic Insight and Intuition

Creative and Innovation Meta-Professional 5 10 15

Ethical and Moral Competencies
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Figure 1

Conceptual Framework of Assistants’ Competencies in OL Environment
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Theme 1: Professional-Technical Competencies

In OL environments, the professional-technical competencies of TAs are critical for
ensuring effective instruction and student support. Through extensive interviews with faculty
members and TAs, three primary sub-themes were identified as essential components of these
competencies: Subject Matter Expertise, Research Skills, and Teaching Skills. The literature in
educational research supports these findings, emphasizing the pivotal role these competencies
play in enhancing the OL experience.

Subject Matter Expertise (Mastery of Content Knowledge)

Subject Matter Expertise, or mastery of content knowledge, is crucial for TAs in OL
environments. Participants 1, 5, 13, 16, 17, 18, and 22 emphasized the importance of this
competency. One participant noted, “Mastery of course content, staying updated with new
resources, and awareness of specialized topics in the field are essential for Tas” [P5, P17].
Another added, “Professional development and the ability to assist learners in accessing
academic resources effectively are crucial” [P13, P22].

Research Support Competencies

In our study, research -support competencies refer to the foundational abilities and
course-based support tasks that enable TAs to guide students in locating, evaluating, and
utilizing open scholarly resources effectively in online learning contexts.

That emerged as a salient competency for TAs in online learning contexts, raised by eight
participants [P2, P3, P4, P§, P10, P13, P18, and P22]. The data organize into two empirical
subthemes:

Research Information Literacy. Participants described a cluster of foundational,
research-oriented information skills—including targeted database searching, evaluation of source
credibility, and guiding students to open-access resources and institutional digital libraries.
Several respondents emphasized that many master’s-level courses, while not formally “research
methods” classes, incorporate project-based or collaborative research activities; in those
contexts, TAs reported a clear need for baseline research competencies to help students find and
use appropriate sources. Representative comment: “TAs must know how to use search tools,
guide students in research projects, and recommend supplementary resources.” [P10, P13, P22]

Practical Research-Support Tasks. A related set of activities concerned hands-on
research support: assisting with the design of small studies or course projects, advising on data
collection and analysis procedures, and supporting students with research writing conventions.
One participant summarized this theme: “Distinguishing credible websites from non-credible
ones and instructing students in how to prepare a research paper are key tasks” [P18].

Online Learning Journal — Volume 30 Issue 3 —September 2026



523

Importantly, while eight participants mentioned research-related tasks, three of these
respondents served as TAs in explicitly research-oriented courses (e.g., research methods or
problem-solving seminars). Across the sample, participants consistently noted that ultimate
responsibility for research design and summative assessment resides with the course instructor;
nonetheless, they reported that TA competence in both research information literacy and
practical research-support significantly enhances the TA’s ability to support instructor-led,
research-focused classroom activities.

Instructional Facilitation and Support. In this study, activities primarily aimed at
achieving instructional objectives and enhancing content learning were coded under the theme
Instructional Facilitation and Support. In other words, any reported action whose primary
purpose was to improve students’ conceptual understanding or skill proficiency—or to facilitate
the completion of a specific learning task—was assigned to this category.

Many participants 1, 2, 3,4, 5, 6, 8, 10, 12, and 14 emphasized the importance of
instructional facilitation and support. For example, one participant shared, “small- and large—
group instruction, continuous assessment, and ongoing evaluation are vital for effective
teaching” [P3]. While another participant highlighted, “Knowledge sharing, collaborative
teaching with professors, educational counseling, and continuous monitoring of student activities
are essential components” [P12]. Moreover, one participant noted, “When I tie examples directly
to course concepts, students clarify their thinking more rapidly” [P2; P8].

Thus, through targeted content facilitation within discipline-specific discussion forums—
providing substantive content feedback, conducting formative assessments, guiding group
assignments, implementing active learning exercises, drafting assessment questions and rubrics,
and structuring scholarly discussions—TAs act as pivotal instructional supporters who bridge
instructor intent and student learning, thereby consolidating the Instructional Facilitation and
Support theme.

