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Abstract

Evaluating employee workplace engagement requires multiple indicators and systematic measurement
approaches. Quantifying employee productivity remains a persistent challenge in organizational performance
management. To address this gap, this study addresses three research inquiries: (1) A desktop application that
focuses on capturing the engagement of the user, specifically active windows, mouse clicks, keystrokes, and
idle time. The captured data is visualized as bar graphs and pie charts, with downloadable reports reflecting
each user's engagement. (2) The application includes multiple tabs that enable tracking, reflection, and
generation of reports based on user activity. This pilot study focused on functional validation of the system
rather than statistical generalization, reflecting its exploratory nature without reliance on participant data. (3)
On evaluation using the Black Box Testing for its functionality, the Desktop Application for Workplace Computer
Engagement Monitoring Using Visual Analytics system obtained an excellent result for its functionality, thereby
achieving the study’s objectives.
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INTRODUCTION

In the study of Vitak et al. (2023), their findings
emphasize that the acceptability of workplace
surveillance largely depends on context, and
that diminishing employees’ privacy and
autonomy can intensify existing power
imbalances, particularly for those in vulnerable
positions. Parker et al. (2022) mentioned that
employees who choose to work remotely,
monitoring practices introduced during the
pandemic have become normalized, suggesting
that heightened surveillance will likely remain a
feature of the workplace regardless of location,
meanwhile the transition to remote work during
the pandemic affected women in the workplace
disproportionately (Chauhan, 2022). Many
employees tend to view workplace surveillance
more negatively when the purpose for
collecting sensitive data is unclear, often
perceiving it as a misuse of authority (Sannon
et al,, 2022).

Modern workplace productivity assessment
increasingly relies on data-driven
methodologies and advanced analytics tools.
The transition to remote work during the
pandemic affected women in the workplace
disproportionately (Chauhanet al., 2022) as they
have advocated for a more nuanced
understanding of how heightened surveillance
and cross-boundary data flows affect
individuals and workplaces (Marwick et al,
2022). It has been observed that greater
dependence on email, video conferencing, and
messaging heightened stress and conflict
among many employees, particularly women.
Building on these concerns on how the
pandemic has reshaped the future of work, this
study examines how the expansion of
workplace surveillance during and beyond the
pandemic may reinforce existing inequalities
and power imbalances, ultimately
compromising employee privacy and well-being

Technologique: A Global Journal on Technological Developments and Scientific Innovations

(Pennington et al., 2022).


http://creativecommons.org/licenses/by/4.0/?ref=chooser-v1

Visualizing data can be entertaining, and
complex, visual analytics (VA) has grown
rapidly over the past two decades. It has
evolved from a problem-driven convergent area
of research at the intersection of visualization,
data mining/analytics and statistics (Ebert
et.al, 2021). To provide an intuitive interface,
visualization techniques need to be used,;
nevertheless, the visualizations themselves
need to be carefully selected so that end users
may quickly and easily understand them without
requiring a great deal of training (Qu et al,
2015). It can be difficult to assess employee
performance at a company where the workload
and responsibilities of different employees vary
greatly. This includes knowing how quantitative
measurements of employee achievements
relate to supervisor expectations and the main
drivers of good performance (Zhao et al., 2020).

This research utilized visual analytics to
measure workplace computer engagement,
particularly to address the following research
questions:

1. How can visual analytics effectively capture
workplace engagement?

2. What engagement patterns emerge from
computer activity data?

3. How do stakeholders evaluate such
monitoring systems?

The theoretical framework links user activity
indicators such as keystrokes, mouse clicks,
and active windows to engagement theory and
productivity models. This study fosters a
desktop application for Workplace Computer
Engagement, that determines the activity levels
through these engagement indicators and
evaluates the application using Black Box
Testing for its functionality to guarantee that the
system's functionalities operate as intended. As
a result, the researcher could concentrate on
testing, troubleshooting, and improving the
many characteristics of each role in the system.

