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ABSTRACT 
   

The manual processing of Client Satisfaction Measurement (CSM) data in government service offices has long been 
associated with encoding errors, fragmented consolidation, and delayed reporting, which undermine the transparency and 
accountability standards required under Republic Act No. 11032. This study employed a developmental research design to 
develop and evaluate a web-based automated CSM system integrated with a Bidirectional Encoder Representations from 
Transformers (BERT)-based sentiment analysis component within the Department of Education (DepEd) Division of Suri-
gao del Sur. The study involved 61 participants through purposive sampling, composed of 50 client-respondents who directly 
transacted with the division offices and provided feedback through the online CSM platform, eight key informants who 
oversee CSM implementation and frontline service delivery, and three IT experts who conducted technical evaluation of the 
system's quality attributes. 

 
System functionality was confirmed through a structured ten-test-case plan, all of which passed successfully. User 

evaluation using the ISO 25010 Software Quality Standard yielded Very Great Extent ratings across all six quality indica-
tors, with Security obtaining the highest mean score of 4.77, followed by Maintainability at 4.75, Efficiency at 4.60, Usability 
at 4.35, Reliability at 4.33, and Functionality at 4.29. The BERT model, evaluated on 28 valid feedback items drawn, achieved 
an overall accuracy of 71.43%, with per-class F1-Scores of 82.76% for Positive, 60.00% for Negative, and 58.82% for Neutral 
sentiments. Thematic analysis of key informant responses identified five substantive dimensions affirming that the system 
supports ARTA-compliant reporting. These findings establish that automated CSM platforms can substantially improve 
accuracy, timeliness, and regulatory compliance in public sector service evaluation. 
 
Keywords: Client Satisfaction Measurement, Sentiment Analysis, BERT, Web-Based System, Data Aggregation, Artificial 
Intelligence. 
 
 
 
 
 
 
 
 
 
 
  

https://doi.org/10.38124/ijisrt/26jun615
http://www.ijisrt.com/


Volume 11, Issue 6, June – 2026                  International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                     https://doi.org/10.38124/ijisrt/26jun615 
 

 
IJISRT26JUN615                                                                www.ijisrt.com                                                                                   1792 

TABLE OF CONTENTS 
Title Page Number 

TITLE PAGE 1787 
APPROVAL SHEET 1788 

ACKNOWLEDGMENT 1789 
DEDICATION 1790 

ABSTRACT 1791 
TABLE OF CONTENTS 1792 

List of Figures 1793 
List of Tables 1794 

CHAPTER ONE THE PROBLEM AND ITS SETTING 1795 
Introduction 1795 

Theoretical Framework 1795 
Conceptual Framework 1798 

Statement of the Problem 1799 
Scope and Limitation of the Study 1799 

Significance of the Study 1800 
Definition of Terms 1801 

CHAPTER TWO REVIEW OF RELATED LITERATURE AND STUDIES 1804 
Related Literatures 1804 

Foreign 1804 
Local 1805 

Related Studies 1806 
Foreign 1806 
Local 1806 

Synthesis 1807 
CHAPTER THREE RESEARCH METHODOLOGY 1808 

Research Design 1808 
Research Locale 1809 

Research Respondents 1810 
Research Instruments 1811 

Data Gathering Procedure 1812 
Ethical Considerations 1817 

Data Analysis 1818 
Statistical Treatment 1818 

CHAPTER FOUR PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA 1819 
CHAPTER FIVE SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 1827 

REFERENCES 1829 
APPENDICES 1831 

APPENDIX A: SURVEY QUESTIONNAIRE 1831 
APPENDIX B: SEMI-STRUCTURED INTERVIEW GUIDE 1833 

APPENDIX C: SENTIMENT ANALYSIS VALIDATION TOOL (FOR VALIDATORS) 1834 
APPENDIX D: LETTER TO CONDUCT THE STUDY 1836 

APPENDIX E: CLIENT SATISFACTION SURVEY APPLICATION 1837 
APPENDIX F: CONSOLIDATED OF CONFUSION MATRIX 1849 

APPENDIX G: ARTA COMPLIANCE VERIFICATION CHECKLIST 1852 
APPENDIX H: BERT SENTIMENT ANALYSIS TEST RUN RESULTS 1853 

APPENDIX I: QUALITATIVE RESEARCH INSTRUXMENT VALIDATION SHEET AND 
LETTER 

1856 

APPENDIX J: LETTER TO VALIDATORS AND VALIDATION SHEETS 1857 
APPENDIX K: SAMPLE ANSWERED SURVEY QUESTIONNAIRES 1864 

APPENDIX L: SAMPLE PDF ARTA REPORT RESULTS 1868 
 
 
  

https://doi.org/10.38124/ijisrt/26jun615
http://www.ijisrt.com/


Volume 11, Issue 6, June – 2026                  International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                     https://doi.org/10.38124/ijisrt/26jun615 
 

 
IJISRT26JUN615                                                                www.ijisrt.com                                                                                   1793 

LIST OF FIGURES 
 

Figure No. Title Page 
1 Expectancy-Disconfirmation Theory (Oliver, R. L. (1980) 4 
2 SERVQUAL Model of Parasuraman, A., Zeithaml, V. A., & Berry,L. (1988) 5 
3 Technology Acceptance Model Davis (1989) 6 
4 Sentiment Analysis by Tomkins (1982) 7 
5 Conceptual Framework of the Study 1798 
6 Location Map of the Study 1809 
7 System Model of Online CSM 60 
8 System Application Architecture 66 
9 Case Diagram 67 

10 Data Flow Diagram 69 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.38124/ijisrt/26jun615
http://www.ijisrt.com/


Volume 11, Issue 6, June – 2026                  International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                     https://doi.org/10.38124/ijisrt/26jun615 
 

 
IJISRT26JUN615                                                                www.ijisrt.com                                                                                   1794 

LIST OF TABLES 
 

Table No. Title Page 
1 Respondents of the Study 1810 
2 Online CSM System 70 
3 Online CSM Survey Results 84 
4 Online CSM System Test Plan Results 88 
5 Classification Matrix BERT Model Predictions 93 
6 Classification of Task Using Specific Matrix 95 

 
              
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.38124/ijisrt/26jun615
http://www.ijisrt.com/


Volume 11, Issue 6, June – 2026                  International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                     https://doi.org/10.38124/ijisrt/26jun615 
 

 
IJISRT26JUN615                                                                www.ijisrt.com                                                                                   1795 

CHAPTER ONE 
THE PROBLEM AND ITS SETTING 

 
 Introduction  

The present study focuses on the development and implementation of an automated system for analyzing, aggregating, and 
reporting Customer Satisfaction Measurement (CSM) data using a BERT-based sentiment analysis algorithm. In many public 
service institutions, particularly within government agencies, customer satisfaction surveys are widely used as a mechanism for 
evaluating service delivery and ensuring compliance with transparency and accountability standards. However, despite the 
availability of digital tools, many organizations still rely on semi-manual processes for collecting, consolidating, and interpreting 
survey responses. This creates inefficiencies in data handling, delays in report generation, and limitations in extracting meaningful 
insights from qualitative feedback. There is therefore a need to explore more advanced, automated approaches that can transform 
raw feedback into real-time, data-driven reports that support decision-making and service improvement. 

 
Existing literature highlights the growing role of sentiment analysis and machine learning in improving customer feedback 

systems. Sentiment analysis, as part of natural language processing, enables the automatic classification of textual feedback into 
meaningful categories such as positive, negative, or neutral sentiments, thereby reducing the need for manual interpretation (Alqurafi 
& Alsanoosy, 2024). Studies have shown that traditional manual analysis of feedback is time-consuming and prone to errors, 
resulting in delayed reporting and reduced responsiveness to customer concerns (Omas-as & Encarnacion, 2024). More advanced 
approaches, particularly those using transformer-based models such as BERT, demonstrate significantly higher accuracy and 
efficiency in handling large volumes of textual data, with performance levels reaching up to 95% accuracy in sentiment classification 
(Rahman & Maryani, 2024). Furthermore, sentiment analysis has been recognized as a critical tool for improving customer 
satisfaction, enhancing service quality, and enabling organizations to make data-driven decisions based on real-time feedback (Li 
et al., 2024). These studies collectively support the potential of automated sentiment analysis systems in addressing the limitations 
of traditional feedback mechanisms. 

 
Despite these advancements, gaps remain in the practical application of these technologies within local public service settings, 

particularly in the context of government compliance systems such as ARTA (Anti-Red Tape Authority) and Customer Satisfaction 
Measurement frameworks. In many agencies, including those in Surigao del Sur Division, feedback is still collected through manual 
or semi-digital means, such as paper-based surveys or basic online forms, which require manual consolidation and interpretation. 
This process often leads to delays in report generation, inconsistencies in data interpretation, and underutilization of qualitative 
feedback. As noted in institutional studies, delays in data evaluation and consolidation directly affect the timeliness and effectiveness 
of reporting systems (Omas-as & Encarnacion, 2024). In the local context, clients frequently experience dissatisfaction due to slow 
feedback processing, lack of real-time reporting, and limited visibility of how their responses influence service improvements. These 
persistent issues highlight the need for a more efficient, automated, and intelligent system that can process large volumes of feedback 
accurately and generate timely reports aligned with ARTA standards and digital governance initiatives. 

 
The significance of this study lies in its contribution to improving public service delivery through the integration of advanced 

machine learning techniques into customer feedback systems. By utilizing a BERT-based sentiment analysis algorithm, the study 
aims to enhance the accuracy, efficiency, and reliability of CSM reporting while reducing the time and effort required for data 
processing. This aligns with the broader movement toward digital governance, where technology is used to improve transparency, 
efficiency, and citizen engagement in public services (Hien et al., 2024). The proposed system is expected to provide real-time 
insights into customer satisfaction, support evidence-based decision-making, and strengthen compliance with ARTA requirements. 
Ultimately, this study contributes to the frontier of knowledge by bridging the gap between theoretical advancements in sentiment 
analysis and their practical application in local government service delivery, thereby promoting more responsive, data-driven, and 
citizen-centered public administration. 

