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Abstract: Student engagement is a crucial aspect of higher education learning. However, it may be challenging to
ensure active engagement, especially if students lack motivation to participate. This research proposes an innovative
technique for increasing student participation in online sessions that incorporates real-time chat interaction, engagement
reminders, and attendance tracking. Unlike traditional research, which focuses on post-session analysis, the developed
Bot actively monitors student participation during session itself, providing real-time notifications to disengaged students
without requiring the need for human intervention. It records attendance for each session, monitors weekly student
participation, and dispatches updates via email to both instructors and students. To provide a more interesting and
responsible learning environment, the Bot also utilizes Al to evaluate student responses and provide suggestions for
their improvement.

Index Terms: Bot, Robotic Process Automation, Artificial Intelligence, Student Engagement

1. Introduction

Student engagement has grown in popularity within educational research and practice over the past few years [1].
Student engagement is a key component for academic achievement and motivation in higher education [2]. Student
engagement is recognized as an essential element at all levels and phases of education, with a primary function to
enhance the quality and effectiveness of student learning [3]. Several studies have demonstrated that students who
exhibit higher levels of engagement, both in terms of their participation in online session activities and attention to
academic assignments, tend to do better academically [4]. This correlation between student engagement and
performance of students is clearly shown in their improved academic performance, higher retention rates, and a deeper
understanding of the information being taught [5]. The correlation between student engagement and the use of learning
technologies in the classroom presents a significance area of focus for academic research. [6]. Student engagement and
overall learning performance are influenced by a variety of digital tools, online learning platforms, and technological
advancements [7]. Increased application of technology in education presents both new challenges and opportunities.
According to researchers [8], technology can increase student engagement by facilitating more interactive,
individualized, and adaptable learning experiences. For years now, instructors in higher education have been using
remote learning tools like video conferencing to connect with students in real time [9]. Extensive research [10] has been
done on how video conferencing platforms are used in educational settings. Wang et al [11] described the development
of a blended synchronous learning environment (BSLE) that combines online and face-to-face instruction. Their study
proved that, BSLE is convenient to distance students, but it works well if there is active engagement, good
communication, and the same attention given to both online and face-to-face students. The researchers emphasized the
importance of modifying teaching methods and preserving high-quality audio to improve learning results and student
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engagement. They also mentioned the difficulty teachers experience in managing attention among various learner
groups.

Sayem et al [12] found that using video conferencing platform in foundation engineering courses boosted student
satisfaction and reduced instructor workload by 25%. For conducting meetings, training sessions, and qualitative
interviews organizations use video conferencing tools, such as Skype, Zoom, Google Meet, and Microsoft Teams due to
their convenience and ease of use. According to Archibald et al [13], zoom was favored over other video conferencing
programs for conducting qualitative interviews with nurses because of its convenience and ease of use. When assessing
Indonesian teacher’s preparedness for online instruction during the COVID-19 epidemic, Arifianto et al [14] found that
motivation and adaptability are essential for successful participation. While teacher-directed training and motivation
techniques are successful, time limits, poor engagement, and difficulties adopting traditional methods online are
problems, according to Dimaculangan et al [15]. According to Salami et al [16], student’s self-efficacy is adversely
affected by academic stress and sadness. The collective outcomes of these research demonstrate that although online
learning platforms provide ease and flexibility for both instructors and students, instructors often encounter difficulties
with student engagement, technological constraints, and modifying conventional teaching techniques for virtual
environments.

However, using video conferencing platforms also bring its own difficulties [17], such as time limits for free
accounts, trouble keeping track of every student [18], and potential network issues affecting session continuity. Several
video conferencing platforms, including Zoom, Google Meet, and Microsoft Teams, offer APIs with various useful
features; however, they still present certain limitations during live sessions. For example, chat messages of video
conferencing platforms are usually available only after the meeting if the host has enabled the option to save them.
Likewise, most participant analysis tools can be accessed before or after the meeting, but not while it’s in progress.
Although the API allows you to manage user accounts, schedule meetings, and gather meeting statistics, it does not
support sending live chat messages, muting participants, or controlling audio and video during an active session. To
tackle the issue of interacting with video conference meetings in real-time, we have developed a Bot. This Bot have the
capability to interact with the video conference application using Ul automation activities. It can send chat messages
and get participant’s details during live ongoing meeting. Since the API of most video conferencing applications does
not provide API’s for real-time interaction, the integration of Ul automation techniques can effectively address these
limitations. Thus, providing greater flexibility in managing meetings as they occur. This method enables enhanced
control during live sessions and supports the efficient execution of tasks that require immediate action. Instructor
support for interaction and self-regulation plays a crucial role in determining online engagement, with self-regulation
partially mediating the relationship [19]. In online learning, social presence plays a crucial role in fostering a sense of
connection among students, which significantly enhances their motivation and engagement in the learning process.
Although instructors primarily focus on teaching [20], maintaining regular interaction can be difficult. Still, this sense
of connection enhances both the learning experience and success [21].

These findings highlight the challenges of encouraging online engagement and underscore the need for programs
that support both instructors and students in overcoming these obstacles. These challenges for instructors underscore the
importance of adequate support in efficiently utilizing video conference applications like Zoom, Google Meet,
Microsoft Teams, and others [22]. With growing popularity of artificial intelligence (Al) has revolutionized the way
organizations function by substituting human intervention with programmed processes. Robotic process automation
(RPA) has been the strongest enabler of this transformation [23]. These technical developments have the greater impact
in improving organizational capacities. Finding repetitive activities and creating consistent protocols in Bot
development are essential to this technology's efficacy. Consequently, these Bots can be programmed to perform tasks
on their own, reducing staff involvement [24].