Theme 2: ICT Competencies

In the context of OL, TAs must possess a nuanced proficiency in information and
communication technologies (ICT) that transcends basic technical literacy. Our interviews
revealed three interdependent dimensions—ICT Thinking, ICT Knowledge, and ICT Skills—
each grounded in well-established theoretical frameworks.

ICT Thinking
Our analysis revealed that TAs conceive ICT thinking not merely as technical skill but as

a strategic decision-making process—the capacity to determine which digital tool to use, when to
use it, and for what pedagogical purpose to address instructional challenges effectively. This
process is closely linked to TAs’ acceptance of and commitment to online learning: Positive
beliefs about OL increase their motivation and willingness to adopt pedagogy-aligned digital
solutions. Participants illustrated ICT thinking through concrete examples of tool selection and
timing, emphasizing pragmatic fit over technical novelty. As one TA remarked, “Familiarity
with the online environment and comfort with technology are essential for TAs” [P15; P17];
however, technical comfort alone does not suffice. As another participant observed, “Belief in
and commitment to OL are essential for supporting students effectively in an OL environment”
[P16].

In practice, ICT thinking might mean opting for synchronous video conferencing rather
than an asynchronous forum when immediate clarification is required, engaging in metacognitive
planning, or critically evaluating a tool’s pedagogical fit. By framing instructional challenges,
anticipating potential hurdles, and iteratively refining ICT-based solutions, TAs ensure that
technology serves a clear pedagogical purpose rather than being applied arbitrarily.

ICT Knowledge

Complementing strategic reasoning, ICT knowledge embodies a declarative
understanding of how digital infrastructures, software, and hardware function within online
educational settings. Several participants emphasized its importance:

Knowledge of hardware for example, the ability to configure and troubleshoot webcams,
microphones, and headsets, and to manage a stable internet connection, on the software
side, familiarity with LMS administration (e.g., Canvas or Moodle), video-conferencing
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and screen-recording tools (e.g., Zoom, Teams), learning-analytics dashboards, and
plagiarism-detection systems is useful for TAs [P10; P18].

Another TA also emphasized “Understanding circuit boards, processors, chips, electronic
equipment, and ICT literacy is crucial” [P16].

Moreover, familiarity with interoperability protocols, data-security guidelines, and
accessibility standards (e.g., WCAG) enables TAs to anticipate and address technical constraints
proactively. Such concrete competencies enable TAs to provide timely, pedagogically aligned
technical support within online courses.

ICT Skills

Finally, ICT skills encompass the hands-on abilities required to configure, customize, and
troubleshoot digital tools. As one participant noted, “Basic technology skills and proficiency in
using artificial intelligence tools are essential” [P2; P17], while another added, “Skills in
managing discussion forums, chats, and interactive learning materials are crucial” [P11]. One TA
reflected, “By monitoring online quiz analytics, I can reach out to struggling students before they
fall behind” [P14]. Participants reported that practical technical tasks (e.g., embedding
multimedia, setting up quizzes, generating grade reports) help integrate teaching, social, and
cognitive elements and support student engagement [P10; P14; P19].

As Participant 19 observed, “Time management and planning in online environments,
along with the ability to provide timely feedback using synchronous and asynchronous
communication tools, are critical” [P19]. Yet several TAs and faculties caution that ICT skills
alone are insufficient; they must be integrated with strategic ICT thinking and solid conceptual
knowledge to yield meaningful pedagogical impact.

Theme 3: Interaction and Classroom Management Skills

Another crucial theme identified in this research is the competency of interaction and
classroom management skills for TAs in the OL environment. This competency is essential for
fostering effective interactions between students and the OL setting. It encompasses two critical
sub-themes: Communication and Collaboration Skills, and Managing Student Behavior. These
skills are vital for creating a supportive, engaging, and well-managed OL environment, ensuring
that students can effectively interact with each other and the digital classroom.

Communication and Collaboration Skills

Effective communication and collaboration are pivotal in fostering a supportive and
interactive OL environment. This competency involves collaborating with students, fostering
motivation for cooperation and teamwork, and providing support to enhance learner morale.
Participants 1, 3,4, 7, 8, 10, 11, 13, 14, 15, 18, and 19 highlighted the importance of these skills.
As one participant noted, “Flexibility and adaptability are crucial for TAs to effectively manage
diverse student needs and dynamics” [P1; P18]. Another participant emphasized, “Effective
communication skills and the ability to negotiate and interact within the team are essential for
guiding and supervising teamwork™ [P8; P15]. Moreover, one TA described how “gamified
badges motivated students to help one another in the forum” [P3; P9]. Also, as Participant 10
stated, “Creating mutual trust and transparency in relationships with students enhances the
learning experience and fosters a positive OL environment” [P10].