The system is designed to comprehensively
monitor user engagement by capturing real-
time data on active processes, keystrokes, and
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mouse clicks during working hours. Both Admin
and User interfaces include core tabs
Dashboard, Tracking, Analytics, and Reports.
However, the Admin panel uniquely includes
additional functionalities: a Search Capability
Tab for locating users and a Register Tab for
adding new users. Key information such as
attendance, tracking details, and active
processes is accessible to both user types.
Within the Analytics Tab, user activity is
visualized through graphs that display
keystroke and mouse click counts. A Date
Range selector enables time-specific analysis,
while Graph Frequency options (hourly, daily,
monthly) allow dynamic viewing of engagement
trends. Below the graph, visual analytics
provide a detailed breakdown of user actions
within selected timeframes. A pie chart further
categorizes user activity based on process
types of Lifestyles, Socials, Entertainment,
Productivity, and Others according to the
selected date range, offering an at-a-glance
summary of how time is allocated across
different task categories.

On top of this, the desktop application only runs
on windows users; phones and tablets are not
allowed to access the application, even i0S
users. The .Net 6.0.302 framework is needed for
the desktop application to be used. The
summary of the reports is also downloadable
but only limited to the following file formats: Pdf,
Excel, HTML, and Word. An internet connection
is required for the application to be utilized.

LITERATURES

According to (Ebert et al., 2021) emphasize the
importance of integrating human-centered
approaches with analytical tools to effectively
manage and interpret large datasets. Visual
analytics allows users to explore complex data
visually, supporting decision-making processes
across various domains. (Qu & Chen, 2015)
demonstrate the real-world impact of visual
analytics. (Wolfe, 2015) adds that teaching
students how to interpret data visually is crucial
in fostering analytical thinking.

Studies on predictive analytics (Siegel, 2016;
Elkan, 2013; Ibrahim, 2015) show how data
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mining techniques can uncover patterns that
assist organizations in forecasting outcomes
and making informed decisions. These works
explain how the science of prediction supports
operational and strategic objectives across
industries. Sentiment analysis and social data
visualization have also been explored in relation
to user-generated content. (Chang et al., 2017)
analyzed hotel reviews using deep learning to
extract meaningful patterns from customer
feedback. Similarly, (Hoque & Carenini, 2014)
developed ConVis, a visual tool to analyze blog
conversations, enhancing understanding of
public sentiment and interaction dynamics.

Literature Matrix. In corporate environments,
employee monitoring tools like Teramind,
Activirak, Controlio, Hubstaff  StaffCop,
LiquidPlanner and Microsoft Power Bl The
researchers conducted a comparative analysis
of existing monitoring software to evaluate their
features and capabilities. The comparison
focused on seven key aspects:

1. keystroke and mouse click tracking,

2. graph visualizations,

report generation in multiple formats (PDF,
Excel, and CSV),

date range selection,

time tracking functionality,

visual analytics, and

process type categorization.

w
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This evaluation provided insights into the
strengths and limitations of each software,
guiding the development and enhancement of
the developed system.

Table 1
Monitoring Matrix of Existing Software

Existing Monitoring

Softwares 12 3 4 5 61
Teramind's v Vv
ActivTrak v v
Controlio v v v
Hubstaff v v
StaffCop v N
LiquidPlanner v v
Microsoft Power Bl v v
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The comparative analysis identified the
common features across all monitoring
software reviewed. Tools like Activlrak and
Teramind offer advanced reporting that
provides both managers and employees with
performance insights, though they lack flexible
Date Range tools. Controlio offers limited
process categorization, only distinguishing
between productive and distracting activities. To
address these limitations, the developed
desktop application introduces enhanced
features, including a Date Range selector for
hourly, daily, and monthly graph views, and
customizable report exports in PDF, Excel,
Word, and HTML. It also includes refined
keystroke and mouse click tracking, and a more
detailed categorization system for user activity:
Social, Entertainment, Productivity, Lifestyle,
and Others. Moreover, unlike existing software,
the developed system incorporates visual
analytics that not only reflect user engagement
but also identify specific processes and
websites accessed providing more actionable
overview for administrators and users alike.