UiPath [25], a well-known RPA tool [26] designed for large-scale end-to-end automation, is used as tool to build
the proposed Bot. The developed bot facilitates effective classroom management and student engagement by integrating
smoothly with video conferencing platforms. It logs into video conferencing platforms at varying and unpredictable
intervals during the session to maintain continuous interaction. Since the Bot logs in at random times during the session,
students are unable to predict the exact moment it will appear, which keeps them attentive and engaged throughout. The
host sets these times by scheduling emails that start the Bot automatically. While preserving a level of unpredictability
in the interaction flow, this approach ensures a seamless and dynamic experience. The Bot records attendance of
participants as soon as it logs into the meeting and stores the data for future reference. This data is used by instructors to
efficiently track student participation over time. Before the start of the session or as part of the schedule, the instructor
emails a series of questions with associated keywords to check answers to a designated official email address, along
with the meeting ID and verification code. When the email with desired subject line is received, the Bot automatically
downloads the details and execute the process. The Bot starts up automatically to carry out the plan, obtaining the
questions and uploading them in the chat during the session. Students are prompted to respond within a specified time,
and if any student fails to engage, the system sends a polite reminder to student for encouraging participation.

Furthermore, the Bot use artificial intelligence to assess student’s responses in chat for a particular question. It
employs artificial intelligence to deliver personalized feedback that not only encourages accurate answers but also
benefits students by providing constructive suggestions for incorrect responses. This helps students to see their mistakes
as learning opportunities and motivates them to grow without becoming disappointed. Additionally, by giving students
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prompt feedback helps students to grasp concepts better. The Bot encourages ongoing participation of students and
keeps them engaged in their educational process.

After every session, the Bot records and saves attendance data in a file, making it easy for the instructors to track
participation of students over time. To keep everyone informed, the Bot sends weekly attendance reminders to students
as well as instructors by using Gmail API. In this way, it ensures that no one misses important updates making them to
react early. By automating routine tasks, our Bot helps manage classrooms more efficiently and keeps students engaged,
motivated, and aligned with their learning goals. It creates a positive and supportive environment by offering real-time
feedback, personalized assistance, and simplifying administrative work. This not only helps students stay focused and
make progress, but also gives instructors more time to concentrate on teaching and improving the quality of instruction.
In addition to simplifying classroom tasks, the Bot helps create a more positive and focused learning environment. The
bot has been thoroughly tested in various scenarios to ensure reliability and effectiveness.

2. Literature Review

Over the past few years, technology has made many changes and reshaped the way businesses operate. Tasks that
required manual effort to perform are now handled by software bots, known as RPA. This is often described as building
a “digital workforce”. These transformations do not only result in making changes in organizational structures but also
affect technological environments. Tools such as cognitive software, is central to the creation of a hybrid workforce
comprising human and machine capabilities [27]. Several methods have been developed to automate email systems that
incorporate intelligent capabilities that enhance user experience. One of the most difficult challenges continues to be
that of email spam, which is simply referred to as junk mail. Sometimes, important emails get moved into the spam
folder by mistake, which causes confusion and delays. Furthermore, the huge number of incoming emails presents
another major issue. Users often spend a great deal of time and effort trying to find relevant and useful emails from the
sheer deluge. In order to tackle such issues, it is essential to create ways of classifying and marking emails according to
their content, which would allow users to quickly spot significant messages without having to even open them.

In this regard, 1zzat Alsmadi et al[28] suggested a solution based on machine learning that intended to determine
the true sender of an email through learning from previous email histories. Although this solution was demonstrated to
have reasonable accuracy, it remained constrained by the probabilistic nature inherent in machine learning models. Such
uncertainties in identifying senders pose an issue in real-world business applications, where misclassifications would
result in considerable risks. In addition, the time-consuming process of verification each sender requires turns out to be
impossible. Thus, something better is needed, while offering total accuracy with reduced effort. The central hypothesis
of this research is that Case-Based Reasoning (CBR) can be used to solve the email overload problem. This is supported
by an analysis of email databases, which shows that previous occurrences can be used to predict future questions and
responses [29]. Current email management in its present form takes a lot of effort and time from both the sender and
receiver, so the reward for automating the email process may be worthwhile. To this, hybrid approaches have been
proposed to facilitate the identification of areas where automation would be most beneficial to users [30].

Furthermore, this research explores the development of innovative, end-to-end systems capable of automatically
generating concise email responses [31]. The research also examines the definition of RPA. RPA is an information
technology used in computer software that facilitates it to be easy to implement, design, and administer software robots,
which mimic human behavior while communicating with computer systems. RPA is utilized intensively in several
industries for automating mundane activities and enhancing workflow efficiency. In the context of Industry 4.0, Jorge
Ribeiro et al [32] wrote about the implications of integrating RPA with Al practices, particularly identifying how it
redefine ERP-based processes in terms of enhanced user involvement, optimization, and process intellect. Sofia Khan
[23] has suggested applying RPA bots for education to help teachers provide more efficient lessons through the
assessment of lesson quality. Additionally, there is an increasing amount of research focusing on the development of
educational Bots, which are intended to reduce the administrative burden and increase the efficiency of educational
systems [33]. Automated processes like managing student information enable these bots to maintain data accuracy and
integrity, thus providing teachers an opportunity to spend more time on teaching. Similarly, Arpit khare et al [34]
created an RPA bot that automates email correspondence effectively. The bot safely accesses mailboxes, filters and
classifies important emails, labels them accordingly, downloads attachments, handles files, and moves unnecessary
emails to trash. This tool was programmed and tested using UiPath to enhance system performance.