Therefore, TAs who excel in communication and collaboration can create healthy and
constructive competition among group members, analyze and process group dynamics, and lead
and direct students effectively.

Managing Student Behavior

Effectively managing student behavior in online classrooms is vital for sustaining a
focused, respectful learning community. Our qualitative data and theoretical grounding reveal
three interconnected strategies that TAs can employ to achieve this goal. First and foremost, we
contend that establishing and communicating clear expectations lays the groundwork for student
self-regulation and accountability. Consequently, before any activity begins, TAs should
articulate precise norms—such as logging in punctually, remaining muted during lectures unless
prompted to speak, and meeting assignment deadlines—to eliminate uncertainty around
acceptable conduct. In practice, several of our interviewees mentioned displaying a Classroom
Norms slide at the start of each module, which, as one TA explained, ensures that students know
what is expected long before any issues emerge [P7; P20].
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Moreover, building on these clear expectations, our findings suggest that TAs must
actively monitor and promptly redirect to prevent minor disruptions from escalating. Some TAs
mentioned that during live sessions, they circulate through breakout rooms and scan discussion
threads to catch off-task chatter or irrelevant posts. When a student veered off-topic—perhaps by
discussing unrelated matters in a group chat—a gentle redirection such as “Let’s return to
today’s prompt” was sufficient to refocus attention without causing embarrassment [P4; P18;
P9].

Finally, we emphasize that positive reinforcement and structured engagement activities
help sustain desirable behaviors and promote deeper participation. Rather than relying solely on
punitive measures, the TAs in our study praised exemplary behaviors—such as early assignment
submissions or thought-provoking forum posts—thereby modeling the conduct they hoped to see
replicated. Behavioral research confirms that such reinforcement increases the frequency of
positive actions. Moreover, to address students’ reluctance to participate, TAs introduced low-
stakes reflection checkpoints and quick polls within asynchronous modules, requiring students to
submit a brief, one-sentence insight before progressing. Although modest, these consistent
prompts effectively reduced late submissions and fostered a shared sense of accountability.

Theme 4: Meta-Professional Competencies

Beyond specialized, professional, and ICT skills, TAs must develop meta-professional
competencies that enable them to transcend routine tasks and proactively shape OL
environments. Drawing on our interviews and established theory, we identify three
interdependent dimensions: Strategic Insight and Intuition, Creativity and Innovation, and
Ethical and Moral Competence.

Strategic Insight and Intuition

TAs who demonstrate strategic insight anticipate pedagogical and technological
hurdles—such as waning discussion-board engagement or confusion over asynchronous tasks—
before they escalate. They select LMS features (e.g., analytics dashboards, peer-review tools) to
bolster perceived usefulness and ease of use. As one TA observed, “Having a clear vision and the
ability to identify opportunities and threats helps me align support with broader course goals”
[P1; P5]. Another added, “Self-leadership and strategic planning enable me to manage my tasks
efficiently and support students more effectively” [P19; P21].

Consequently, TAs who cultivate systems thinking, critical reflection, and decisive action
can enhance student engagement by providing timely, data-informed guidance, thereby fostering
a more strategic approach to learning and problem-solving.

Creativity and Innovation

In our study, TAs recommended moving beyond conventional instruction by designing
and implementing activities such as gamified assignments and structured peer-feedback
processes. They noted that these practices foster student collaboration, enhance learner
engagement, and support the co-construction of knowledge.

One TA remarked, “Creative thinking and the ability to embrace new ideas are crucial for
developing engaging learning materials” [P3; P19], while another observed, “Innovative
problem-solving helps me address technical barriers and enrich the learning experience” [P20;
P8]. Several participants also reported experimenting with gamified assessments, micro-
credential badges, and curated digital resources to broaden learners’ networks and access to
specialized materials. Also, as Participant 11 emphasized, creative activities such as “Structured
peer-review tasks encouraged quieter students to contribute, which elevated overall discussion
quality” [P11].