METHODS

System Development Methodology. The Spiral
Model is the methodology used in developing
desktop applications. The Spiral Model was
initially proposed by (Boehm, 1988), a very
important software development life cycle
model.

A Cumulative cost

1.Determine Progress 2. Identify and
objectives —T - resolve risks

— -

T
(S— - operational
Review / S \F\mmm Prototype 2 | prototype
Conceptat | _Conceptet Derailed
=== ] -
- .
- .
Tos o

design
-

Test

Implementation
4. Plan the Release |—
next iteration 3. Development

and Test

Figure 1
Spiral Model
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The spiral model's unique feature is its
capability to handle risks. The spiral model
represents the help of a spiral, but the number
of loops is subjective and depends purely upon
the project. The said model consists of 4
phases, namely. Design, Implement, Playtest,
and Evaluate phase.

In the Design phase, the researcher identified
requirements such as report formats, visual
tools, and system components, guided by
literature  review and planning. The
Implementation phase involved iterative
prototyping starting with Ul and activity
tracking, then refining data visualization using
bar and pie charts, and finally expanding report
generation features. During the Playtest phase,
the system was tested using Black Box Testing.
In the Evaluation phase, their feedback was
used to improve the system, with final
assessments confirming its effectiveness in
tracking engagement, visualizing data, and
generating reports.

System Requirements and Design. The goal of
workplace computer engagement with applied
visual analytics is to track the engagement of a
user, an employee, or any worker. Their
engagement that will be captured and
measured will be derived from (keystrokes,
mouse clicks, and open software or
application). To accomplish this goal, workplace
computer engagement with applied analytics
was designed to reflect a user's engagement,
which will be represented in visual analytics
form such as a bar graph and pie chart.

Research Design Components. Upon user login,
the system captures keystrokes, mouse clicks,
and active windows, converting them into
engagement data. This data proceeds to a
visualization stage, generating bar graphs, pie
charts, and detailed reports on attendance,
tracking, and interaction metrics. These outputs
inform administrators, enabling them to assess
user engagement and make evidence-based
decisions for monitoring, evaluation, and
strategic improvement.

Task 2. Focuses on evaluating engagement. At
the admin level, total keystrokes and mouse
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clicks are shown in a bar graph, while a pie
chart displays the categories of websites or
software used categorized into lifestyle,
productivity, entertainment, and socials. All
engagement data, including attendance and
tracking reports, can be exported in PDF, Excel,
Word, or HTML formats.

Task 3. Supports the decision-making process
of administrators. Engagement reports help
assess user performance based on the
complexity and nature of the task - whether it
was self-initiated or assigned. Weighting for
different job types can be considered. Visual
graphs assist managers in evaluating user
participation and engagement effectively.

Application of Visual Analytics in the Study.
There are a wide variety of choices when it
comes to showing visualizations. However, the
most appropriate visualization is how you
understand and visualize the data and its
composition. The objective is to show to your
superior, or even a user, a clear presentation
and how they process this visual information.
Thus, this study utilized bar graphs and pie
charts to visualize the engagement of a user.

20,0004 19384

Mouse Clicks

Monthly

Figure 2
Sample bar graph presentation

Bar Graph. It is the most used for comparing the
quantities of different categories or groups
wherein the values of a category are
represented using the bars. Under the Analytics
Tab, the bar graph is configured in horizontal
bars; the height of the graph varies based on the
total number of captured keystrokes or mouse
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. Lifestyle
BN Socials
B Entertainment
I Productivity
B Others

Figure 3
Sample pie chart presentation

Pie Chart. A pie chart is used to categorize a
user's engagement. It is classified and reflected
in each slice of the pie. Sample categories are
the following: productivity, lifestyle,
entertainment, and socials. The other software
or applications that are not captured will be
categorized as others. The percentage of each
category is reflected in each slice.