RPA and Al are transforming how educators manage participation and engagement in virtual classrooms. The Bot
created for this research combines these technologies to automate critical functions such as login into platforms like
Zoom, registering attendance, and gathering student feedback in real time. The Al component examines student’s
feedback using massive language models like OpenAl [35]. The response from OpenAl is validated using keyword
driven approach. Using keywords, it assesses key ideas and suggests changes as necessary, encouraging students to
reflect more deeply and polish their responses [36].

This level of automation not only reduces teacher’s administrative workload, but also ensures that engagement
tracking is done consistently and without manual intervention [37]. The unique feature of this technology is its capacity
to classify students as "Present”, P_Inactive," or "Absent" during live sessions according to behavioral traits. To better
understand each student’s overall performance, we paired their engagement data with their GPA, offering a clearer view
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of both academic progress and behavioral patterns. We used three machine learning models named Isolation Forest,
One-Class SVM, and DBSCAN, to find students who might be at risk or disengaged. We decided to use a consensus
approach, meaning a student would only be flagged if at least two models agreed. That is because each model has its
own way of spotting outliers, so relying on just one wouldn’t be reliable. This makes the identification process more
reliable by highlighting students who consistently exhibit troubling patterns and lowering false positives.

The approach's basis is Engagement Theory, which emphasizes learning via technology-assisted, meaningful, and
interactive activities [38]. The Bot created in this study is specifically designed for synchronous learning environment,
where students and instructors interact together. On the other hand, adaptive learning platforms like Squirrel Al place an
emphasis on long-term mastery through self-paced, individualized training [39]. It manages classroom dynamics in real
time, enabling educators to monitor student participation and offer prompt assistance. This technology brings together
automation, semantic analysis, and student behavior tracking to improve how learning systems respond in real time. By
doing so, it addresses a major gap in today’s educational tools by offering intelligent feedback during live interactions.
To emphasize these contrasts, Table 1 compares the proposed interaction Bot to three well-known educational platforms:
Kahoot, Nearpod [40], and Squirrel Al.

Table 1. Feature comparison of the Bot with existing educational platforms

Feature Proposed Bot Kahoot Nearpod Squirrel Al
| Open-ended responses evaluated using | Multiple-choice, polls Mostly multiple-choice, | Structured inputs based on
nput Type !

OpenAl LLM some open response knowledge points

Feedback Real-time feedback using semantic | Instant scoring feedback Instructor-guided Feedback based on
Mechanism analysis and keyword validation feedback performance trends
Automation Fully automated, runs without | Requires a host to run live | Instructor-led or | Fully automated personalized
Level instructor involvement sessions scheduled presentations learning
Error Handling | Built-in error handling with retry logic | Minimal; issues may go | Basic; depends on device | Handled internally by system
& Reliability (via RPA tools like UiPath) unnoticed and internet infrastructure
Outlier Yes—detects struggling students using | No No Yes—based on academic
Detection Al and behavior patterns performance over time
Use Case | Real-time engagement, feedback, and | Game-based quizzes and | Interactive lesson | Mastery-based adaptive
Focus student monitoring motivation delivery learning

By allowing students to type complete, open-ended responses rather than simply choosing from previously
determined options, the Proposed Bot differs from the other tools. It makes learning more interactive and individualized
by providing immediate, helpful feedback using sophisticated language understanding. This Bot operates independently
and keeps things going without continuous direction, in contrast to platforms like Kahoot or Nearpod that frequently
require a teacher to lead the session. By examining how they react, it can also determine which students may be having
difficulty and assist in determining who requires additional assistance. It's a strong choice for real-time learning,
feedback, and monitoring student progress all without the need for human intervention.

3. Methodology

Among the several video conferencing platforms available, we have selected Zoom for our research due to its
widespread usage. The diagram in Figure 1 depicts the architecture of the developed Bot, which automates
administrative tasks for guaranteed student engagement in zoom like online meetings. This solution utilizes the
potential of RPA through the UiPath platform, executed on a Windows operating system. UiPath is an RPA tool which
automates redundant tasks, hence allowing organizations to streamline workflows and minimize the workload.

3.1 Bot Initialization and Email Processing

The Bot is designed to trigger automatically when it receives an email with a particular subject line, like "Student
Engagement-CCBot". The UiPath Orchestrator, the central console for running robotic processes, is set to trigger the
Bot when it receives an email with the preset subject. The users can either send the email at the moment or schedule it
at a later time, depending on when they want the Bot to be triggered. After sending the email, the Orchestrator senses its
receipt, analyzes the subject line, and if it is the preset subject, the Bot is triggered to perform the tasks assigned to it.
This feature gives the users the choice of triggering the Bot either in real time or at a determined point in time, thus
creating a smooth and effective automation process with little or no human intervention. The setup of the parameters to
configure the trigger can be done through the interface of the orchestrator, as shown in Figure 2.

