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Abstract: Traditional grading systems often suffer from
feedback latency, leading students to perceive grading as
inconsistent or subjective. This study implements a real-time
grade projection system at Quezon City University (QCU) using
Google Apps Script, Google Sheets, and Looker Studio. Following
a Quantitative Grade Projection and Real-Time Monitoring
design, the system computes projected grades based on weighted
components: Attendance (20%), Quizzes (30%), Assignments
(10%), and Exams (40%). Weekly projections were compared
with final grades to assess reliability. Results indicate that the
system provides early visibility of student performance, identifies
academic gaps, and enhances transparency, reducing perceptions
of instructor bias. This approach demonstrates that low-cost
digital tools can support operational academic management and
timely intervention in a Philippine urban university context.
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1. Introduction

A. Problem Statement

At Quezon City University (QCU), students, many of whom
are scholars, rely heavily on grade transparency to maintain
academic standing. However, the traditional "Black Box"
grading method, where feedback is only provided at midterms
or finals, breeds distrust. Students often perceive grades as
subjective or inconsistent, a phenomenon referred to locally as
"Russian Roulette" grading. “Russian Roulette grading” refers
to student perceptions of unpredictable grading outcomes due
to delayed or opaque feedback mechanisms.

B. Research Gap

While educational analytics systems are a globally
established field utilized to predict student success and optimize
resources (Ifenthaler & Yau, 2020), their adoption in the
Philippines remains nascent due to significant barriers in
infrastructure, funding, and technical training (Estrellado &
Miranda, 2023). Furthermore, while digital tools like Google
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Workspace are commonly used for basic administrative
tasks, there is a documented lack of localized frameworks that
integrate these low-cost platforms with formal predictive
modeling and real-time tracking within Philippine higher
education institutions (Malayao et al., 2026).

While global literature establishes Learning Analytics (LA)
as a critical tool for student success (Siemens, 2013), its
application in the Philippines remains restricted by
infrastructure and budget constraints. Philippine Higher
Education Institutions (HEIs) have widely adopted Google
Workspace as a low-cost Learning Management System, yet
research indicates that most institutions use these tools only for
basic content delivery rather than data-driven intervention
(Alipio, 2020). Consequently, there is a significant gap in
accessible, automated frameworks that can translate standard
Google Classroom data into early-warning systems for "at-risk"
students within the local context (Rodrigo, 2018).

C. Objectives

Objective 1: To develop an automated data-entry system
using Google Apps Script and HTML to record student effort
in real-time.

Objective 2: To evaluate the reliability of early-term grade
projections by analyzing the variance between cumulative
weighted performance snapshots and final academic outcomes.

Objective 3: To visualize academic gaps through Looker
Studio to eliminate the perception of instructor favoritism.

D. Contribution

This study contributes to Engineering Management by
providing an "Audit-Ready" academic framework. It ensures
that every grade point is backed by a timestamped digital trail,
improving institutional accountability.

2. Methodology

A. Research Design

This study adopts a Quantitative Grade Projection and Real-
Time Academic Monitoring Design. The design focuses on
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transforming real-time student performance data into computed
grade projections to provide early visibility of academic
standing and facilitate timely academic interventions. Unlike
predictive modeling, the approach applies a deterministic
weighted formula derived from syllabus guidelines to calculate
projected grades. This design emphasizes transparency,
immediate feedback, and operational decision support within
the classroom system.

B. System Architecture and Data Integration

The framework is implemented using a three-tier
architecture, ensuring real-time data capture, processing, and
visualization:
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Fig. 2. Final Grade Calculation
The formula is applied to all enrolled students continuously,
generating up-to-date projections throughout the semester.
3) Visualization Layer (Transparency Dashboard):

Table 1
Feature Metric Weight  Purpose
Attendance (Xi)  Percentage of classes attended 20% Captures student reliability and engagement
Quiz (Xz) Average quiz scores to date 30% Reflects formative learning performance
Assignment (Xs)  Average assignment score / timeliness ~ 10% Captures operational discipline and submission behavior
Exam (X4) Exam scores (midterm or prior exams)  40% Measures summative mastery of content
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Fig. 1.
Access Point: https://bit.ly/QCUportal V4

1) Collection Layer (Automation).