 
 Theoretical Framework 

This study is anchored on the premise that the manual collection, consolidation, and interpretation of Client Satisfaction 
Measurement data in DepEd Surigao del Sur can be improved through an automated and theoretically grounded system. The 
proposed system integrates structured satisfaction ratings with BERT-based sentiment analysis of qualitative client feedback to 
generate accurate, efficient, and ARTA-compliant real-time reports. To support this claim, the study adopts one main theory and 
three supporting theories, each directly linked to a specific variable, process, or component of the system. The Expectancy–
Disconfirmation Theory serves as the central theoretical foundation, while the SERVQUAL Model, the Technology Acceptance 
Model, and Sentiment Analysis using Natural Language Processing and BERT function as supporting frameworks that 
operationalize satisfaction measurement, system utilization, and automated data analysis. 
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Fig 1 Expectancy-Disconfirmation Theory (Oliver, R. L. (1980) 

 
The Expectancy–Disconfirmation Theory (Oliver, 1980), as illustrated in figure 1, provides the primary theoretical 

justification for understanding client satisfaction as the central construct of the study. The theory explains that satisfaction is a 
cognitive evaluation resulting from the comparison between expectations and perceived service performance (Oliver, 1980; Yüksel 
& Yüksel, 2001). When perceived performance meets or exceeds expectations, satisfaction occurs, while dissatisfaction results 
when performance falls below expectations. In this study, this theory directly explains the dependent variable, which is client 
satisfaction. The structured ratings collected through the Client Satisfaction Measurement instrument represent explicit evaluations 
of service performance, while textual feedback expresses the experiential outcomes of the same evaluative process. The outputs of 
the automated system therefore reflect aggregated disconfirmation outcomes that are theoretically interpretable. This positions the 
Expectancy–Disconfirmation Theory as the conceptual basis for interpreting both quantitative and qualitative satisfaction data 
within the system. 
 

 
Fig 2 SERVQUAL Model of Parasuraman, A., Zeithaml, V. A., & Berry,L. (1988) 

 
To operationalize how satisfaction is measured, the SERVQUAL Model, as shown in figure 2, provides the theoretical 

structure for the input component of the system. The model identifies five dimensions of service quality, namely tangibles, 
reliability, responsiveness, assurance, and empathy, which define how service performance is evaluated (Parasuraman et al., 1988; 
Arli et al., 2024). In this study, these dimensions form the basis of the structured survey instrument used in the Client Satisfaction 
Measurement tool. Each survey item is aligned with a specific dimension, allowing the system to collect standardized and 
quantifiable data. This situates SERVQUAL within the input layer of the system, where client responses are organized into 
measurable indicators. The use of SERVQUAL enables the system to aggregate and compare satisfaction scores across offices, time 
periods, and service types in a consistent manner. However, while the model effectively structures numerical ratings, it does not 
capture the meaning behind client experiences expressed in open-ended responses. This  limitation highlights the need for a 
mechanism that can interpret qualitative feedback.  
 

 
Fig 3 Technology Acceptance Model (Davis, 1989) 
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While SERVQUAL ensures that satisfaction is measured systematically, the effectiveness of the proposed system also depends 
on its usability and adoption within the organization. This aspect is explained by the Technology Acceptance Model as sown in 
figure 3, which posits that system use is influenced by perceived usefulness and perceived ease of use (Davis, 1989; Chuttur, 2009). 
In this study, TAM is directly linked to the system utilization component, particularly the interaction of DepEd personnel with the 
automated platform. The system is designed to support efficient data collection, automated processing, and real-time reporting, 
which enhances perceived usefulness by improving job performance. At the same time, user-friendly interfaces and simplified 
processes support perceived ease of use. This ensures consistent system adoption, which is necessary for reliable data generation 
and reporting. However, while TAM explains how the system is adopted and used, it does not address how the collected feedback 
is analyzed. This analytical requirement is addressed by the final supporting theory. 
 

 
Fig 4 Sentiment Analysis by Tomkins (1982) 

 
Sentiment Analysis using Natural Language Processing and BERT as shown in figure 4 provides the analytical mechanism 

for processing qualitative client feedback. Natural Language Processing enables the extraction of meaning from textual data, while 
BERT offers a context-aware model capable of accurately classifying sentiments into positive, neutral, or negative categories 
(Devlin et al., 2019; Mozumder et al., 2024; Rahman & Maryani, 2024). In this study, this framework is directly linked to the data 
processing component of the system, where open-ended client responses are transformed into structured sentiment outputs. This 
addresses the limitation of SERVQUAL by capturing the emotional and contextual aspects of client experiences that are not reflected 
in numerical ratings. More importantly, sentiment analysis establishes a direct connection to the Expectancy–Disconfirmation 
Theory. The sentiment classifications generated by BERT are interpreted as indicators of disconfirmation outcomes. Positive 
sentiment reflects that expectations were met or exceeded, while negative sentiment reflects unmet expectations. This ensures that 
qualitative outputs are not treated as separate results but are aligned with the theoretical foundation of satisfaction. 

 
A critical feature of this framework is the integration of structured ratings and textual sentiment outputs within the system. 

The structured ratings derived from the SERVQUAL-based survey instrument provide a quantitative representation of client 
satisfaction, reflecting the extent to which service performance meets expectations. In contrast, the textual feedback analyzed 
through BERT-based sentiment analysis provides a qualitative interpretation of client experiences by capturing the emotional tone 
and contextual meaning of their responses. These two forms of data are processed simultaneously and converge in the reporting 
stage of the system. The numerical ratings indicate the level of satisfaction, while the sentiment classifications explain the underlying 
reasons behind those ratings. This integration ensures that the system produces outputs that are both statistically measurable and 
contextually meaningful, thereby strengthening the interpretation of satisfaction in accordance with the Expectancy–
Disconfirmation Theory. 

 
These theories form a coherent and focused framework in which each component contributes to a unified system. The 

Expectancy–Disconfirmation Theory explains the formation of satisfaction as the central variable. The SERVQUAL Model ensures 
that satisfaction is measured through structured and validated dimensions within the input component. The Technology Acceptance 
Model ensures that the system is usable and adopted within the organization, supporting consistent operation. Sentiment Analysis 
using Natural Language Processing and BERT enables the automated interpretation of qualitative feedback within the processing 
component. Each theory addresses a specific limitation of the others, resulting in a system that is theoretically grounded, 
operationally efficient, and analytically comprehensive. This integrated framework supports the development of an automated Client 
Satisfaction Measurement system capable of producing accurate and real-time reports, thereby addressing the limitations of the 
existing manual process and fulfilling the objectives of the study. 
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 Conceptual Framework 
The study adopts a system-oriented conceptual framework that illustrates the transformation of raw client feedback into 

actionable insights through an automated data aggregation and reporting system. The framework integrates structured survey 
responses and unstructured textual feedback within a unified processing environment supported by artificial intelligence and 
database technologies. This framework is designed to directly address the identified problems related to inefficiency, accuracy, 
automation, and compliance in client satisfaction reporting. 

 
The system begins with the input component, which consists of Client Satisfaction Measurement (CSM) data collected through 

an online survey platform embedded within the Human Resource Information System (HRIS). This includes both quantitative 
responses using a Likert scale and qualitative open-ended feedback. The integration of the CSM module within the HRIS facilitates 
a more efficient and centralized approach to data collection, reducing reliance on manual processes and improving accessibility and 
consistency of information across transactions.  
 

 
Fig 5 Conceptual Framework of the Study 
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Following data collection, the system proceeds to the data storage layer, where all responses are securely stored in a relational 
database. This centralized storage ensures data integrity, traceability, and efficient retrieval of information. By organizing data 
within a structured database environment, the system minimizes redundancy and delays associated with manual consolidation, 
thereby supporting faster and more reliable data processing. 

 
The next stage involves data preprocessing, which prepares raw data for analysis through cleaning, normalization, 

tokenization, and handling of multilingual inputs. This stage plays a critical role in improving data quality by removing 
inconsistencies and irrelevant elements that may affect analysis. Through this process, the system enhances the reliability and 
consistency of the dataset, ensuring that subsequent analytical procedures produce accurate and dependable results. 

 
After preprocessing, the system performs sentiment analysis using Natural Language Processing (NLP) and Bidirectional 

Encoder Representations from Transformers (BERT). The BERT model enables deep contextual understanding of textual feedback 
by analyzing relationships between words within a sentence. This allows the system to classify feedback into positive, neutral, or 
negative sentiments with a higher level of accuracy compared to traditional methods. The use of an advanced machine learning 
model supports automated analysis and real-time interpretation of qualitative data, significantly improving the efficiency of report 
generation. 

 
To further ensure the robustness of the analytical process, the system incorporates performance evaluation metrics, including 

Accuracy, Precision, Recall, and F1-Score. These metrics provide quantitative measures of the model’s effectiveness in classifying 
feedback, allowing continuous validation and improvement of the system’s performance. The inclusion of these evaluation 
mechanisms strengthens the reliability of the generated insights. 

 
The processed data then moves to the data aggregation stage, where structured survey ratings and sentiment outputs are 

combined. This integration enables the computation of overall satisfaction scores and the identification of patterns such as 
satisfaction trends and sentiment distribution. By merging numerical and textual data, the system produces a more comprehensive 
assessment of service quality, supporting deeper analysis and interpretation. 

 
Finally, the system generates outputs through the report generation and visualization layer, which includes real-time 

dashboards, graphical representations, and downloadable reports. These outputs provide timely and data-driven insights that support 
decision-making and service improvement. Moreover, the automation of reporting processes enhances transparency, responsiveness, 
and consistency in client satisfaction monitoring, aligning with established standards for public service delivery. 

 
Overall, the conceptual framework presents a continuous and systematic process where client feedback is efficiently collected, 

validated, analyzed, and transformed into actionable information. Each component of the system contributes to improving 
operational efficiency, analytical capability, data accuracy, and compliance, thereby supporting the overall objective of enhancing 
client satisfaction measurement and reporting. 
 
 Statement of the Problem 

The main objective of the study is to develop Web-based real-time automation of data aggregation and reporting using 
Bidirectional Context Understanding. Specifically, the study seeks to answer the following: 

 
• What technological solutions can be used to streamline the collection, storage, and processing of survey data to reduce the time 

and effort required for data consolidation and analysis? 
• What algorithm can be used to effectively and efficiently generate real-time reports and analyze the data automatically? 
• How can the proposed technological solutions enhance the accuracy and reliability of CSM reports through automated data entry 

and validation? 
• How can customer feedback be classified using the BERT (Bidirectional Encoder Representations from Transformers) model, 

and how can the performance of the classification task be measured using Accuracy, Precision, Recall, and F1-Score?  
• How can the system ensure compliance with ARTA standards for client satisfaction reporting? 
 