Keystroke and Mouse click. The developed
applications only capture the number of the
keystrokes and mouse clicks and not the actual
value that is being clicked by the user.

Current Active Window. The developed
application captures the current active window
that has been opened and engaged by the user
within 60 to 120 seconds and all of them will be
reflected in the tracking detail report
furthermore all the captured names of the
active window that has been opened will be
categorized as, lifestyle productivity
entertainment and socials.

Ethical Consideration. To address potential
ethical concerns associated with monitoring
software, this study focused solely on functional
validation through Black Box Testing and did not
involve human participants. The evaluation was
limited to verifying system features such as
activity tracking, visualization, and reporting
within a controlled environment. No personal or
user-specific data were collected during
testing. Nonetheless, because workplace
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monitoring tools inherently involve sensitive
information such as keystrokes, active
windows, and application usage, the study
highlights the importance of adhering to data
privacy regulations, implementing strong
security safeguards, and ensuring transparency
and accountability in future real-world
applications.

Data Privacy and Compliance Considerations.
The deployment of workplace monitoring
software raises important questions about data
privacy, employee autonomy, and compliance
with existing data protection frameworks. Given
that the system collects user activity data such
as keystrokes, mouse clicks, and active
windows, strict safeguards are required to
prevent misuse or unauthorized access.

Workplace monitoring software must balance
productivity tracking with respect for employee
privacy. Since it records sensitive engagement
data (keystrokes, mouse clicks, active
windows), strict safeguards are essential to
prevent misuse. Compliance with data
protection laws, transparency with employees,
and secure handling of information are critical
to ensuring ethical and responsible use.

RESULTS

RQ1. How can visual analytics effectively
capture workplace engagement?

Tracking user activity during working hours,
including keystrokes, mouse clicks and active
processes.

Start tracking!

Lo The data collected will be used in creating analytics and graphs.

Total Keystrokes: 15

Total Mouseclicks: 47

Active Window: = DOCUMENTATION - Word

Stop the tracking!
et Tracking can be stopped anytime by chicking this Time Out button.

Figure 4
Real-time monitoring interface
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The figure illustrates the real-time monitoring
interface used in this study to capture
workplace computer engagement, directly
addressing one of the research objectives:
tracking user activity during working hours. The
interface records quantitative metrics such as
total keystrokes, total mouse clicks, and the
currently active application window. The “Time
In” function initiates activity logging, while the
“Time Out” function allows users to stop
tracking at any point, ensuring flexibility and
control over the monitoring process. These
captured parameters enable the generation of
detailed analytics and visualizations, providing
empirical evidence of user interaction patterns
and their alignment with work-related tasks.

RQ2. What engagement patterns emerge from
computer activity data?

User engagement data was visualized through
bar graphs and pie charts.

. Lifestyle
B Socials
BN Entertainment
I Productivity
I Others

Figure 5
Sample pie chart categorization

The pie chart was categorized according to the
name of the websites or software that has been
visited by the user. The pie chart presents the
proportion of websites and software visited by
the user, categorized into five groups: Lifestyle,
Socials, Entertainment, Productivity, and
Others. The largest portion, 62.2%, falls under
Others, indicating a wide range of
miscellaneous activities. Productivity accounts
for 15.6%, followed by Socials at 13.3%, and
Entertainment at 8.9%. Interestingly, Lifestyle
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shows 0.0%, meaning no visits were recorded in
that category.