Ethical and Moral Competencies

Ethical and moral competencies form the foundation of a respectful, supportive OL
environment. One participant noted, “Empathy and tolerance are crucial for building trust and
rapport with students” [P1; P11], while another remarked, “Fair behavior and non-discrimination
ensure all students feel valued and respected” [P12].

Furthermore, in practice, TAs vigilantly guard academic integrity by monitoring for
plagiarism and coaching on proper citation, and they safeguard sensitive data—ensuring that
grades and personal reflections remain accessible only to authorized stakeholders. When
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facilitating group work, they remain alert to power imbalances or exclusionary behaviors,
intervening to foster inclusive discussions.

Discussion

This study confirms and extends evidence that the practical role of TAs in fully online
learning has expanded in scope and complexity. In particular, our findings show that TAs
perform operationally distinct, pedagogically meaningful functions that differ from—and
complement—the work of lead instructors. Whereas instructors remain principally accountable
for course design, learning outcomes, and summative assessment, TAs operate as accessible
facilitators who increase instructional responsiveness, personalize learner support, and help
sustain continuity of learning across synchronous and asynchronous modalities (Crowe et al.,
2014; Rafi et al., 2020). These functions not only relieve instructors’ communication load but
also enable personalized learning spaces that strengthen students’ sense of belonging and reduce
isolation.

We organize our interpretation around four interrelated competency domains identified in
the analysis—professional-technical, ICT, interaction and classroom management, and meta-
professional—and clarify how these domains map to complementary theoretical lenses.

Professional-Technical Competencies

Grounded in socio-cultural theory (Vygotsky, 1978), this domain emphasizes content
knowledge and task-oriented instructional support. TAs who possess strong subject-matter
expertise scaffold student learning through targeted explanations, worked examples, and
formative guidance that extend learners’ Zone of Proximal Development. Empirical work
supports the pedagogical value of such scaffolding: TA-led facilitation deepens conceptual
understanding and enhances learner confidence and persistence (Boman, 2013; Meadows et al.,
2015). While core professional-technical skills are broadly transferable across disciplines, our
data show discipline-specific tasks (for example, supporting research-methods activities) require
additional, modular training. We therefore recommend competency frameworks that combine
universal TA preparation with discipline-tailored modules.

ICT Competencies

Informed by TAM2 (Venkatesh & Davis, 2000), ICT competencies in our study combine
strategic ICT thinking (deciding when and why to use a tool), declarative ICT knowledge
(understanding platform affordances and constraints), and procedural ICT skills (implementation
and troubleshooting). TAs who model confident, pedagogically aligned use of LMS features,
multimedia authoring tools, and analytics dashboards reduce learner anxiety about digital tools
and can intervene earlier with at-risk students, thereby improving engagement and retention
(Mayer & Sekayi, 2018; Sohoni & French, 2013). Practically, this finding suggests TA training
should go beyond “how-to” checklists and emphasize pedagogical alignment, analytics literacy,
and routine troubleshooting workflows that enable timely, data-informed support.

From an integrative perspective, ICT thinking, knowledge, and skills form a cohesive
triad that equips TAs to provide effective instructional support in online contexts. By weaving
together metacognitive reasoning, theoretical frameworks, and practical proficiency, TAs not
only resolve immediate technical issues but also anticipate future challenges—thereby enhancing
student engagement, reducing technological barriers, and fostering a robust, adaptive online
learning ecosystem.

Interaction and Classroom-Management Competencies

Drawing on the Community of Inquiry (Garrison et al., 1999), this competency cluster
centers on sustaining cognitive and social presence through forum moderation, synchronous
facilitation, and formative feedback. Our participants described concrete practices—establishing
classroom norms, circulating between breakout rooms, using low-stakes reflections and quick
polls, and structuring peer-review tasks—that keep learners focused, scaffold discourse, and raise
overall discussion quality (Chickering & Gamson, 1987; Joksimovic et al., 2015). These
operational behaviors are distinct from content design: They are facilitative and regulatory,
aimed at maintaining productive interaction and enabling self-regulation rather than re-designing
curricular goals.
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Meta-Professional Competencies