 Scope and Limitation of the Study 

This study was conducted to develop and evaluate a web-based system that automates the aggregation, analysis, and reporting 
of Client Satisfaction Measurement (CSM) data within the Department of Education (DepEd) Division of Surigao del Sur. The 
general purpose of the study is to address inefficiencies in manual data consolidation and to improve the accuracy, timeliness, and 
reliability of client satisfaction reporting through the integration of database technologies and artificial intelligence-driven analytics. 

 
The subject matter of the study focuses on the automation of client feedback processing, specifically involving structured 

survey data and unstructured textual responses. It covers key topics such as data collection through an online platform, centralized 
data storage, preprocessing of multilingual responses, sentiment analysis using a transformer-based model, automated data 
aggregation, and real-time reporting through dashboards. The study also examines how these technological components contribute 
to streamlining public service monitoring and enhancing decision-making processes in a government setting. 
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The study was conducted within the DepEd Division of Surigao del Sur, which serves as the primary locale and source of data. 
The system is implemented in selected frontline service offices within the division, including the Human Resource Management 
Office, Records or Receiving Section, Administrative Office, Budget and Accounting Office, School Governance and Operations 
Division (SGOD), Curriculum Implementation Department (CID), and other service units that regularly interact with clients and 
collect satisfaction feedback. The data used in the study belong to the division and are generated through client transactions 
facilitated by these offices. 

 
The population of the study consists of three groups of respondents. The first group includes internal users such as 

administrative personnel, Human Resource staff, and designated CSM focal persons who are responsible for managing and 
analyzing client feedback. The second group includes external respondents, specifically clients or stakeholders who access services 
from the identified offices and provide feedback through the survey system. The third group is the client-respondents who have 
actual transactions in the division office. These respondents form the basis of the dataset used for system testing and evaluation. 

 
The data for this study were gathered over a specific period covering the implementation and testing phases of the system, 

spanning several months within the academic or fiscal year in which the study was conducted. This period includes the collection 
of survey responses, system processing, and evaluation of outputs to ensure that the generated reports reflect actual operational 
conditions. 

 
The system developed in this study operates through a structured process. Data are collected through an online survey 

integrated into the Human Resource Information System (HRIS), capturing both quantitative ratings and qualitative feedback. These 
data are stored in a centralized database and undergo preprocessing to ensure consistency and usability. A sentiment analysis module, 
powered by a BERT-based model, classifies textual responses into positive, neutral, or negative sentiments, consistent with studies 
demonstrating the effectiveness of transformer-based approaches in text classification . The processed data are then aggregated and 
analyzed to compute satisfaction scores and identify trends, which are subsequently presented through real-time dashboards and 
reports. 

 
Despite its contributions, the study has several limitations. The implementation is confined to the DepEd Division of Surigao 

del Sur and selected offices, which may limit the generalizability of the findings to other divisions or institutions. The evaluation is 
also based on a specific group of users and respondents, which may not fully capture all possible variations in system usage. 

 
A significant limitation lies in the sentiment analysis component of the system. While a BERT-based model is utilized, its 

performance may be affected by the size and quality of the training dataset, which may not be sufficiently extensive to capture all 
linguistic variations. Additionally, language variation such as code-switching between English, Filipino, and local dialects may 
reduce classification accuracy. The model may also have difficulty interpreting context-specific expressions, including idiomatic 
language, sarcasm, and culturally nuanced statements, which are inherently complex for automated systems to process. These 
constraints highlight the challenges of applying natural language processing techniques in multilingual and context-sensitive 
environments. 

 
Furthermore, the study does not include integration with external government systems beyond the HRIS, nor does it 

incorporate advanced functionalities such as predictive analytics or automated recommendation systems. The overall effectiveness 
of the system is also dependent on the accuracy, completeness, and consistency of the data provided by users. Additionally, the 
developed system does not incorporate a looping mechanism, meaning it cannot automatically retrain or update its classification 
model based on newly collected feedback data. The sentiment analysis component operates on a fixed trained model, and any 
refinement of classification performance would require manual retraining with an updated dataset outside the system environment. 
Nevertheless, the study provides a practical and context-specific solution for improving client satisfaction data management within 
the identified setting. 
 
 Significance of the Study 

This part of the study describes the contributions made to the following entities: 
 

• The DepEd Surigao del Sur Division.  
The findings of this study may provide empirical basis for enhancing decision-making processes within the division. By 

examining the application of an automated system for client satisfaction measurement, the study may inform the development of 
data-driven approaches to resource allocation, policy formulation, and service improvement. Furthermore, the proposed system may 
contribute to improved operational efficiency by reducing manual processes associated with data consolidation and analysis. 
However, such improvements are contingent upon appropriate system implementation, user acceptance, and institutional support. 
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• Clients of DepEd Surigao del Sur.  
The study may have implications for improving the responsiveness of public services. Through the integration of automated 

data processing and feedback analysis, it is possible that client concerns can be identified and addressed more systematically. This, 
in turn, may contribute to more timely and evidence-based service adjustments. Nevertheless, the extent of these benefits may 
depend on the consistency of data collection and the effective use of generated insights in decision-making. 

 
• Computer Science and Information Systems.  

From an academic perspective, this study contributes to the field of Computer Science by demonstrating the application of 
machine learning and natural language processing techniques, particularly transformer-based models such as BERT, in the context 
of public-sector data analytics. Prior studies have shown that BERT-based models can significantly improve the accuracy of 
sentiment classification and enable more precise interpretation of textual feedback . In this regard, the study extends existing work 
by situating these techniques within a government service environment, thereby contributing to the growing body of knowledge on 
intelligent information systems and automated decision-support tools. It may also provide a reference framework for integrating 
structured and unstructured data processing within web-based systems. 

 
• Public-Sector Information Systems and Governance.  

The study may also offer insights into the role of artificial intelligence in enhancing public administration processes. The 
integration of automated analytics in client satisfaction measurement aligns with emerging perspectives on AI-enabled governance, 
which emphasize improved efficiency, transparency, and data-driven policymaking . As such, the findings may inform future 
initiatives aimed at digital transformation in public institutions, particularly in aligning service delivery mechanisms with regulatory 
standards such as the Anti-Red Tape Act. However, the applicability of the system may vary depending on institutional capacity, 
infrastructure readiness, and data governance practices. 

 
• IT Practitioners and System Developers.  

For practitioners, the study may serve as a technical reference for designing and implementing automated survey analysis 
systems. It provides insights into system architecture, data preprocessing, and the integration of sentiment analysis models within 
real-time reporting platforms. The study may also highlight considerations related to scalability, data quality, and model 
performance in real-world applications. 

 
• Future Researchers.  

The study contributes to the academic discourse on automated client satisfaction measurement by providing a conceptual and 
methodological foundation for future investigations. It may serve as a basis for further research on improving model accuracy, 
expanding multilingual sentiment analysis, or exploring other machine learning techniques for public-sector applications. 
Additionally, future studies may build upon this work by examining system adoption, user experience, and long-term impact on 
organizational performance. 

 
 Definition of Terms 

To ensure that the terminology in the analysis was understood clearly, the researcher conceptually and operationally described 
the following: 

 
• Accuracy.  

A performance metric that determines how correctly a classification model predicts outcomes. In this study, it is measured as 
the percentage of CSM textual feedback correctly classified by the BERT model into positive, negative, or neutral categories 
compared with the manually labeled test dataset. 

 
• Algorithm.  

A defined sequence of computational steps used to solve a problem or perform a task. In this study, it refers to the set of 
programmed procedures embedded in the system to process survey inputs, compute satisfaction scores, perform sentiment 
classification, and generate automated reports. 

 
• API Integration.  

A mechanism that allows different software systems to communicate and exchange data. In this study, it is used to connect 
the CSM survey platform with the database and analytics module, enabling automatic transmission of client responses into the 
system without manual intervention. 

 
• ARTA Compliance.  

The adherence to the standards set by the Anti-Red Tape Authority in delivering public services. In this study, it is reflected 
in the system’s ability to provide timely, transparent, and efficient client satisfaction reports that support DepEd’s service monitoring 
and decision-making processes. 
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• Automated Data Entry.  
A system feature that captures and records data without manual encoding. In this study, it refers to the direct storage of client 

responses submitted through the online CSM platform into the database in real time. 
 

• Automated Reporting.  
The generation of reports by a system without human intervention. In this study, it pertains to the automatic creation of 

graphical and numerical summaries of client satisfaction and sentiment results displayed in the dashboard. 
 

 BERT (Bidirectional Encoder Representations from Transformers). 
A deep learning-based language model designed to understand contextual relationships in text. In this study, it is used to 

analyze open-ended CSM responses and classify them into sentiment categories based on contextual meaning. 
 

• Client Satisfaction Measurement (CSM).  
A feedback mechanism used to gather client perceptions of service quality. In this study, it serves as the primary data collection 

tool embedded in the web-based system, capturing both quantitative ratings and qualitative comments from clients of the DepEd 
Division Office. 

 
• Classification Task.  

The process of assigning data into predefined categories. In this study, it refers to the categorization of textual client feedback 
into positive, negative, or neutral sentiments using the trained BERT model. 

 
• CSAT (Customer Satisfaction) Algorithm.  

A computational method used to quantify satisfaction levels. In this study, it refers to the formula applied by the system to 
compute overall satisfaction scores from Likert-scale responses, which are then displayed in the reporting dashboard. 

 
• Customer Feedback.  

   Information provided by clients regarding their service experience. In this study, it consists of numerical ratings and textual 
responses collected through the CSM platform and used as input data for aggregation and sentiment analysis. 

 
• Customer Satisfaction.  

The level of fulfillment perceived by clients based on service experience. In this study, it is quantified using computed mean 
scores from CSM ratings and interpreted alongside sentiment classification results. 

 
• Data Aggregation.  

The process of collecting and combining data from multiple sources into a unified dataset. In this study, it refers to the 
consolidation of all CSM responses into a centralized database for analysis and reporting. 

 
• Data Preprocessing.  

The preparation of raw data before analysis. In this study, it involves cleaning, normalizing, and transforming textual feedback, 
including tokenization and removal of irrelevant characters, before inputting the data into the BERT model. 