Engagement By

O Engagement By Keyboard Click

Figure 6
Bar graph depicting user engagement

The figure presents a bar graph depicting user
engagement based on keyboard click activity,
addressing the research objective of visualizing
workplace computer interactions. The data
collected between January 1 and January 15,
2025, is displayed with hourly granularity,
showing variations in keyboard usage across
different dates and times. This visualization,
along with other bar and pie chart formats used
in the study, enables clear identification of peak
engagement periods and supports data-driven
interpretation of user activity trends.

RQ3. How do stakeholders evaluate such
monitoring systems?

The desktop application provides detailed
tracking reports that were generated on an
hourly, daily, and monthly basis as an option to
monitor and evaluate the engagement of user.

Graph Frequency Select Date
From
Howurl

O Hourly Jun 29, 2022 B~ |

(® Daily T

O Monthly |Dec 20, 2022 B |
Figure 7
Graph Frequency
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Mouse Clieks

30300 11303028
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Figure 8
Tracking of hourly report

Eeyboard Clicks
i

Thet o #ta aberva the Sblaieed oty beaas
Tost Aderir frpem Moy 16, D331 o Moy b

Figure 9
Tracking of daily report

Mouse Clicks

May 2022 Jun 2022 Jul 2022 Aug 2022 Sep 2022 Oct 2022 Nov 2022 Dec 2022
Maonthhy

Figure 10

Tracking of monthly report

Graph Frequency Select Date
From
Hourly —
O Houdy May 11, 2022 B~
O Daity =
@ Monthly [Dec 20, 2022 [3~]
« December 2022 >
Select employee: Sun Mon Tue Wed Thu Fri  Sat
2. Mel Aquino 27 28 29 30 3 2 3

4 s 6 7 8 s 10
1M 12 13 14 15 16 17
18 19 [203 21 22 23 24
25 26 27 28 29 30 31

() Today: 12/20/2022

Figure 11
Date Range
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The figures present the interface controls used
for activity tracking, allowing stakeholders to
select visualization frequency on an hourly,
daily, or monthly basis. By enabling flexible
views of keystroke and mouse click data within
a specified date range, this tool supports
precise monitoring of user engagement and
productivity = patterns. Such granularity
facilitates the identification of peak
performance periods and potential productivity
gaps, aligning directly with the study’s objective
of evaluating workplace computer activity.
Moreover, the generated activity report can be
downloaded in different file formats, including
attendance.

bl - 100% -

I Excel
PDF
Word
MHTML (web archiwve)
HTML 4.0

= HTMLS

Figure 12

Downloadable file formats

Daily Report Crested by met

Raport contairng G Som dete range: Fociay. Jerm 0. 2022 - Tharsdey, Juy 7. Do crwiec: sty 8. 2007
20

Keyteood Chok Sm Keyhoand Clek Avsiage Mosts Click Surm M Clos Averogs
9 "

1475 801
»

Figure 13
Sample file format 1

A L] o E F & Hi L M N "
]
? Processes Report
3
4 it i
§ | Fapot containng et Bomduts rings: Wadeasdiy, dona 8, 3007 - Satordey, oy 38, Owes cousted July 28, 3023
i e
B | Wedeesmey June T2 Lfemmie bl ] Emennnmest  Paducrety  Cver Process Coust
1 2 u ' L ax
Figure 14

Sample file format 2
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Tracking Detail Report waed by me

Nenday Aogest ). 2022

Figure 15
Sample file format 3

o
"y

Tere Out Date

Figure 16
Sample file format 4

The figure above demonstrates the system'’s
capability to generate and download
comprehensive activity reports in multiple file
formats, including PDF, Excel, HTML, and Word.
These reports consolidate user engagement
data such as keystrokes, mouse clicks, and
active application usage alongside attendance
records. By capturing both activity metrics and
presence, the system provides a dual measure
of engagement and productivity. Such reports
can serve as a valuable instrument for
monitoring work performance, identifying
patterns of high and low productivity, and
verifying user attendance for accountability
purposes.

RQ3. How do stakeholders evaluate such
monitoring systems?