After activation, the Bot will login to the user's machine in unattended mode by submitting credentials. For
protection of sensitive data, the UiPath Robotic Enterprise Framework (REFramework) is employed that makes that
user credentials and other sensitive data are handled securely. Instead of hardcoding credentials within the workflow,
the Bot retrieves this information from encrypted sources such as Orchestrator assets, thereby maintaining security
levels high.
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Fig. 1. System design of proposed Bot
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Fig. 2. The Orchestrator in an active state, waiting for an email with a specified subject to trigger the bot once the event occurs.
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3.2 Email interaction and attachment processing

The Bot interacts with the Gmail server via the IMAP Protocol (Internet Message Access Protocol). IMAP
protocol offers a secure connection to retrieve emails from the inbox. Having arrived at the mailbox, the Bot retrieves a
list of emails via the Get IMAP Mail Message activity in UiPath, configured with parameters such as Gmail server
details (imap.gmail.com), name of the email folder (Inbox), and the needed authentication details. Once emails are
fetched, the Bot verifies for attachments. If any attachments satisfy the required criteria, they are stored to a specific
folder on the system. If any attachment does not satisfy the specified format or content requirements, Bot sends an
automatic follow-up email to the sender asking for the proper file. The Get IMAP Mail Message activity property
window is depicted in Figure 3.

UiPath.Mail IMAP Activities. GetiIMAPMailMessages

Common -~

a
& GetPassword TimeoutMs

52 GetIMAP Email List P A Connection Details ~
Email folder Use Integration Service
inbox U@ True ® False
Additional filters Server

imap.gmail.com S

Port
{} 993 &

"] For Each currentMailMessage -
3 = £ Use OAuth

In True ® Fabse

{} emaillist
Email

5 Body HES {} "durgawebhosting@gmail.com” &
Password

[} EncryptedPassword

Secure password

Ignore CRL
True @ False

Secure connection

SslOnConnect

Fig. 3. Property window of get imap email list activity

3.3 File handling and data extraction

The attachments downloaded from Gmail have vital information, such as Zoom ID, vv code, questions, keywords
and file location. Once the Bot downloads attachments, it automatically processes the content of these files into a
Datatable. A Datatable is a data format in UiPath that holds tabular data, just like an Excel sheet. Then data from
datatable is then added to a Queue for further processing.

3.4 Queue management and user interface automation

The data in the Datatable is moved to the queue in bulk with the help of the "Bulk Add Queue" activity, as seen in
the Figure 4. UiPath queues are employed to structure, administer, and monitor data to allow for efficient processing,
enhanced handling of errors, and scaling of automation activities effectively.

=, Bulk add queue items from DataTable to Or... /2

Orchestrator folder path
Type: BulkAddQueueltems

Durga Name: Bulk add queue items from DataTable to Orchestrator queue
Adds a collection of items from a Data Table to a queue. The status of the

R
Queue Name iterns will be New.

CCBot Included in UiPath.System.Activities
Data Table *
{} DataTable O®

Fig. 4. The Bot organizes downloaded content into queues for optimal control by employing the bulk add queue activity

UiPath uses Selectors as exact locators for Ul objects, which provide direct interaction. However, where Ul layouts
are changing or not sufficiently stable, Anchors provide a better solution by allowing the bot to find a target object
relative to an unmovable reference point on the screen, which provides better automation stability, as shown in Figure 5.
The Bot launches Zoom Workspace application and clicks on "Sign in" button through click activity. The moment the
sign-in page is launched, it types the host's email address and password into their own fields through UiPath's "Type
into" activity. Once the credentials are typed in correctly next it proceeds and clicks the "Sign In" button to complete the
login process. This automation accelerates the entire process, which is faster and more efficient in gaining access to the
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Zoom Workspace with no direct intervention on the user's part. Within the Zoom meeting, the Bot clicks the
participant’s icon and get details of all participants into DataTable using Find children activity. Exact interaction with
such items is done by using a combination of target and anchor selectors. The target selector determines the target item,
whereas the anchor provides a contextual hint so that the click is performed on the correct item. This improves the
stability of the automation and makes it robust against application layout changes.

Descriptor Settings r
B
nfor creen:
Click type Mouse button
Single v Left ~
#1; Click participants icon I A
e & Configuration ~
= Options v
Click type Mouse button
e = Window selector D ~
Single v Left ~
<und app="zoom.exe’ cls='ConfiultiTabContentindClass’
title='Zoom Meeting Participant ID: 153605 48-
o minutes® />
s Click "Maximize A
© Target ~
Strict selector m
<und cls="ZPContrelPanelClass’ title='Meeting
tools® />
<ctrl name='Open participants panel, closed, *
u participants, AltsU' role='push button' />
*ct (Shift + F7), Analyze File (F7), Validate Project (Shift + F8) or Validate File (F8) <ctrl role="pane’ />

Fig. 5. Marking targets and anchors to identify input elements within the target application using a unified targeting approach

Upon collecting participant’s details, it selects the "Chat" icon using click activity. It then posts a question taken
from the queue into the chat box by using the Type into activity. The students can then look and respond to this question
in real-time. After posting a question in chat box, the Bot waits for a response over the course of two minutes, allowing
sufficient time for students to engage. It then collects the responses from students who have replied within this window,
recording each participant's name and message into a well-organized data table. Once the response period concludes,
the Bot carefully monitors each participant's attendance during the Zoom meeting. Those who are not present are
marked as "Absent," while participant's who attend the meeting are recorded as "Present”. In addition, Bot identifies
participants who were Present but not engaged in the meeting. These participants are labelled as "Present-Inactive". It
sends them a polite reminder, informing them of the lack of a reply.