 
• Digital Governance.  

The use of digital technologies to enhance public service delivery and management. In this study, it is demonstrated through 
the system’s role in supporting DepEd’s data-driven decision-making using automated client satisfaction analytics. 

 
• Efficiency.  

The ability to accomplish tasks with minimal time and resources. In this study, it is evaluated based on the reduction in time 
required for data collection, processing, and report generation compared to manual methods. 

 
• Evaluation Metrics.  

Standards used to assess the performance of a model. In this study, these include accuracy, precision, recall, and F1-score used 
to evaluate the effectiveness of the BERT sentiment classification. 

 
• F1-Score.  

A metric that combines precision and recall to provide a balanced measure of model performance. In this study, it is computed 
to assess how well the BERT model balances correct sentiment predictions and missed classifications. 

 
• Machine Learning Classification.  

An automated method of categorizing data based on learned patterns. In this study, it refers to the use of the BERT model to 
classify textual feedback into sentiment categories. 
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• Natural Language Processing (NLP).  
A field of artificial intelligence that focuses on analyzing human language. In this study, it is applied through BERT to interpret 

and process textual responses from clients. 
 

• Precision.  
A metric that measures the correctness of positive predictions made by a model. In this study, it represents the proportion of 

correctly predicted sentiment labels among all predicted instances. 
 

• Real-Time Analytics Engine.  
A system component that processes data immediately after input. In this study, it refers to the module that analyzes incoming 

CSM responses and updates computed results in the database instantly. 
 

• Real-Time Reporting.  
The ability to generate updated outputs immediately after processing data. In this study, it refers to the instant display of 

satisfaction scores and sentiment results in the system dashboard. 
 

• Recall.  
A metric that measures the ability of a model to identify all relevant instances. In this study, it represents the proportion of 

actual sentiment instances correctly identified by the BERT model. 
 

• Reliability.  
The consistency of a system in producing stable results. In this study, it is measured through user evaluation based on ISO 

25010, focusing on consistent system performance during repeated use. 
 

• Sentiment Analysis.  
A computational technique used to determine the emotional tone of text. In this study, it refers to the classification of client 

feedback into positive, negative, or neutral sentiments using the BERT model. 
 

• System Functionality.  
The degree to which a system performs its intended tasks. In this study, it is evaluated based on how effectively the system 

collects, processes, analyzes, and reports client satisfaction data. 
 

• System Security.  
The protection of system data from unauthorized access. In this study, it is assessed based on the system’s ability to safeguard 

client information during data collection, storage, and processing. 
 

• System Usability.  
The ease with which users can interact with a system. In this study, it is measured usingISO 25010 indicators based on 

respondents’ experience in navigating the system and interpreting outputs. 
 

• Technological Solutions.  
The application of technology to solve operational problems. In this study, it refers to the integration of a web-based survey 

platform, database system, and BERT model to automate client satisfaction analysis. 
 

• Tokenization.  
A process in NLP that breaks text into smaller units. In this study, it refers to converting textual feedback into tokens required 

as input for the BERT model during preprocessing. 
 

• Validation Mechanism.  
A process that ensures data accuracy and completeness. In this study, it refers to system controls that check required fields and 

proper input formats before accepting survey responses. 
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CHAPTER TWO 
REVIEW OF RELATED LITERATURE AND STUDIES 

 
This section presents a concrete structure of relevant literature and studies relevant to the researcher’s research area. It also 

includes prior and existing studies related to the concepts under study. It also enumerates, describes, summarizes, objectively 
evaluates, and clarifies previous research. 
 
 Related Literature 

 
• Foreign 

Across international settings, digital transformation has increasingly shaped the way organizations gather, manage, and 
interpret service-related data. In public administration and service management, digital government initiatives have been associated 
with improvements in transparency, responsiveness, and citizen engagement. Hien et al. (2024) explained that digital governance 
structures create public value by strengthening service quality, accountability, and participation, while Indar et al. (2024) observed 
that online public service systems improve ease of access, speed of response, and administrative consistency. Taken together, these 
discussions suggest that digital infrastructures are not merely technological add-ons but strategic mechanisms for improving 
institutional performance. 

 
This movement toward digitalization also affects how feedback data are collected and organized. Instead of relying on 

fragmented or paper-based procedures, many institutions have shifted toward integrated and automated collection systems that 
reduce procedural delays and improve the flow of information. Alqurafi and Alsanoosy (2024) noted that automated customer 
feedback tools make it easier for organizations to collect and classify large volumes of reviews without relying on time-consuming 
manual reading, while Indar et al. (2024) emphasized that online systems become more effective when they are designed to support 
simplicity, usefulness, and speed. In this sense, the literature points to automation as a practical response to the limitations of 
traditional feedback mechanisms. 

 
As automated systems evolve, attention is increasingly given to how they process incoming data and generate outputs in real 

time. Real-time data processing is important because service institutions do not only need to gather information; they must also 
interpret it quickly enough to support immediate action and timely reporting. Hien et al. (2024) stressed that digital governance 
becomes more meaningful when it enables data-driven policymaking and faster institutional response, whereas Alqurafi and 
Alsanoosy (2024) underscored the role of automated analysis in converting raw textual feedback into structured information that 
can support service improvement. These viewpoints reinforce the idea that speed and interpretability are central to contemporary 
feedback systems. 

 
The issue of data accuracy and consistency further strengthens the relevance of automated platforms. Automated systems are 

expected not only to accelerate reporting but also to improve the dependability of stored information through validation and 
preprocessing. Kokab et al. (2022) explained that sentiment analysis systems require careful preprocessing, feature extraction, and 
classification in order to avoid information loss and misclassification, while Göker (2025) emphasized that unstructured customer 
reviews demand systematic transformation into analyzable formats before reliable classification can occur. These discussions imply 
that the quality of system outputs is highly dependent on how well the input data are cleaned, organized, and validated. 

 
The growing reliance on artificial intelligence has also expanded the analytical reach of customer satisfaction systems, 

especially in handling unstructured feedback. Transformer-based models have become important in this regard because they capture 
contextual relationships that older methods often miss. Li et al. (2024) demonstrated that BERT and its variants are capable of 
producing highly competitive results in sentiment analysis tasks because they interpret words in relation to surrounding context, 
while Göker (2025) similarly found that BERT-based models outperform several deep learning alternatives in classifying customer 
reviews. Viewed together, these works show that contextual language models are particularly suitable for environments where 
textual feedback needs to be translated into meaningful decision support. 

 
In connection with this, performance evaluation has become a necessary part of automated sentiment classification. It is not 

enough for a model to produce labels; its output must also be assessed using reliable and accepted standards. Li et al. (2024) 
explained that classification performance must be examined through metrics such as accuracy and class-based measures to determine 
whether the model is balanced across categories, whereas Kokab et al. (2022) highlighted the importance of precision, recall, F1-
score, and related indicators in determining how well a sentiment classifier handles diverse datasets. These measures are especially 
relevant in studies involving public-facing systems because classification outcomes may influence reporting quality and 
administrative interpretation. 
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Beyond analysis itself, regulatory alignment remains an important concern in automated service systems. Digital tools are 
more valuable when they support institutional accountability and make reporting processes more transparent and standardized. Hien 
et al. (2024) argued that digital public systems strengthen public trust when they improve transparency and accountability, while 
Indar et al. (2024) noted that online service systems become more useful when they are consistent, understandable, and responsive 
to stakeholder needs. Thus, the foreign literature collectively suggests that automated client satisfaction systems become most 
effective when they combine efficient data processing, reliable analytics, and alignment with governance standards. 

 
• Local  

In the Philippine setting, the use of digital systems in public administration has become increasingly associated with efforts to 
streamline bureaucratic procedures and improve service delivery. Local literature points out that automation can reduce delays, 
eliminate redundant manual work, and support more organized internal operations. Alberto (2025) discussed how process 
streamlining in DepEd division offices depends on digital platforms, policy alignment, and institutional standardization, while 
Muñoz (2024) explained that artificial intelligence and digital governance can improve public administration by supporting more 
informed and responsive decision-making. These discussions establish a strong local context for understanding why automated 
reporting systems are becoming necessary in government offices. 

 
The movement toward automation is closely linked to the need for better storage and retrieval of institutional data. In public 

service environments, scattered or inconsistent datasets can easily weaken reporting quality and delay administrative response. 
Hernandez (2025) emphasized that service access and client experience are better understood when institutions rely on organized, 
data-driven reporting frameworks, while Alberto (2025) noted that centralized digital systems help maintain consistency across 
offices and improve overall administrative coordination. This shows that the literature treats data storage not simply as a technical 
requirement but as an organizational condition for reliable reporting. 

 
Local scholars have also underscored the importance of accuracy and validation in automated environments. Since client 

satisfaction reports often inform administrative action, the integrity of data entry and processing becomes especially important. 
Alberto (2025) observed that one of the continuing challenges in public-sector administration is inconsistency in implementation 
across offices, which can weaken the reliability of records and reporting outputs. In a related way, Muñoz (2024) argued that AI-
supported systems must be accompanied by ethical and organizational safeguards to ensure that generated information remains 
trustworthy and usable. These viewpoints indicate that accuracy is not achieved through digitization alone but through the careful 
design of validation and monitoring mechanisms. 

 
Another prominent concern in the local literature is the growing use of artificial intelligence and natural language processing 

in extracting insights from user-generated data. In multilingual environments such as the Philippines, automated interpretation of 
textual feedback requires models capable of handling code-mixed and low-resource language contexts. Maceda et al. (2023) found 
that a fine-tuned multilingual BERT model effectively analyzed Philippine code-mixed social media data, while Tomas et al. (2024) 
demonstrated that BERT-based approaches remain useful even in low-resource Tagalog classification tasks. These contributions are 
especially relevant to systems that analyze open-ended feedback, since they support the feasibility of using BERT in a local service-
reporting context. 

 
The literature also recognizes that sentiment-oriented systems must be evaluated systematically to ensure that their 

classifications are meaningful and defensible. Laureta et al. (2025) emphasized that transformer-based NLP models can effectively 
detect both sentiment and profanity in Filipino social media comments, while Goma et al. (2024) demonstrated that BERT-based 
sentiment models can achieve strong performance in classifying social media content related to public-health topics. These findings 
do not merely support the use of automated classification; they also imply that metrics such as accuracy, precision, recall, and F1-
score remain necessary in determining whether classification outputs are suitable for organizational use. 