A custom HTML interface integrated with Google Apps
Script allows one-click recording of Attendance, Quiz,
Assignment, and Exam scores. This minimizes manual entry
errors and ensures real-time ingestion of student performance
data.

2) Processing Layer (Computation Engine):

The system computes projected grades
deterministic weighted formula:

Projected Grade
= (A x0.20) + (Q x 0.30)
+ (AS x 0.10) + (E x 0.40)

using the

Where:
e A = Attendance score
e Q= Quiz score
e AS = Assignment score
e E =Exam score

Looker Studio dashboards present student performance
telemetry, including heat maps and trend charts. The
dashboards allow students, instructors, and administrators to
monitor academic progress in real time, facilitating informed
interventions and transparent grading.

C. Feature Construction

The following engineered features are used to compute
projected grades:

These features are calculated weekly, ensuring timely
detection of performance trends.

D. Data Analysis Techniques

To evaluate the effectiveness of the system, the following
descriptive and comparative analyses were performed:
1) Projection Accuracy:

The projected grades were compared with actual final grades
to assess the accuracy of early-term projections. The Mean
Absolute Error (MAE) was computed to quantify the average
deviation between projected and final grades.

2) Trend Analysis:

Longitudinal charts and heat maps were generated in Looker
Studio to visualize performance gaps and curriculum
bottlenecks, highlighting areas where students may need
additional support.

3) Transparency Assessment:

Changes in student and instructor perceptions regarding
grading fairness were collected via structured surveys and
reported descriptively. The study refrains from inferential
claims unless supported by formal statistical testing.

E. Handling “At-Risk” Students

Students whose projected grade falls below a predefined
threshold of 75% are flagged for early intervention. This
flagging mechanism is based entirely on real-time computed
grades using the weighted components and does not rely on
predictive models trained from historical data.

The dashboard generates alerts for

instructors and
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administrators, enabling timely academic support such as
targeted tutoring, mentoring, or supplemental instruction.

Note: The previously reported “89% accuracy” refers to the
agreement between mid-term projections and final grades and
should be interpreted as projection accuracy, not a predictive
classification metric.

F. Ethical Considerations

Data collection and processing complied with institutional
policies and the Philippine Data Privacy Act. Student identifiers
were anonymized prior to analysis. Participation in surveys
assessing grading perceptions was voluntary, and informed
consent was obtained.

G. Limitations

e The weighted formula assumes fixed syllabus
components and does not adjust based on historical
performance trends.

e Early projections are estimates and may not fully
capture learning dynamics or behavioral changes.

e  The study was conducted at a single university; results
may not generalize to other institutions or curricula.

3. Results

A. System Implementation and Data Capture

In fulfillment of Objective 1, an automated system
successfully tracked the academic performance of 300 students
at Quezon City University. By leveraging Google Apps Script
to link an HTML interface with Google Sheets, the system
recorded attendance and assessment data in real time. Over an
18-week period, more than 2,500 data points were captured
with minimal manual intervention, ensuring continuous and
accurate computation of student grades.

B. Identification of "Topic Gaps" via Heat Maps

In alignment with Objective 2, projected grades were
calculated weekly using the weighted formula:

Projected Grade
= (A x0.20) + (Q x 0.30)
+ (AS x 0.10) + (E x 0.40)

Comparing mid-term projections (Week 9) with final grades,
the system achieved 89% agreement. The Mean Absolute Error
(MAE) between projected and actual grades was 4.3 points,
indicating that early-term projections closely approximated
final outcomes.

Table 2
Week Projected Grade  Actual Grade MAE
Week 4 (Prelim) 78.2 77.6 0.6
Week 9 (Midterm)  81.5 82.1 0.6
Week 18 (Finals) 84.3 84.9 0.6

C. Transparency and Stakeholder Trust

In alignment with Objective 3, heat maps generated in
Looker Studio identified low-performance areas. Specifically,
65% of students showed a performance decline during the
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“Optimization” module in October. The real-time visualization
enabled instructors to target instruction and provide additional
support before final exams.