Moreover, the Bot uses Al to analyze student responses and generates personalized feedback to motivate and
encourage further engagement. A hybrid model is used by combining OpenAl large language model(LLM) with a
keyword based validation mechanism. The language model employed by the system is OpenAl, which was chosen for
its ability to understand and evaluate subject-specific content.

We added a keyword validation stage to guarantee that the responses are correct and cover all relevant points.
Associated Keywords for a question are provided by instructor at initial state when providing meeting details through
mail. The system validates OpenAl responses with associated keywords. If any essential phrases are missing, the system
automatically sends OpenAl a modified HTTP request with an updated prompt seeking a more detailed and
conceptually accurate explanation. The developed Bot consists of a main workflow that invokes the “Al sequence”
workflow. A workflow named "Al sequence” workflow is created with two arguments: one as an input (say,
Message_input) and the other as an output (say, out_Message) as shown in Figure 6.

aisequence - Invoke Workflow File (aisequence.xaml) > Arguments (Dictionary <5tring, Argument=

Build a dictionary of arguments to use as input for the invoked Workflow.

D, aisequence - Invoke Workflow File (aiseque... Key Type Direction  Value
Workflow file name * Open workflow| Message_input String ~ n v 1} FinalMessage Jd
§ @ "
aisequencexaml X v @ out_Message String v Out v {} output1 @
Arguments Refresh arguments
2 item(s) in Dictionary O @

Fig. 6. Al_sequence workflow with defined arguments.
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The Message_input argument takes its input from the FinalMessage variable, which is the response of the
participants to a question, and passes it to OpenAl for analysis. The workflow utilizes an HTTP request activity to
connect to connect to OpenAl’s API, which includes necessary parameters like an API key as shown in Figure 7.

&) HTTP Request Wizard - o X
7
Request Builder Response
(%)  Assign S B
Save to Value to save End point: {} “https://api.openai.com/v1/chat/completions™ O @
{} chatGptVersion @ = [} "gpt-4o-mini} Preview URL:
v
) Enable SSL certificate verification
(%)  Assign
Save to Value to save Timeout: {} 60000 RC]
{} inputl @ = {} JObjectFrom¢
Client Certificate {} enterave " @ Client Certificate Password {} Entera VB ' @
v
g% HTTP Request i a|| Request Method: POST ~
Import Configure Accept response as:  JSON ~
v Parameters ~

{:} Deserialize JSON
Add Parameter = Add Header ~ Add URL Segment  Delete
JSON string *

{} responsevar Name Value Type
Content-Type {} "application/json” " @ | HttpHeader v
v Authorization {} "Bearer"+api_key ' @ | HipHeader v
=/ Write Line Parameters {} *POST" U @ | GetOrPost v
Text
{} jsonobjectout{"choices")(0)("message”)("c P a— -
Authentication None >

Fig. 7. Http request wizard to connect OpenAl

The input argument is sent as part of the request, and the response from OpenAl is stored in the output argument.
The OpenAl output is processed using a keyword-driven technique, in which the Python code looks for keywords based
on the question. If any keywords are lacking, the system will send an HTTP request to OpenAl with the missing
information for the defined answer. After all processing, the output argument which holds the participant's response
feedback is processed and typed into the Chat window of the Zoom application. This has led students to believe that
their answers are being thoroughly reviewed and checked, encouraging them to be more engaged in session. The figure
8 illustrates students responding to a question posed by Bot, followed by Bot displaying feedback after reviewing their
answers. Additionally, it highlights the students who remained inactive during this process (i.e. Slow Responders).

@ Meeting chat

durgapprasad’s Personal Meeting Room

Total Students in Meeting:- &
The developed Bot displays total no of participants
Total Host Logins - 2 3 : 2 3
in the meeting and posts a question taken from the
Total Participants - 10 email, provided by the host prior to the meeting in
the chat box asking participants to respond within
‘What is primary key in dbms’ 2
2 minutes.
Answer Quickly your Time will end in 2 minutes -
@ itis 2 unique kov. -
inDBMS
(- I
During the meeting, participants responses to the
B s used in tavies question were scattered , with some answers , like the
x one from roll number 230550804681006, arriving in
oo the middle of others ,causing confusion and making it
O oneryre hard to follow
of key
@ i snouia be uniaue and not nul
@ Time Ended
slow responsers: 23055
xxeex Studont Answer Validation Foedback ##44¢
Below Is the validation for cach Active Participants answers - Participant230550804681001: Correct, a primary key is indeed unique. Good jobl The Bot displays roll numbers
of slow responders and also
Partic cifically a unique key in DBMS, provides feedback to the
participants who were active
Partici 550804681006: Good point! A primary key is indeed a key used in tables.

and answered the question
Participant230550804681005: Corroct: primary keys ar indeed used in tables for unique identification

Excellont A primary key must be unique and not null, Well donel

Fig. 8. Student Engagement and Feedback Process.
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Figure 8 illustrates the Bot identifying slow responders and simultaneously giving feedback to those who are actively
engaging in the meeting. This approach helps motivate everyone to stay involved and encourages greater participation
in upcoming sessions.