This domain—strategic insight, creativity, and ethical practice—integrates perspectives
from Connectivism (Siemens, 2004), socio-cultural theory, and contemporary scholarship on
mentorship and transparency (Bourelle & Rankins, 2015; Reeves et al., 2016). From a
Connectivist stance, TAs function as node facilitators within students’ learning networks,
curating credible resources and coaching students to evaluate and synthesize digital information.
Creativity (e.g., scenario-based simulations, gamified micro-tasks) expands learners’ digital
pathways and engagement, while ethical competencies (e.g., equity, data privacy, integrity
monitoring) create the psychological safety necessary for intellectual risk-taking. When TAs
intervene to remediate group-level power imbalances or to guard academic integrity, they foster
environments where learners participate more fully and persistently (Hardré & Burris, 2012).

Integrative Synthesis

By explicitly linking each competency domain to theoretical perspectives, we clarify how
TA capabilities translate into improved learning processes: Vygotskian scaffolding deepens
conceptual mastery; TAM2-informed ICT proficiency reduces participation barriers; social
interaction techniques heighten productive discourse; and connectivist strategies broaden
learners’ digital networks. Consequently, TA professional development should move beyond
tool-training and adopt an integrated model that couples practical skill acquisition with theory-
informed rationale.
Limitations

Several limitations should be considered when interpreting the findings of this study.
First, the sample size was relatively small, comprising only 22 participants, which may restrict
the generalizability of the results. The reliance on self-reported data collected through interviews
introduces the potential for response bias, as participants might provide socially desirable
answers rather than objective reflections of their experiences.

Furthermore, the study focused on a specific OL context within a single institution, which
may limit the applicability of the findings to broader educational settings. Future research should
include a larger and more diverse sample of TAs from various institutions and OL environments
to validate and expand upon these results.

Although the thematic analysis, along with consensus-building procedures—specifically
member checking and peer debriefing—facilitated the achievement of expert agreement, it may
have constrained the depth of the qualitative data collected. Future studies could benefit from
employing mixed-methods approaches to gain a more comprehensive understanding of the
competencies required by TAs and their impact on online learning environments.

Conclusion and Implications for Practice

This study aimed to identify the knowledge and experience of TAs in enhancing the
necessary skills required for their roles in a fully online university setting. In conclusion, the
study has provided valuable insights into the pivotal role and essential competencies of TAs in
OL environments. TAs play a crucial role in facilitating student engagement, supporting learning
processes, and addressing the unique challenges associated with online education. The findings
underscore the necessity for TAs to possess a balanced combination of technical proficiency,
pedagogical expertise, and communication skills to fulfill their roles effectively.

Higher educational institutions should prioritize the professional development of TAs by
implementing targeted training programs that specifically address the demands of OL. By
equipping TAs with the requisite skills and knowledge, institutions can significantly enhance the
quality of OL courses and ensure improved educational outcomes for students. Practical
implications include the ongoing evaluation and enhancement of TAs training programs, the
promotion of collaborative learning environments, and the utilization of theoretical frameworks
to guide the development of effective OL strategies. Addressing these areas will not only
enhance the effectiveness of TAs but also contribute to the overall success of OL initiatives
within educational settings.

Higher education institutions can operationalize the proposed framework by developing
competency-based modules (e.g., online pedagogy, LMS proficiency, formative assessment, and
accessibility), delivering blended workshops that include facilitation simulations, and
maintaining professional portfolios to document TAs’ performance evidence. Issuing micro-
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credentials for completed modules and involving TAs in course-design meetings helps align TA
responsibilities with course learning objectives and formalizes skill recognition. For online
supervision and evaluation, we recommend competency-aligned objective rubrics, multi-source
assessment (student feedback, recorded-session review or peer observation, self-assessment, and
supervisor appraisal), and regular formative feedback cycles. The ethical use of learning
analytics as supplementary evidence, combined with linking evaluation results to targeted
professional development plans, can accelerate TA performance improvement. Future research
should examine the framework’s validity and transferability across disciplines and cultural
contexts and use cross-sectional and longitudinal designs to evaluate the impact of framework-
based TA training on student learning outcomes and retention.
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