 
At the level of service governance, local literature further shows that automation supports transparency, accountability, and 

institutional responsiveness. Hernandez (2025) argued that data-driven dashboards improve the monitoring of service access and 
satisfaction trends, while Muñoz (2024) maintained that intelligent systems in governance can strengthen policy implementation 
when they are paired with clear structures for ethical and responsible use. Such discussions reinforce the relevance of automated 
client satisfaction systems in Philippine public institutions, especially where compliance-oriented reporting and citizen-centered 
service delivery are expected. 
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 Related Studies  
 

• Foreign  
Recent international studies provide concrete empirical support for the use of automated and intelligent systems in customer 

satisfaction analysis. A growing number of investigations show that organizations increasingly rely on machine learning models to 
estimate satisfaction levels, classify sentiments, and generate insights from large-scale feedback data. Mozumder et al. (2024) found 
that advanced machine learning techniques significantly improved the analysis of customer satisfaction drivers in the fintech 
industry, while Manderscheid and Lee (2024) demonstrated that predictive approaches can replicate survey response distributions 
in a way that strengthens customer satisfaction estimation. These results indicate that customer feedback analysis is moving beyond 
simple tabulation toward predictive and classification-oriented frameworks. 

 
The usefulness of automated systems becomes even clearer when real-time or large-volume reporting is required. 

Manderscheid and Lee (2024) showed that automated satisfaction prediction can reduce bias arising from low survey response rates 
and can produce more representative performance information, whereas Mozumder et al. (2024) noted that customer feedback 
modeling becomes more meaningful when advanced systems are used to identify the distinct factors affecting satisfaction. These 
studies suggest that automated reporting is not only faster but also more analytically useful when compared with traditional 
summary-based methods. 

 
A similar pattern appears in studies focusing on sentiment analysis of textual data. Rahman and Maryani (2024) reported that 

BERT outperformed several traditional and deep learning models in analyzing customer feedback and yielded highly accurate 
sentiment classifications. These findings strengthen the case for using transformer-based and machine learning models in contexts 
where open-ended comments are an important source of service evaluation. 

 
The relevance of BERT becomes more evident in studies that directly compare it with other alternatives. Abello et al. (2023) 

found that BERT-based frameworks improved tweet sentiment analysis by identifying contextual meanings more accurately, while 
Li et al. (2024) showed that BERT and its variants remain strong performers in customer-review classification tasks involving 
multiple sentiment categories. These studies confirm that BERT is not simply another classification tool; it is an architecture 
particularly suited for contextual interpretation in sentiment analysis. 

 
The issue of performance measurement is also central in the foreign studies. Rahman and Maryani (2024) evaluated sentiment 

models through accuracy and other standard metrics to determine reliability, whereas Abello et al. (2023) highlighted the importance 
of examining precision, recall, and F1-score in assessing whether the model captures sentiment consistently across categories. These 
empirical findings mirror the standard evaluative practices expected in machine learning research and reinforce the need to examine 
classification performance in a comprehensive way. 

 
In addition to model performance, customer satisfaction studies have also emphasized the broader service implications of 

automation. Arli et al. (2024) found that the dimensions of service quality significantly influence satisfaction, loyalty, and reuse 
intention in online delivery systems, while Mahdjoub et al. (2026) demonstrated that hybrid NLP architectures improve the 
prediction of customer satisfaction by combining traditional and deep learning techniques. The convergence of these findings 
suggests that automated analysis systems do not merely classify feedback; they also strengthen the strategic value of customer 
satisfaction data for service enhancement. 

 
Other foreign studies further show that machine learning contributes to better organizational transparency and service 

monitoring. Mozumder et al. (2024) observed that advanced classification frameworks offer actionable insight into customer 
experiences, while Mahdjoub et al. (2026) emphasized that layered NLP techniques make feedback processing more adaptable and 
more useful for customer relationship management. These results are particularly important for service systems that aim to generate 
reports not only for internal review but also for institutional accountability. 

 
• Local  

Within the Philippine context, empirical studies also show that automated and digital systems strengthen service monitoring 
and feedback management in educational and public institutions. Aliazas et al. (2022) found that design-based feedback processes 
improved teaching effectiveness by making student responses more systematically available to decision-makers, while Estoria-
Maquiling (2023) demonstrated that service quality implementation is closely tied to satisfaction outcomes in DepEd frontline 
services. These studies reveal that organized feedback systems play a significant role in improving institutional responsiveness. 

 
The same trend is evident in studies examining digital service use and customer satisfaction in educational environments. 

Cervantes et al. (2024) found that digital payment utilization among DepEd employees was significantly related to customer 
satisfaction, while Doria (2025) demonstrated that a data-driven survey model integrating sentiment and prescriptive analytics 
provided richer and more actionable insights than traditional satisfaction tools. These findings show that digital platforms become 
more valuable when they are designed not only to collect data but also to convert it into usable institutional intelligence. 
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Local studies also underscore the importance of unified and automated feedback systems in reducing delays and improving 
report management. Omas-as and Encarnacion (2024) proposed a unified feedback management system with text analytics and 
sentiment analysis, showing that automation reduces the burden of manual evaluation and consolidation. In another context, Legal 
(2023) found that mobile-based selected school services improved responsiveness to stakeholders by making services more 
accessible and efficient. Together, these findings suggest that system automation can directly support better reporting and faster 
feedback cycles. 

 
The application of text analytics and machine learning is also becoming more visible in Philippine studies. Taruc and Dela 

Cruz (2024) used natural language processing to quantify the effectiveness of student organization activities through emotional 
response analysis, while Sy et al. (2024) applied BERTopic and transformer-based modeling to analyze stakeholder perceptions 
toward the Universal Access to Quality Tertiary Education program. These studies illustrate that automated text processing is 
increasingly being used not only for general sentiment detection but also for extracting patterns and thematic insights from 
stakeholder feedback. 

 
Several local studies further highlight the relevance of multilingual and context-sensitive language models. Although centered 

on different datasets, Taruc and Dela Cruz (2024) and Sy et al. (2024) both demonstrate that sentiment and topic-oriented systems 
can be adapted to Philippine settings where qualitative feedback plays an important evaluative role. This is important because public-
sector and educational feedback often contains local expressions, mixed language use, and context-specific meanings that require 
more advanced analytical treatment. 

 
The role of reporting and compliance is likewise evident in local empirical work. Quiatchon (2024) found that implementation 

of Republic Act 11032 was significantly associated with customer satisfaction, indicating that efficient and transparent processes 
affect how clients evaluate public service. In a related educational context, Estoria-Maquiling (2023) observed that service quality 
standards influence satisfaction levels when implementation is monitored and assessed systematically. These findings suggest that 
automated satisfaction systems may also help institutions meet governance and compliance expectations. 

 
Studies on service usability and system accessibility also provide useful insight. Legal (2023) demonstrated that service access 

improved when digital tools were designed around user needs, while Omas-as and Encarnacion (2024) argued that stakeholder 
satisfaction is strengthened when feedback systems are responsive, automated, and capable of generating meaningful reports. This 
implies that system effectiveness depends not only on technical sophistication but also on how well the tool supports the user’s 
experience. 

 
• Synthesis 

The reviewed literature and studies collectively highlight the growing role of digital transformation, automation, and artificial 
intelligence in improving data management and customer satisfaction analysis. Across both foreign and local sources, there is a 
consistent emphasis on the shift from manual and fragmented processes toward integrated and automated systems that support 
efficient data collection, storage, and reporting. The literature underscores the importance of real-time data processing, structured 
data management, and validation mechanisms in ensuring the accuracy and reliability of information. In addition, the studies 
demonstrate that machine learning and sentiment analysis models, particularly those based on contextual language understanding, 
are effective in analyzing unstructured feedback and generating meaningful insights. Furthermore, both bodies of work emphasize 
the significance of performance evaluation metrics in validating classification outputs, as well as the need for transparency, 
accountability, and compliance in public service systems. 

 
From the reviewed readings, it becomes evident that the effectiveness of automated systems is not solely dependent on the 

presence of technology but on how well these technologies are integrated into organizational processes. The researcher understands 
that data quality, system design, and user interaction all play critical roles in ensuring that automated systems produce reliable and 
actionable outputs. The literature suggests that the transition to automation must be accompanied by proper validation, 
standardization, and evaluation mechanisms to maintain the integrity of data and reports. Moreover, the insights drawn from both 
foreign and local studies indicate that artificial intelligence, particularly in the form of advanced natural language processing models, 
provides a powerful tool for interpreting complex textual data. However, its effectiveness relies heavily on proper training, 
evaluation, and alignment with the specific context in which it is applied. 

 
In relation to the present study, the reviewed literature provides a strong foundation for developing a web-based system that 

integrates automated data aggregation, real-time reporting, and BERT-based sentiment analysis. It highlights the importance of 
combining technological solutions, machine learning, and evaluation metrics to address challenges in client satisfaction 
measurement. Moreover, it emphasizes the need for data accuracy, system reliability, and compliance with regulatory standards, 
which guide the development of a more efficient and responsive reporting system. 
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CHAPTER THREE 
RESEARCH METHODOLOGY 

 
This section of the study presents the research methods, research design, research locale, research instrument/s, data gathering 

procedure, algorithm design, materials used in the study, as well the statistical tools used in the treatment and analysis of data. 
 

 Research Design 
This study employed a developmental research design, which is appropriate for investigations that aim to design, develop, and 

systematically evaluate a technological system. Developmental research focuses on the creation of a product, process, or system 
and the rigorous assessment of its effectiveness, usability, and applicability in real-world contexts. According to Richey and Klein 
(2007), developmental research is concerned with the systematic study of design, development, and evaluation processes with the 
goal of establishing an empirical basis for the creation of instructional and technological products. Similarly, Creswell and Creswell 
(2018) emphasize that the selection of a research design should be aligned with the purpose of the study, particularly when it involves 
both the development of an innovation and the evaluation of its outcomes. 