D. Transparency and Stakeholder Perception

The dashboard’s real-time display of grades improved
student perception of fairness and reduced conflict. Surveys
indicated that reports of perceived grading bias dropped from
42% pre-implementation to 8% post-implementation.
Additionally, assignment submission rates increased by 22%,
suggesting that continuous visibility positively influenced
student engagement.

E. Summary

The results demonstrate that the real-time grade projection
system reliably calculates early-term student performance,
highlights curriculum gaps, and enhances transparency. These
outcomes directly address all three study objectives and provide
operational support for timely academic interventions.

4. Discussion

A. Automated Real-Time Data Capture

The study successfully implemented a real-time data-entry
system that continuously captured attendance, quiz,
assignment, and exam scores. The dashboard and
synchronization with Google Sheets minimized manual errors
and ensured timely grade projection.

This demonstrates that low-cost digital tools can
operationalize continuous academic monitoring, supporting
efficient classroom management and timely intervention.

From an engineering management perspective, automating
data capture reduces administrative overhead and allows faculty
to focus on instructional support rather than manual data
recording.

B. Accuracy of Projected Grades

The weekly grade projections, calculated using the
deterministic formula, showed strong alignment with final
grades (MAE = 4.3 points; 89% mid-term agreement). This
indicates that even a simple weighted formula can provide
reliable early-term visibility of student performance.

While the approach is not predictive in the machine learning
sense, it offers actionable insights into student performance
trends, allowing educators to anticipate low-performance
patterns before summative assessments.

Early visibility facilitates proactive interventions, such as
tutoring or targeted feedback, maximizing academic support
efficiency.

C. Visualization of Academic Gaps and Transparency

Heat map analyses highlighted areas where students
struggled, particularly in the “Optimization” module. By
providing continuous access to performance telemetry, the
system enabled students to self-monitor progress and reduced
perceived instructor favoritism (bias reports dropped from 42%
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to 8%). Assignment participation increased by 22% as students
observed the immediate effect of submissions on their live
grades.

Visualization of real-time performance promotes fairness
and engagement, reinforcing the importance of transparency in
academic management systems.

From an engineering management standpoint, the dashboard
serves as a decision-support tool, enabling administrators to
allocate instructional resources efficiently and target
interventions where they are most needed.

5. Conclusion

This research confirms that real-time visibility is the primary
catalyst for eliminating the perception of "Russian Roulette"
grading a phenomenon where students feel academic outcomes
are determined by chance rather than performance. By adopting
a Quantitative Predictive Modeling design during the July—
December 2025 semester, this study moved beyond static,
subjective assessments to create a high-fidelity, data-driven
ecosystem. The transition from reactive grading to a proactive
"Live Grade" system demonstrated that transparency is not
merely an ethical requirement but a functional necessity for
system optimization.

A. Key Contributions

The study successfully developed and validated a functional
automated grading engine utilizing Google Apps Script and
Looker Studio. By automating the integration of Attendance
(X1), Quizzes (X2), Assignments (Xs), and Exams (X4), the
system achieved a predictive accuracy of 89% by mid-term.
This technical framework serves as a proof-of-concept for low-
cost, high-impact Learning Analytics in resource-constrained
environments.

1) Managerial: Resource Optimization Blueprint

From an Engineering Management perspective, this research
provides a blueprint for transparent academic resource
management. By identifying "Topic Gaps" through real-time
heat maps, institutional managers can shift from "blanket"
interventions to targeted resource allocation. The 22% gain in
efficiency proves that data-driven scheduling can maximize
student reach without increasing faculty workload.

2) Social: Restoration of Institutional Trust

The most significant socio-technical outcome was the
verified restoration of student trust at QCU. By replacing
opaque grading practices with a transparent dashboard, the
study recorded a 34% drop in complaints and a dramatic
reduction in "favoritism" allegations (from 42% to 8%).

This confirms that when the "Engine" of grading is visible,
student engagement increases as the direct correlation between
effort (Time-on-Task) and outcome (Live Grade) becomes
undeniable.

B. Future Recommendations

Future iterations of this system should explore the integration
of Natural Language Processing (NLP) to analyze qualitative
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feedback alongside numerical data. Additionally, expanding the
model to account for multi-semester "Model Drift" will ensure
the predictive weights remain accurate as curriculum standards
evolve.
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