3.5 Excel file handling and reporting

The Bot uses UiPath Excel management activities to effectively capture the details of the students. It fills the rows
with appropriate information regarding each student's attendance. The student attendance is divided into three categories:
Present, Present-Inactive, and Absent. Through UiPath automation, the Bot makes sure that all the data is accurately
captured in the Excel sheet. For each and every meeting, whenever Bot will trigger, it will add a new column in the
Excel sheet with respect to session date and time as column name. This way, every student's information is properly
linked with the respective meeting date and time. The student hall ticket number is used to modify the concerned row,
keeping a systematic record of response and attendance. UiPath incorporates sophisticated error handling methods to
ensure that the Bot keeps running optimally even if there are errors. In case of a failed operation, e.g., an error in
handling the user interface or fetching the data from the application, the Bot can retry the action multiple times. In
addition, complete Exception Handling allows any errors to be logged and reported so that they can be resolved quickly.

3.6 Transaction updates and report generation

After the Bot finishes its operation for a specific Zoom meeting, it updates the status of the queue item inside the
UiPath Orchestrator. The transaction status reflects if the processing went smoothly(Successful) or any error occurred
(Failed). The Bot will create reports summarizing the student attendance. Additionally, the Bot proceeds execution with
the next transaction item in Queue.

3.7 Error handling and system reliability

We developed the automation using UiPath retry features to handle problems like a bad internet connection or
system errors. If a task fails, it can try again according to the rules we set because we used Orchestrator queues with
automatic retry settings. Try-catch blocks and retry scopes were also incorporated into the workflow to address transient
issues, such as a slow response or connection timeout, by trying the action again before giving up. This configuration
makes the Bot more dependable by enabling it to fix common mistakes without assistance. UiPath queues are employed
to structure, administer, and monitor data to allow for efficient processing, enhanced handling of errors, and scaling of
automation activities effectively.

3.8 Outlier detection for finding students at risk

An approach that combines a three-level attendance classification (Present, P_Inactive, and Absent) with GPA is
presented for identifying students who are at risk. Three machine learning models are used to find strange behavioral
patterns; DBSCAN, isolation forest, and one-class SVM. A consensus approach decreases false positives and increases
reliability by only alerting students when at least two models agree. The method helps in identifying students who might
genuinely require early assistance or intervention.

Algorithm 1. Algorithm of the developed Bot

Stepl: Configure the Bot for logging windows by entering username and passwords from orchestrator assets.
Step2: Configure the Get IMAP mail message activity.
Step3: Configure the Bot to take email-id and password from orchestrator assets or config file in RE-framework.
Step4: out_mail: = List<MailMessage>
Step5: For each mail-in out_mail repeat
if is_important(mail)
open the mail
Download attachments File.
Step6: Open the downloaded file which contains zoom meeting details and transfer it into queue for better
Management.
Step7: Use Get Transaction item to get information from queue.
Step8: For each Transaction Item
perform Ul automation activities to login into the meeting using Transaction item.
Perform data scraping to get all participants details.
Post Questions in chat and collect responses of all participants and saves accordingly the participants status.
Use OpenAl to analyze response of participants and send response in participants in chat to encourage for
further engagement.
Perform Excel management activities for inserting or updating participant’s status.
Step9: After completing step8, Generate and update reports which are useful for weekly report of participants
periodically.
Step10: Send mail to all Faculties and students of their attendance status and engagement percentage.
End
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4, Results and Discussions

The Bot has been tested in UiPath 2023.8.0 on a 64-bit Windows 10-based system with Intel Core i5 processor and
8 GB RAM. The whole purpose of these tests is that the Bot behaves as expected under all defined tasks. Telangana
University Faculty Members were asked to send emails under the subject 'Student Engagement-CC Bot", with
attachments containing information for opening the Zoom meeting. A few emails were specifically sent with varied
subject lines so that the Bot would be tested for whether it could recognize relevant content or not. When the correct
email was received, the orchestrator initiated the process of the Bot.

Upon receiving the appropriate email, the Bot downloaded the attachments of the emails, subsequently logged into
the email account and continued with the specified workflow. It retrieved Zoom meeting-related data from the files that
were downloaded, successfully logged into zoom meeting, conducted Ul automation to scrape information from a Zoom
Workspace application, and finally saved processed data in specified Excel files. The Bot was successfully able to sort
emails, download files, and scrape and organize data without human intervention.

4.1 Performance evaluation

The performance of the Bot that has been developed was assessed according to some important quality-of-service
parameters:

Table 2. Quality-of —service parameters used for performance evaluation

sno | Quality-of-service Description
Parameter
1 Efficiency The ratio of valuable tasks completed by the Bot in comparison to manual effort
2 Time Consumption |The amount of time taken by the Bot versus human labor to perform the same tasks
3 Accuracy The Bot's ability to process data and complete tasks without errors.
4 Precision The Bot's capability to consistently perform tasks with minimal errors and deviations.

The Bot was tested with two scenarios:

Case | — Manual Process: Faculty members asked to manually collect data from emails, login into Zoom app and
retrieve participant’s details and update into an Excel sheet. Then asked to analyze students who didn't reply. It became
such a monotonous task to analyze student's replies because they were responding in zig zag pattern. This consumed all
the meeting time and they couldn't focus in delivering lecture.

Case Il — Automated Process (Bot): The Bot was used, where it automatically downloads attachments, scrapes data
from Zoom Application, and save the data into Excel files. This method significantly reduced the need for human
intervention.

1. Efficiency

In Case I, human fallibilities, including inconsistencies, mistakes, and emotional biases, hindered manual processes,
leading to unpredictable results. In contrast, the Bot's automation in Case Il showed a considerable boost in efficiency,
executing tasks consistently and without any mistakes that usually happen in manual processing.