 
The use of a developmental research design in this study is appropriate because the primary objective is to develop 

an automated Client Satisfaction Measurement (CSM) analysis system that integrates data aggregation, real-time reporting, and 
sentiment analysis using artificial intelligence. The design allows the researcher to systematically construct the system while 
simultaneously evaluating its performance and acceptability. This approach is consistent with the increasing adoption of intelligent 
systems in public administration, where automation enhances efficiency, transparency, and evidence-based decision-making in 
service delivery . 

 
To ensure methodological rigor and to address the panel’s concern regarding clarity, the developmental research design of this 

study is structured into four distinct but interrelated components: system development, quantitative user evaluation, qualitative 
interview analysis, and BERT model validation. Each component is treated as a separate phase to avoid the blending of technical 
development and evaluation processes. 

 
The first component, system development, focuses on the design and implementation of the automated system. This phase 

includes requirements analysis, system architecture design, database development, API integration, and the creation of dashboards 
for real-time reporting. The system is designed to capture both structured and unstructured client feedback from the CSM platform 
and process these data through automated workflows. This phase ensures that the system is functional, scalable, and aligned with 
operational needs in public service environments. 

 
The second component, quantitative user evaluation, examines the acceptability and performance of the developed system 

using measurable indicators. Respondents, composed of intended users such as DepEd personnel and stakeholders, evaluate the 
system based on established software quality dimensions, including functionality, reliability, usability, efficiency, maintainability, 
and security. This approach aligns with the principle that system effectiveness must be evaluated through user perception and 
measurable performance indicators, particularly in public sector services where client satisfaction is a critical outcome variable.. 

 
The third component, qualitative interview analysis, is conducted to explore the experiences, perceptions, and challenges 

encountered by users in interacting with the system. Semi-structured interviews are utilized to gather in-depth data, which are then 
analyzed using thematic analysis. According to Creswell and Creswell (2018), qualitative approaches are essential for understanding 
participants’ experiences and providing contextual insights that cannot be captured through numerical data alone. This phase 
complements the quantitative findings by offering a deeper understanding of system usability, responsiveness, and practical 
implementation in real-world settings. 

 
The fourth component, BERT model validation, focuses on evaluating the performance of the sentiment analysis module 

integrated into the system. A fine-tuned Bidirectional Encoder Representations from Transformers (BERT) model is used to classify 
textual feedback into positive, negative, or neutral sentiments. The model is trained and tested using labeled datasets, and its 
performance is assessed using standard evaluation metrics such as accuracy, precision, recall, and F1-score. Recent studies have 
shown that BERT-based models achieve high levels of accuracy in sentiment classification tasks due to their ability to capture 
contextual relationships in text data, making them suitable for analyzing large-scale customer feedback . This phase ensures that the 
artificial intelligence component of the system produces reliable and meaningful analytical outputs. 

 
Overall, the developmental research design provides a comprehensive framework that integrates system creation and multi-

level evaluation while maintaining clear distinctions between each methodological component. By separating system development, 
quantitative evaluation, qualitative analysis, and model validation, the study ensures methodological clarity, avoids overlap of 
processes, and enhances the reliability and validity of the findings. This structured approach supports the development of a robust, 
user-centered, and data-driven system for improving client satisfaction measurement in the public sector. 
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 Research Locale 
This study was conducted in the Department of Education (DepEd) Surigao del Sur Division, located in the Caraga Region, 

Philippines. The division serves a geographically diverse population composed of coastal, upland, and urban communities, making 
it a dynamic setting for examining public service delivery and client satisfaction mechanisms. As a government agency mandated 
to provide efficient, transparent, and citizen-centered services, the division regularly interacts with various stakeholders, including 
teachers, school heads, parents, and external clients. These interactions generate substantial volumes of feedback data, particularly 
through the implementation of the Client Satisfaction Measurement (CSM) system, which is a key performance indicator aligned 
with national governance standards. 

 
The locale is highly relevant to the present study as it actively adopts digital transformation initiatives aimed at improving 

service delivery. The integration of online platforms, feedback kiosks, and automated reporting systems reflects the division’s 
commitment to modernizing its operations. Digital governance initiatives have been shown to enhance efficiency, transparency, and 
citizen engagement in public services, thereby improving overall service quality and satisfaction. In the context of DepEd Surigao 
del Sur, the increasing reliance on technology-based feedback systems provides an appropriate environment for implementing 
automated data aggregation, sentiment analysis, and machine learning models such as BERT to analyze client feedback. 
Moreover, the selection of this locale was driven by existing operational challenges observed within the division’s current feedback 
management practices. Despite the presence of digital tools, the process of consolidating, analyzing, and reporting client satisfaction 
data remains partially manual, leading to delays, inefficiencies, and potential inaccuracies in reporting. Similar issues have been 
identified in institutional settings where manual evaluation of feedback is time-consuming and prone to errors, thereby affecting 
timely decision-making and service improvement. These persistent concerns highlight the need for an automated and intelligent 
system capable of real-time data processing and analysis. 

 

 
Fig 6 Location Map of the Study 

 
The DepEd Surigao del Sur Division was therefore purposively selected as the research locale due to its readiness for digital 

innovation, availability of client feedback data, and the presence of practical challenges that necessitate technological intervention. 
The findings of this study are expected to directly benefit the division by providing a data-driven, automated solution for customer 
satisfaction measurement, while also offering a replicable model for other government agencies pursuing digital transformation and 
improved public service delivery. 
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 Research Respondents/ Key Informants 
This study employed purposive sampling, a non-probability technique in which the researcher deliberately selects participants 

based on specific criteria to maximize the relevance and depth of information gathered (Creswell & Creswell, 2018; Patton, 2015; 
Tongco, 2007). This approach is appropriate for evaluative and mixed-methods research where participants must possess direct 
experience with or specialized knowledge of the phenomenon under study. Accordingly, three groups were identified: (1) client-
respondents who directly interacted with the automated CSM system as service recipients; (2) key informants who oversee CSM 
implementation and frontline service delivery; and (3) IT experts who provided technical evaluation of the system's quality 
attributes. 

 
Table 1 Research Respondents/ Key Informants 

Participant Group Number 
Client-Respondent 50 

Key Informants 8 
IT Expert/ Sentiment Analysis Validators 3 

Total 61 
 

The fifty (50) client-respondents were selected using purposive sampling, a technique that allows the researcher to deliberately 
choose participants who meet specific criteria relevant to the study (Creswell & Creswell, 2018). In this study, the respondents were 
actual clients who transacted with the DepEd Surigao del Sur Division Office from February to March 2026 and provided feedback 
through the online CSM platform. Their transactions encompassed a range of frontline services, including liquidation of funds, 
submission of human resource (HR) reports, approval of program works, follow-up of applications and promotions, and procurement 
of resource materials for teaching, among others. It is important to clarify that some of these clients may also be internal personnel, 
such as teaching or non-teaching staff, who acted as service recipients during their transactions. Thus, they were treated as clients 
in the context of the study, since the evaluation focused on their experience as service users rather than their organizational roles. 

 
The inclusion criteria for the client-respondents were: (1) must have completed a transaction with any frontline service office 

during the specified period; (2) must have accessed and submitted feedback through the online CSM platform; and (3) must have 
provided complete and valid responses. The exclusion criteria included: (1) individuals who did not complete the feedback form; 
(2) responses with missing or inconsistent data; and (3) individuals who did not transact within the defined timeframe. These criteria 
ensured that only respondents with actual, relevant, and usable experience were included, making them appropriate evaluators of 
the system. 

 
The use of these respondents is justified because they had direct and recent interaction with both the service process and the 

feedback system, allowing them to evaluate the system’s usability, efficiency, and responsiveness based on real experience. In 
public service evaluation, actual service users are considered the most reliable source of data since their perceptions reflect real 
service encounters and satisfaction levels.  

 
The eight (8) key informants were selected using purposive sampling, specifically criterion-based selection, wherein 

participants are chosen based on their knowledge and involvement in the subject of the study (Creswell & Poth, 2018). The inclusion 
criteria for key informants were: (1) must be a department head, unit head, or designated personnel involved in frontline service 
delivery or CSM implementation; (2) must have at least one (1) year of experience in handling or supervising related processes; and 
(3) must be willing to participate in the study. The exclusion criteria included personnel without direct involvement in service 
delivery or those with insufficient experience in the CSM process. These informants were appropriate evaluators because they 
possess process-level understanding and administrative insight, enabling them to identify operational strengths, weaknesses, and 
system requirements beyond what is observable by clients alone. 

 
The three (3) IT experts were selected through expert sampling, a form of purposive sampling used when specialized 

knowledge is required (Etikan, I, 2016). The inclusion criteria for IT experts were: (1) must have professional experience in system 
development, software engineering, or database management; (2) must have at least two (2) years of relevant experience; and (3) 
must have prior involvement in system evaluation or development. The exclusion criteria included individuals without formal 
technical expertise or those with no experience in system assessment. These experts were appropriate evaluators because they 
provided objective and technical assessment of the system’s quality attributes, such as functionality, performance efficiency, 
security, and maintainability. 

 
The sampling procedure involved identifying and selecting respondents based on these inclusion and exclusion criteria. For 

the client-respondents, the researcher extracted valid entries from the online CSM database within the specified timeframe. For key 
informants, individuals were identified based on their roles and responsibilities within the division. For IT experts, selection was 
based on professional qualifications and technical expertise. 
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The sample sizes were considered sufficient for the purposes of the study. The fifty (50) client-respondents were adequate as 
they represented actual system users within a defined operational period, ensuring experience-based and relevant data. Faulkner 
(2003) and Virzi (1992) established that samples of 20 or more users sharing similar task contexts are sufficient to capture critical 
usability issues and yield reliable performance assessments. The eight (8) key informants were sufficient to achieve data saturation, 
as Guest, Bunce, and Johnson (2006) confirmed that saturation is typically reached between six and twelve interviews among 
participants with similar roles. Creswell and Poth (2018) further affirm that depth of experience, rather than quantity, ensures the 
richness of qualitative findings. The three (3) IT experts were appropriate for technical validation, consistent with Polit and Beck 
(2006) and Lynn (1986), who recommend a minimum of three to five expert evaluators for content validation studies. 
 
 Research Instrument 

This study utilized three (3) research instruments to gather the necessary data: (1) an adopted and validated survey 
questionnaire for the Online Client Satisfaction Survey based on ISO 25010:2011 Software Quality Standard of North Eastern 
Mindanao State University (appendix A), (2) a researcher-made interview guide questionnaire for key informants (appendix B), and 
(3) a sentiment analysis validation tool for evaluating the performance of the BERT-based classification model (appendix C). These 
instruments were carefully selected and developed to ensure alignment with the objectives of the study, particularly in assessing 
system effectiveness, extracting qualitative insights, and validating automated sentiment classification. 