To ensure the reliability and accuracy of the
developed desktop application, a Black Box

~Z23 yme
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Testing approach was employed to evaluate its
functionality across the system’s major
modules. Black Box Testing focuses on
examining the software’s output based on given
inputs without consideration of the internal
code structure, thereby simulating the
perspective of an end-user. Each functionality
was tested multiple times, with results
recorded as the number of successful
executions versus failed attempts.

Table 2
Result table for black box testing
' Passed Failed
Function Input Expected Output Tooad Folel Resul
Account details Enter the system 55  0/5 Successful
Sign-In Incomplete/incorrect
P, Error message prompt 55  0f5 Successhul
Engagement of the fatal  The application successfully reflected the total
number of keystroke and  number of captured keystrokes and mouse clicks ~ 5/5 05  Successful
mouse click st the top of the bar graph
categories were successfully represented through
Analytics Tab  Category for "‘?f“'s a pie chart which is categorized In lifestyle, socia, 45  1/5  Successful
engagemen productivity, entertainment, and others
Hourly Successful
User's engagements were successfully reflected
; in the analytics tab the engagement will depend on
oranh Daily the decide graph frequency either carly dailyor 0 /5 Suceossful
Freq u";"w monthly basis.
Monthly Succossful
Start capturing the current active window,
Time in keystroke, and Mouse clicks Successful
Tracking Tab Tt s s Succenshul
im ou Stop the tracing uccess!
Reports content
Attendance
Tracking Detail report The soplicati . s in allth 5 Y5 Succossiul
o ¢ spplication generstes reports in il the uccessf
ReportsTab  Keystroke and mouse following reports content.
click
HTML

BOF Reports were successfully downloaded based on
Word the desired report format.
Excel

Reports
Format

5/5 0/5  Successful

The table above presents a summary of the
results. The testing covered key modules
including Sign-In, Analytics, Graph Frequency,
Tracking, and Reports, along with the different
report formats supported by the system.

Sign-In Functionality. The system correctly
validated both accurate and
incomplete/incorrect credentials. For valid
inputs, the user was able to access the
application seamlessly, while invalid inputs
triggered an appropriate error prompt. Both
scenarios achieved a 100% success rate across
five trials.

Analytics Tab. The application accurately
reflected captured engagement metrics,
including the total number of keystrokes and
mouse clicks on a bar graph. User engagement
categories  (lifestyle, social, productivity,
entertainment, and others) were represented
using a pie chart. Four out of five trials fully met
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expectations, with one minor deviation noted,
though the feature remained successful overall.

Graph Frequency. The system allowed
engagement data to be displayed by hourly,
daily, and monthly frequencies. In all cases, the
application correctly adjusted and visualized
the data on the analytics tab, showing 100%
success across all test iterations.

Tracking Tab. The application successfully
captured the active window, keystrokes, and
mouse clicks when “Time In” was initiated and
correctly terminated the tracking process when
“Time Out” was triggered. This module passed
all test cases.

Reports Tab. The system generated
comprehensive reports containing attendance,
tracking details, engagement categories, and
keystroke/mouse click summaries. While one
trial experienced a minor discrepancy, the
module was still considered successful.

Reports Format. Exporting reports in multiple
formats (HTML, PDF, Word, and Excel) was
consistently successful across all test
iterations, with the outputs downloaded
accurately in the desired format.

Overall, the results confirm that the application
performed effectively across all functional
modules, with an overwhelmingly high success
rate. Minor inconsistencies were observed in
the Analytics Tab categorization and Report
content generation, but they did not affect the
overall operational reliability of the system.
These findings demonstrate that the application
has achieved functional correctness and
robustness, fulfilling its intended purpose as a
workplace computer engagement monitoring
tool.

DISCUSSIONS

This pilot study demonstrates the feasibility of
integrating visual analytics with workplace
computer engagement monitoring, though
several limitations constrain generalizability.
This study successfully addressed its three
primary research questions and achieved its
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overarching objective of demonstrating the
application of visual analytics for monitoring
workplace computer engagement.