2. Time consumption

In Case I, the manual process consumed much more time, especially with large datasets. For instance, manually
processing students who were present in meeting and finding students inactive during meeting have wasted lot of
meeting time. The Instructors work was challenging as chat messages often come in one after another, with other
student’s chat messages mixing in. This makes it difficult to follow the conversation and respond to questions in an
organized way. However, In Case Il, using the Bot finished the entire process in 3 minutes and 55 seconds, with 2
minutes spent idle while waiting for student’s responses. This means the Bot completed the task in just 1 minute and 55
seconds (115 seconds) of active time, highlighting the substantial time efficiency that automation can offer. The
system’s ability to operate within this time range proves that the Bot is not only efficient but also scalable for larger sets
of participants in Zoom meeting. The output of the Bot is shown in Figure 9.
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O/[a0[mw[63][@| &&= ©

@ 02/28/2025 17:44:13 Execution started for file: meetingBot

© 02/28/2025 17:44:17
© 02/28/2025 17:44:17
© 02/28/2025 17:44:34
© 02/28/2025 17:45:02
[0 02/28/2025 17:45:02
© 02/28/2025 17:45:03
[0 02/28/2025 17:45:03
© 02/28/2025 17:45:04
0 02/28/2025 17:45:04
© 02/28/2025 17:45:04
[ 02/28/2025 17:45:04
© 02/28/2025 17:45:05
0 02/28/2025 17:45:05
@ 02/28/2025 17:45:05
[ 02/28/2025 17:45:05

zoomAttendedBot execution started

Audit: Using Desktop App. App: C:\Users\durga\AppData\Roaming\Zoom\bin\zoom.exe Arguments:
Audit: Using Desktop App. App: C\Users\durga\AppData\Roaming\Zoom\bin\zoom.exe Arguments:

getting participant name
Durga Prasad

getting participant name
durgapprasad

getting participant name
230550804681001
getting participant name
230550804681003
getting participant name
230550804681004
getting participant name
230550804681005

@ 02/28/2025 17:45:06 getting participant name

[0 02/28/2025 17:45:06 230550804681006

@ 02/28/2025 17:45:06 getting participant name

0 02/28/2025 17:45:06 230550804681012

@ 02/28/2025 17:45:07 getting participant name

[0 02/28/2025 17:45:07 230550804681014

@ 02/28/2025 17:45:07 getting participant name

[0 02/28/2025 17:45:07 230550804681009

@ 02/28/2025 17:45:07 participant name listed

© 02/28/2025 17:47:35 Audit: Using Excel File: E\project3file\mpcs2023.xlsx

@ - Participant230550804681003: Correct, it's one type of key in DBMS but lacks detail about uniqueness and nullability.
- Participant230550804681001: Incomplete; a primary key must be unique and cannot be null.

- Participant230550804681006: Correct that it is one type of key, but clarify the importance of uniqueness and nullability in a primary key.
- Participant230550804681005: Correct, highlighting uniqueness and non-null requirement effectively describes a primary key.

© 02/28/2025 17:48:13 zoomAttendedBot execution ended in: 00:03:55

02/28/2025 17:4741

Output  Breakooints & Bookmarks

Fig. 9. Output Log file of the developed Bot.

3. Accuracy

When tasks were done manually (Case 1), there were unavoidable mistakes caused by human errors like
misreading emails or misspelling student IDs and their Present or Inactive Status. In contrast, the automated process that
the Bot followed in Case |1 always guaranteed high accuracy. All student IDs were entered correctly with their status of
presence along with time of meeting, and the results were stored in the corresponding Excel files without any
discrepancies. This highlights the higher accuracy achieved by the Bot compared to manual processing. Bot maintaining
student’s attendance with their presence status (Present, P_Inactive, Absent). For every meeting, new column is added
and the Bot takes the meeting time as column header automatically as shown in Figure 10.

Hallticket No 2025-02-14_12-53 2025-02-15_11-58 2025-02-17_12-16 2025-02-18_12-49 2025-02-19_13-03 2025-02-18_13-06 2025-02-22_13-58 2025-02-24_14-19 2025-02-25_14-33 2025-02-28_11-47
230550804681001 AB P AB P AB P P P AB P
230550804681002 P P P-InActive P-InActive P P-InActive P-InActive P-InActive P AB
230550804681003 AB P-InActive AB P-InActive AB P-InActive P P P P
230550804681004 AB P P P P P P-InActive P P P-InActive
230550804681005 P AB P AB P AB P AB P-InActive P
230550804681006 P-InActive P P-InActive P-InActive P-InActive P P P P P
230550804681007 P P AB AB AB AB P-InActive AB P AB
230550804681008 AB P-InActive P P P P-InActive AB AB AB AB
230550804681009 P AB AB AB AB AB P AB AB P-InActive
230550804681010 AB P AB AB P AB P P P-InActive AB
230550804681011 P-InActive P-InActive P P P-InActive P P-InActive P-InActive P AB
230550804681012 AB P-InActive AB P-InActive P P AB P AB P-InActive
230550804681013 P P P P P AB P AB P-InActive AB
230550804681014 AB P-InActive AB P P-InActive P AB P AB P-InActive

Fig. 10. Bot maintaining student’s Attendance details with date & time of meeting taken automatically as column header.