 
The first instrument was an adapted survey questionnaire designed to measure the effectiveness of the online client satisfaction 

survey system used by research respondents who had transactions with the DepEd Surigao del Sur Division. The instrument was 
anchored on the ISO 25010:2011 Software Quality Model form North Eastern Mindanao State University and subjected with content 
validation by the IT expert. The tool evaluated software systems based on characteristics such as functionality, reliability, usability, 
efficiency, maintainability, and security. The questionnaire consisted of structured items rated using a Likert scale to determine the 
extent of system effectiveness. This tool enabled the quantitative assessment of the automated customer feedback system, 
particularly in relation to real-time data aggregation and reporting. 

 
The second instrument was a researcher-made interview guide questionnaire intended for key informants, particularly 

representatives from different departments within the division. This instrument contained open-ended questions that explored the 
informants’ experiences, perceptions, and insights regarding the implementation of the automated client satisfaction system, 
including its compliance with ARTA standards and its effectiveness in improving service delivery. The interview guide was 
designed to elicit in-depth qualitative data that complemented the survey findings and provided contextual understanding of system 
utilization and challenges. 

 
The third instrument was the sentiment analysis validation tool used to evaluate the performance of the BERT-based sentiment 

classification model. This tool involved a set of client satisfaction comments that were manually labeled by three (3) IT experts 
(human labeling) and compared with the system-generated labels. The tool was used to compute evaluation metrics such as 
Accuracy, Precision, Recall, and F1-Score, which are standard measures in assessing classification performance. This instrument 
ensured that the automated sentiment analysis component of the system was valid, reliable, and aligned with actual human judgment 
in interpreting customer feedback. 

 
For face and content validation, all instruments were subjected to expert evaluation prior to data collection. The validation 

process involved two groups of experts based on the nature of each instrument. The survey questionnaire and sentiment analysis 
validation tool were evaluated by IT experts with expertise in system development, software quality standards, and sentiment 
analysis. The interview guide questionnaire, being a qualitative instrument, was evaluated by qualitative research experts with 
backgrounds in research methodology, social science inquiry, and educational or public service assessment. The inclusion criteria 
for the validators were: (1) at least a master’s degree in a relevant field such as Information Technology, Computer Science, 
Education, or related disciplines; (2) demonstrated experience in research, system development, or instructional evaluation; and (3) 
familiarity with survey instrument design, sentiment analysis, or public service delivery systems. The validators evaluated the 
instruments in terms of clarity, relevance, organization, and alignment with the objectives of the study. Their comments and 
recommendations were systematically reviewed and incorporated, resulting in improvements in item construction, wording, and 
overall instrument coherence to ensure validity and appropriateness for data collection. 

 
To establish validity and reliability, pilot testing was selectively conducted prior to the actual data gathering. The adopted 

survey questionnaire did not undergo pilot testing since it was based on the established ISO 25010:2011 Software Quality Standard, 
which has been widely validated and utilized in evaluating software systems. However, pilot testing was conducted for the 
researcher-made semi-structured interview guide questionnaire to assess the clarity, relevance, and comprehensibility of the 
questions. This process involved administering the interview guide to a small group of participants similar to the intended key 
informants. Feedback from the pilot testing led to refinements in question phrasing, sequencing, and structure to ensure that the 
items effectively elicited meaningful and accurate responses. 
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For the sentiment analysis validation tool, reliability was ensured through inter-rater agreement among the IT experts who 
performed manual labeling of customer feedback. The consistency between human-labeled data and system-generated 
classifications was evaluated using standard performance metrics such as accuracy, precision, recall, and F1-score. The results 
demonstrated that the BERT-based model produced reliable and consistent classifications, thereby confirming the robustness of the 
automated sentiment analysis component of the system. 

 
 Data Gathering Procedure  

The data gathering procedure of the study was conducted systematically to ensure clarity in the separation of system 
deployment, data collection, and model development processes. The procedure focused primarily on the collection of client 
satisfaction data for system evaluation, while a separate dataset preparation process was employed for the BERT model training and 
validation. 

 
The study was conducted within the DepEd Surigao del Sur Division from February 2026 to March 2026, which represents 

the actual period during which client feedback data were collected through the deployed system. Prior to this, preparatory activities 
such as system development, testing, and initial dataset preparation for machine learning were undertaken to ensure readiness for 
implementation. This alignment ensures consistency between the study period and the operational status of the system. 

 
The data gathering process began with the deployment of the Client Satisfaction Measurement (CSM) module, which was 

integrated into the existing Human Resource Information System (HRIS). The system was made accessible to clients transacting 
with various offices in the division. Upon completion of their transactions, clients were invited to provide feedback through an 
online survey platform embedded within the system. The survey instrument consisted of two components: (1) structured responses 
using a Likert-scale format to measure service quality indicators, and (2) open-ended responses that allowed clients to express their 
experiences and suggestions in textual form. This approach aligns with public sector service quality assessment practices, where 
both quantitative and qualitative feedback are essential for comprehensive evaluation . 

 
The respondents included clients who had actual transactions with the division offices during the specified period. Only those 

who voluntarily completed the online feedback form were included in the dataset. The system automatically captured and stored all 
responses in a centralized database, eliminating the need for manual encoding and ensuring data accuracy and completeness. This 
automated data collection process supports efficiency and transparency in public service evaluation, consistent with digital 
governance practices that emphasize real-time data utilization for decision-making . 

 
It is important to clarify that two distinct datasets were utilized in the study. The first dataset consisted of the actual client 

feedback collected from February to March 2026, which was used exclusively for system evaluation and analysis of client 
satisfaction. The second dataset was used for BERT model training and validation, which included preprocessed and annotated 
textual data. This training dataset may include a combination of collected feedback and supplementary labeled data to ensure 
sufficient volume and variability required for machine learning tasks. This distinction is necessary because sentiment analysis 
models, particularly transformer-based models such as BERT, require adequately sized and labeled datasets to achieve reliable 
performance . 

 
The collected data for system evaluation were then prepared for analysis by organizing the structured responses into statistical 

formats and storing textual feedback for subsequent processing. No algorithmic processing was performed at this stage, as the 
purpose of this phase was purely data collection. The technical procedures involving preprocessing, tokenization, and sentiment 
classification using BERT were conducted separately and are discussed under the system and algorithm components of the 
methodology. 
 
 System Implementation  

 
• System Model of the Online CSM 

Figure 7 presents the system model of the Online Client Satisfaction Measurement (CSM), which operates as a sentiment 
analysis pipeline using the Bidirectional Encoder Representations from Transformers (BERT) model to classify client feedback into 
Positive, Neutral, or Negative sentiment categories. The process begins when textual feedback submitted by clients through the 
online CSM platform is collected and stored as input data. These responses served as the primary dataset for sentiment classification 
and automated report generation. 
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Fig 7 System Model of Online CSM 

 
Prior to model training, the collected textual data underwent preprocessing to improve data quality and consistency. During 

this stage, unnecessary characters such as punctuation marks, symbols, extra spaces, and irrelevant special characters were removed. 
Text normalization was performed by converting all words into lowercase and standardizing frequently used terms. Considering 
that client responses included multilingual inputs such as English, Filipino, and local dialects, the preprocessing stage harmonized 
these variations to ensure consistent textual representation. This process minimized noise and improved the interpretability of the 
input data before model training. 

 
After preprocessing, the cleaned text was processed using BERT’s tokenizer, which converted textual input into tokenized 

representations. The tokenizer segmented the text into tokens and inserted special tokens such as [CLS] to represent the entire 
sequence and [SEP] to indicate sentence boundaries. Each token was transformed into numerical representations, including input 
IDs and attention masks, which served as inputs to the BERT model. This process enabled the model to capture contextual 
relationships among words within each feedback entry. 

 
Following tokenization, the dataset was partitioned into three subsets using a 30-50-20 ratio. Specifically, 30% of the 350-

entry corpus (105 entries) was allocated for model training, 50% (175 entries) for validation, and the remaining 20% (70 entries) 
for testing. The training subset was used to fit the BERT classifier parameters on the labeled feedback corpus. The validation subset 
monitored model convergence, inspected class behavior, and guided tuning decisions during fine-tuning. The testing subset was 
held out for final performance evaluation on unseen examples. This three-way partitioning prioritized the validation set to enable 
closer monitoring of model behavior and to reduce the risk of overfitting given the limited size of the corpus. The complete dataset 
framing report, statistical summary, and illustrative workflow used in this process are presented in appendix H. 

 
The model training stage utilized a pre-trained BERT model, which was fine-tuned using the labeled CSM dataset. A 

classification layer was added on top of the BERT architecture, and the model parameters were adjusted through supervised learning. 
During training, the model iteratively updated its weights based on the training data to improve its ability to classify feedback into 
Positive, Neutral, and Negative categories. Fine-tuning allowed the model to adapt its contextual understanding specifically to client 
satisfaction data, which is consistent with established BERT-based sentiment analysis approaches . 

 
After training, the model processed validation inputs through the classification layer. The output representation from the [CLS] 

token was used as the aggregate representation of each feedback entry and passed to the classifier to generate the final sentiment 
label. The system then assigned each feedback entry to one of the three sentiment categories based on contextual analysis. 

 
This system model demonstrates how the Online CSM integrates preprocessing, tokenization, dataset partitioning, and BERT 

fine-tuning to produce automated sentiment classification. The process enables efficient analysis of textual responses and supports 
real-time, data-driven reporting of client satisfaction. 

 
• System Development Approach 

The system was developed using the Agile Software Development Life Cycle, which allows iterative development and 
continuous refinement of system components. 

 
During the planning phase, stakeholder requirements were gathered, and the scope of the system was defined. The existing 

Client Satisfaction Measurement process was analyzed to identify inefficiencies and determine system requirements. 
 