In response to the first research question, the
system proved capable of accurately recording
real-time user activity through its “Time In” and
“Time Out” functions. By tracking quantitative
parameters such as keystrokes, mouse clicks,
and active processes, the monitoring software
provided a reliable and flexible method for
capturing user engagement during working
hours.

Regarding the second research question, the
visualization of captured data through pie
charts and bar graphs enabled the identification
of clear usage patterns. The pie chart
categorized visited websites and applications
into  distinct groups Lifestyle, Socials,
Entertainment, Productivity, and Others while
the bar graph displayed variations in keyboard
activity across specific time intervals. These
visual representations facilitated the detection
of peak engagement periods and offered
actionable insights into user behavior.

Finally, on the third research question, the study
demonstrated the utility of downloadable
engagement reports in multiple formats (PDF,
Excel, Word, HTML). The system's capacity to
generate detailed hourly, daily, and monthly
summaries filterable by date range provided
stakeholders with versatile tools for reviewing
engagement levels, tracking attendance, and
assessing productivity trends. Such reporting
capabilities enable informed decision-making
and support both performance evaluation and
accountability measures.

The functional validation of the desktop
application through Black Box Testing
demonstrated that the system effectively
performed its intended operations across all
major modules, including Sign-In, Analytics,
Graph Frequency, Tracking, and Reports
generation. Test results showed a consistently
high success rate, with all critical functions
such as authentication, engagement
visualization, data tracking, and multi-format
report generation operating as expected. Minor
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inconsistencies were noted in the analytics
categorization and report content, but these did
not hinder the overall functionality or reliability
of the system. The test confirmed that the
application is functionally robust, reliable, and
suitable for its purpose of monitoring and
visualizing workplace computer engagement.
Given the exploratory scope and absence of
participant data, this pilot study emphasized
functional validation of the developed system,
and thus its findings are not intended for
statistical generalization.

Overall, the findings confirm that the developed
visual analytics system effectively captures,
analyzes, and presents workplace engagement
data in ways that are meaningful to both
employees and stakeholders. By integrating
real-time monitoring with intuitive
visualizations and comprehensive reporting
features, the system fulfills its intended
purpose of transforming raw activity data into
actionable workplace insight.

Recommendations. Despite these promising
outcomes, several limitations must be
acknowledged. For instance, privacy concerns
and employee surveillance ethics require
careful consideration before organizational
implementation. It aims to support managers,
supervisors, and business owners in making
informed decisions based on employee
engagement, especially in remote work
scenarios. Furthermore, it promotes
transparency among employees, fostering a
commitment to organizational goals and
objectives.

Future research should: (1) conduct randomized
controlled trials with a larger sample size (n >
50) to improve generalizability. Also, (2) to
compare engagement patterns with
measurable productivity outcomes; and (3)
incorporate robust privacy protection
mechanisms to ensure ethical and transparent
monitoring practices.

The researcher recommends extending the
application’s features to include Vvideo
conferencing and location tracking to further
enhance its usefulness. Future
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implementations of A Desktop Application for
Workplace Computer Engagement Monitoring
Using Visual Analytics are highly recommended
for companies, businesses, and remote job
setups seeking to monitor user activity
effectively. To build on this system, future
researchers are encouraged to develop
functionality that can analyze and predict user
behavior based on visual data, and to
incorporate graphical elements such as scatter
plots, histograms, and time series analyses to
improve decision-making. Additional
engagement categories, including educational
and gaming applications, should be added to
expand the system’'s scope. The attendance
report should be enhanced to filter specific
dates and display rendered hours per day for
more detailed analysis. Finally, improving the
software’s compatibility with different operating
systems beyond Windows will allow broader
accessibility and adoption across diverse work
environments.