4. Precision

The Bot executed its operations with minimal deviation from the desired results, exhibiting excellent precision.
The automated process is efficiently optimized to prevent mistakes, particularly when dealing with dynamic content
such as web pages with rapidly changing components, based on its capability to finish actions with high reliability.
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4.2 New insights into three category classifications

Previously, in online meetings “Present” was misleading because students could be logged in meeting but be
disengaged. Now, we can see who are truly participating and who are idle(P_Inactive). We can see from the Figure 11
that even some of the student’s attendance is 100% their active engagement is 60% indicating their inactive status. This
allows targeted Inventions for inactive students before they become fully Absent.

No of Days Present  No of Days Present

. . No of Days Active
HtNo | Total Days and active but Not Active Attendance% .
. Absent participation%
(P} (P-Inactive)

230550804681001 10 6 0 4 60 100
230550804681002 10 4 5 1 90 44
230550804681003 10 4 3 3 70 57
230550804681004 10 7 2 1 90 78
230550804681005 | 10 5 1 4 60 83
230550804681006 10 6 4 0 100 60
230550804681007 i 10 3 1 6 40 75
230550804681008 | 10 3 2 5 50 60
230550804681009 10 3 0 7 30 100
230550804681010 ° 10 4 1 5 50 80
230550804681011 10 4 5 1 90 44
230550804681012 : 10 3 3 4 60 50
230550804681013 10 6 1 3 70 86
230550804681014 : 10 3 3 4 60 50

Fig. 11. Bot also maintains weekly Attendance of students along with Active participation percentage.

4.3 Computational complexity

In the case of UiPath RPA, computational complexity refers to the efficiency of the Bot's execution of tasks. It
comprises aspects like the use of resources (CPU, memory) and the duration for which the process is completed. Yet,
common computational analysis approaches such as Big O notation are not directly extendable to RPA solutions. The
performance of the Bot was validated by executing data processing for various Zoom meetings, with findings proving
that the Bot took only 115-140 seconds of active time where additional 2 minutes is Bot's idle time. The performance
shows that the Bot works well even with big datasets.

4.4 Early Identification of Students Needing Support

GPA scores and attendance data were used to analyze 902 students over a 30-day period. The three levels of
attendance behavior—Present, P_Inactive, and Absent—were numerically encoded for machine learning analysis. There
were also other behavioral characteristics like the number of inactive days, the number of absent days, and an
attendance trend that contrasted recent and past attendance. Despite having about three inactive and six absent days, the
average student had a high attendance score of 0.75. With an average GPA of 0.35, the scores showed a wide range of
academic performance levels. Although some students saw a decline in attendance, the attendance trend metric revealed
that many students started to improve towards the end of the 30-day period, suggesting a gradual improvement in
engagement. Students with unusual attendance-performance patterns were identified using three anomaly detection
models: Isolation Forest, One-Class SVM, and DBSCAN. The results are displayed in the figure 12 below.

Total students analyzed: 902

f Summary Statistics:

mean std  min max
attendance_score ©.749834 ©.076371 0.50 0.950
inactive_count 3.129712 1.675648 0.00 9.000
absent_count 5.940133 2.277323 0.00 13.000
gpa_score 09.350865 ©.394337 0.0 0.984
attendance_trend ©.805931 ©.188749 -0.55 0.580

il Outliers Detected Per Model:
Model OQutliers Detected

] Isolation Forest 136
1 One-Class SVM 137
2 DBSCAN 62
3 Consensus (*2 models) 112
4 Soft (21 model) 173

Fig. 12. Attendance trends and model wise outlier detection with consensus approach.
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Number of Outliers Detected by Each Model

175 A

150

125

100 A

751

Outliers Detected

50 A

25 A

Fig. 13. A bar chart showing number of outlier’s detected by each model.
4.5 User perception: Student and Faculty

To gather feedback, instructors and students had informal discussions after live sessions. verbal comments and
usage observations were documented in order to understand user experience and perception. Both faculty and student
feedback indicated that they had a good experience using the system during live sessions. Students thought that class
activities were better structured, particularly in terms of facilitating discussions and providing prompt answers to
queries. Particularly in larger groups, this structure made students feel simpler to participate and maintain focus.

On the other hand, when the instructor sends the session's meeting 1D, passcode, and questions with keywords to
the official email address, the Bot is automatically activated via email. The instructor's device is not impacted because it
joins the Zoom session independently from a different computer. UiPath Orchestrator, which offers total control, error
handling, and retry mechanisms, ensures dependability and manages the entire automation. The Bot instance joins the
meeting to gather important data like participant responses, chat messages, and attendance. Instructors can view the
Bot's conversation in the Zoom chat window at any time and are free to use their systems as normal. This enables them
to keep an eye on interactions, confirm the accuracy of responses, and follow the engagement's progression without
having to step in. Instructors reported that it freed them up to focus more on instruction by reducing repetitive duties
like tracking attendance, keeping a watch on participation, and collecting responses. Additionally, they also appreciated
having full oversight, with the ability to review and adjust any automated output if needed. All things considered, the
system was viewed as a beneficial by the instructor which enhanced class flow while maintaining the instructor's central
role.

5. Conclusion

The Bot, which was developed by using UiPath, was a powerful and efficient tool for automating routine work on
video conferencing applications. By incorporating email management, Ul automation, data scraping, and Excel file
management, the Bot significantly reduced manual labor, improved efficiency, and improved accuracy resulting in
greater student engagement. The performance test demonstrated that the Bot could accomplish tasks within minutes as
opposed to manual methods while generating high accuracy. Moreover, the fact that the Bot can handle huge data and
run consistently on multiple runs demonstrates that the Bot can be utilized on a large scale in educational institutions.
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