REFERENCES

Chang, Y.-C., Ku, C.-H.,, & Chen, C.-H. (2019).
Social media analytics: Extracting and
visualizing Hilton hotel ratings and
reviews from TripAdvisor. /nternational
Journal of Information
Management, 48(2), 263-279.
https://doi.org/10.1016/j.ijinfomgt.2017.11.
001

Chauhan, P. (2022). “l Have No Room of My Own":
COVID-19 Pandemic and Work-From-
Home Through a Gender Lens. Gender
Issues, 39.
https://doi.org/10.1007/s12147-022-
09302-0

Ebert, D., Reinert, A., & Fisher, B. (2021). Visual
Analytics Review: An Early and
Continuing Success of Convergent
Research with Impact. Computing in
Science & Engineering, 23(3), 99-108.
https://doi.org/10.1109/mcse.2021.3069342

Elkan, C. (2013). Predictive analytics and data
mining. University of California, San

Technologique: A Global Journal on Technological Developments and Scientific Innovations

Diego.



https://cseweb.ucsd.edu/~elkan/255/dm
.pdf

Hoque, E., & Carenini, G. (2014). ConVis: A Visual
Text Analytic System for Exploring Blog
Conversations. Computer Graphics
Forum, 33(3), 221-230.
https://doi.org/10.1111/cgf.12378

Ibrahim, M. (2015). The art of data analysis.
Journal of Allied Health Sciences

Pakistan, 1), 98-104.
https://www.researchgate.net/publicati
on/2832694

Marwick, A. (2022). Privacy Without Power: What
Privacy Research Can Learn from
Surveillance Studies. Surveillance &
Society, 20(4), 397-405.
https://doi.org/10.24908/ss.v20i4.16009

Parker, K., Horowitz, J. M. & Minkin, R.
(2022). coVID-19 Pandemic Continues To
Reshape Work in America. Pew

Research Center’s Social &
Demographic Trends Project; Pew
Research Center.

https://www.pewresearch.org/social-
trends/2022/02/16/covid-19-pandemic-
continues-to-reshape-work-in-
america/

Pennington, N., Holmstrom, A. J., & Hall, J. A
(2021). The Toll of Technology while
Working from Home during COVID-
19. Communication Reports, 35(1), 1-13.
https://doi.org/10.1080/08934215.2021.19
93947

Qu, H., & Chen, Q. (2015). Visual Analytics for
MOOC Data. /EEE Computer Graphics
and Applications, 35(6), 69-175.
https://doi.org/10.1109/mcg.2015.137

Sannon, S., Sun, B., & Cosley, D. (2022). Privacy,
Surveillance, and Power in the Gig
Economy. CHI/ Conference on Human
Factors in  Computing  Systems.
https://doi.org/10.1145/3491102.3502083

@ ANALYTIKS

Siegel, E. (2016). Predictive analytics: The power
to predict who will click, buy, lie, or die
(Rev. & updated ed.). John Wiley & Sons.

Vitak, J., & Zimmer, M. (2023). Surveillance and
the future of work: exploring employees’
attitudes toward monitoring in a post-
COVID workplace. Journal of Computer-
Mediated Communication, 28(4).
https://doi.org/10.1093/jcmc/zmad007

Wolfe, J. (2015). Teaching Students to Focus on
the Data in Data Visualization. Journal of
Business and Technical
Communication, 29(3), 344-359.
https://doi.org/10.1177/1050651915573944

Zhao, J., Karimzadeh, M., Snyder, L. S,
Surakitbanharn, C, Qian, Z. C., & Ebert,
D. S. (2020). MetricsVis: A Visual
Analytics System for Evaluating
Employee Performance in Public Safety

Agencies. /EEE Transactions on
Visualization and Computer
Graphics, 26(1), 1193-1203.

https://doi.org/10.1109/TVCG.2019.2934603

Technologique: A Global Journal on Technological Developments and Scientific Innovations