The analysis phase focused on documenting system workflows, including feedback collection, sentiment classification, and 

report generation. This phase also established how textual inputs would be processed through the integrated BERT-based sentiment 
analysis component. 

https://doi.org/10.38124/ijisrt/26jun615
http://www.ijisrt.com/


Volume 11, Issue 6, June – 2026                  International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                     https://doi.org/10.38124/ijisrt/26jun615 
 

 
IJISRT26JUN615                                                                www.ijisrt.com                                                                                   1814 

In the design phase, the system architecture was developed to ensure efficient integration of all components. The database 
schema was structured using MySQL to support data storage and retrieval. The user interface was designed to provide ease of use, 
while the Laravel framework supported backend processing, system logic, and security. 

 
During development, the system components were implemented, including the online feedback submission module, automated 

data aggregation module, and sentiment analysis engine. The BERT-based classification mechanism was integrated into the system 
to enable automated processing of textual feedback. 

 
 System Testing, Technical Validation, Deployment, and Maintenance 

The system underwent comprehensive testing to evaluate functionality, reliability, and performance. Unit testing was 
conducted for individual modules, integration testing verified the interaction among system components, and system testing 
evaluated the overall workflow. Performance testing assessed system responsiveness under varying usage conditions. 

 
To support controlled and repeatable technical validation of the sentiment analysis component, the researcher utilized data 

seeding within the Laravel framework. Data seeding is a built-in feature that allows the database to be populated with predefined 
records using PHP-based seed classes stored in the database/seeders directory. The default Database Seeder class was used to 
execute custom seed scripts and control the insertion of test data. 

 
Using this approach, the researcher generated and inserted 350 textual feedback entries drawn from a seeded random sample 

of actual CSM survey records collected between February and March 2026 into the system database. These seeded entries consisted 
of varied expressions representing positive, neutral, and negative sentiments and included multilingual content such as English, 
Filipino, and local language inputs. The generated dataset served as simulated client feedback to test the system’s ability to process 
diverse textual inputs. 

 
After insertion, the seeded data were automatically processed by the system through the preprocessing, tokenization, and 

BERT-based classification pipeline. The system generated corresponding sentiment outputs, which were stored and aggregated for 
reporting. This procedure enabled the researcher to evaluate the functionality of the sentiment analysis component within the actual 
application environment. 

 
It is important to note that the seeded data were used specifically for system testing and technical validation to ensure consistent 

and repeatable evaluation conditions. This approach allowed the researcher to verify system performance without relying solely on 
real-time user inputs. 

 
Following successful testing and validation, the system was deployed in the Department of Education, Division of Surigao del 

Sur. Maintenance procedures and update mechanisms were established to ensure continuous functionality, system security, and 
adaptability to future requirements. 
 
• System Architecture 

 

 
Fig 8 System Application Architecture 
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The automated system consists of interconnected components that facilitate efficient data processing and reporting. Users, 
including clients, administrators, and analysts, interact with the system through a web-based interface to submit feedback and access 
reports. All responses and processed sentiment data are stored in a centralized database. 

 
An artificial intelligence processing module applies Natural Language Processing techniques and the BERT model to analyze 

textual feedback. The processed outputs are forwarded to the data aggregation and analysis engine, which structures the data and 
computes Customer Satisfaction indicators aligned with the SERVQUAL model. 

 
The automated reporting module generates dashboards and downloadable reports that present real-time insights. The system 

also incorporates Anti-Red Tape Authority compliance principles to ensure transparency, accountability, and efficient service 
delivery. This architecture supports real-time processing and informed decision-making. 

 
• Case Diagram 

As shown in Figure 9, the system supports multiple user roles, including clients, system administrators, and analysts.  
 

 
Fig 9 Case Diagram 

 
Clients submit feedback through the Online CSM Form, which is processed by the sentiment analysis engine using NLP and 

BERT-based classification. The processed data are stored in the system database for further analysis. 
 
The System Administrator manages user access, monitors system performance, and ensures compliance with ARTA standards. 

Analysts access the Automated Reporting Module to generate reports and evaluate client satisfaction trends. The system enables 
real-time processing, reducing manual workload and improving accuracy in feedback analysis. 

 
• Data Flow Diagram (DFD) 

The Data Flow Diagram (DFD) as shown in Figure 10 presents the automated client satisfaction measurement system's data 
movement starting from client inputs, leading to report creation and safeguarding data consistency. Clients generate survey 
responses using Online CSM Form Processing (Process 1.0), validating and standardizing the data for automation readiness. The 
data proceeds to AI Sentiment Analysis (Process 2.0), which uses BERT and NLP techniques to classify sentiments while extracting 
significant insights from the data. 
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An algorithm establishes the processed sentiment information as feedback entries in the Feedback Database (D1) to operate 
as the structured data's central storage and retrieval point. The system utilizes Report Generation (Process 3.0) to create meaningful 
reports showing changes in client satisfaction patterns and sentiment direction. Statistics from our system help system administrators 
create reports that they employ as tools to develop operations and enhance service quality.  
 

 
Figure 10. Data Flow Diagram 

 
The Yourdon notation expresses the DFD through rectangles depicting external entities, including Clients and System 

Admin, as well as circular processes and directional arrow representations of data transfers. The organized system enables correct 
feedback evaluation and computerized automation to maximize operational speed. The system improves high-quality service 
delivery at DepEd Surigao del Sur while helping administrators use data to enhance decision-making and service improvement 
initiatives. 

 
• Test Plan 

A test plan was developed to systematically evaluate the system’s reliability, functionality, usability, and performance. 
Unit testing was conducted to verify the correctness of individual modules, while integration testing ensured that interconnected 
components operated cohesively and accurately. These procedures confirmed that the system’s core functions, data flow, and 
component interactions were properly executed. 

 
System testing further validated the system’s performance across actual workflow scenarios, whereas user acceptance 

testing determined its alignment with stakeholder requirements. In addition, performance testing assessed the system’s stability, 
responsiveness, and capacity to sustain expected peak usage under varied operational conditions. Overall, the testing process 
established the system’s readiness for reliable and effective deployment. 
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Table 2 Online CSM System Test Plan 
Test Case ID Test Scenario Expected Result 

TC-01 User Access Successful account creation and access 
TC-02 Login Authentication Correct login credentials grant access 
TC-03 Feedback Submission The system records and confirms submitted feedback in real-time. 
TC-04 Sentiment Analysis Processing The system accurately classifies sentiment as positive, neutral, or 

negative using BERT-based NLP. 
TC-05 Report Generation The system generates structured, downloadable reports with real-time 

data visualization. 
TC-06 Data Aggregation & Accuracy The system consolidates feedback accurately and ensures consistency 

in the database. 
TC-07 AI Processing Performance The system processes and categorizes feedback within predefined 

response times. 
TC-08 Compliance with ARTA Standards The system generates reports and feedback insights in compliance 

with ARTA requirements. 
TC-09 System Security & Access Control Unauthorized access attempts are blocked, and user roles function 

correctly. 
TC-10 System Load & Performance The system handles high user traffic and data processing without 

performance degradation. 
 
 Ethical Considerations 

This study adhered to established ethical standards to ensure that the rights, dignity, and welfare of all participants and key 
informants were protected throughout the research process. The conduct of the study was guided by the principles of the Belmont 
Report, which include respect for persons, beneficence, and justice. These principles served as the foundation in ensuring that the 
research was carried out responsibly and with integrity. 

 
Respect for persons was observed by ensuring voluntary participation and informed decision-making among all respondents. 

Prior to data collection, informed consent was obtained from teaching and non-teaching personnel who utilized the client satisfaction 
survey kiosk, as well as from key informants who participated in the interviews. The participants were clearly informed about the 
purpose of the study, the procedures involved, and their rights as respondents. Participation was entirely voluntary, and respondents 
were given the freedom to withdraw at any point without any negative consequences. Anonymity was maintained by not requiring 
personal identifiers, and confidentiality was ensured by presenting the results in summarized form. 

 
The principle of beneficence was applied by ensuring that the study posed no harm to the participants. The procedures were 

carefully designed to avoid any form of physical, psychological, or social risk. Special attention was given to the handling of 
feedback data, particularly those that may contain sensitive opinions. The use of automated sentiment analysis and data aggregation 
was implemented with caution to prevent misinterpretation or misuse of responses. All collected data were securely stored and 
accessed only by the researcher. The study aimed to contribute positively by improving the efficiency of client satisfaction 
measurement and enhancing service delivery in the DepEd Surigao del Sur Division. 

 
Justice was ensured through the fair selection and treatment of participants. Respondents were chosen based on their actual 

engagement with the client satisfaction system, ensuring that those directly involved were given equal opportunity to participate. 
There was no form of discrimination in the selection process, and all participants were treated equitably. The inclusion of IT experts 
in evaluating the sentiment analysis model was based on their qualifications and expertise, ensuring fairness and credibility in the 
validation process. 

 
Furthermore, specific protocols were followed regarding data retention and disposal. All collected data will be retained 

securely for a period of three (3) years after the completion of the study for verification and academic purposes. After this period, 
all digital files will be permanently deleted using secure data erasure methods, and any printed materials will be shredded to prevent 
any possibility of data recovery or unauthorized disclosure. 

 
In addition, ethical responsibility in the use of artificial intelligence and sentiment analysis was carefully considered. The study 

ensured transparency in the processing and classification of textual data, and the algorithm was used strictly as an analytical tool 
rather than a decision-making authority. Measures were taken to minimize algorithmic bias by applying consistent preprocessing 
and validation techniques. This ensured that the interpretation of client feedback remained fair, accurate, and aligned with the actual 
responses of participants. 

 
Overall, the study maintained ethical integrity by implementing concrete measures for anonymization, secure data storage, 

controlled access, responsible data usage, defined retention policies, and proper disposal procedures. These practices ensured that 
participant rights were protected and that the research was conducted in a responsible, transparent, and ethically sound manner. 
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 Data Analysis 
The qualitative data gathered in this study were analyzed using a thematic analysis approach, which is appropriate for 

identifying, organizing, and interpreting patterns of meaning from interview responses. This method was applied exclusively to the 
fifth Statement of the Problem, which examined how the system ensures compliance with ARTA standards for client satisfaction 
reporting. Thematic analysis allowed the researcher to systematically explore the perceptions of key informants regarding the 
system's capacity to address the reporting requirements of Republic Act No. 11032. 

 
The analysis followed a structured coding framework. Initially, all responses were transcribed and subjected to data 

familiarization, where the researcher repeatedly reviewed the textual data to gain a comprehensive understanding of the participants' 
insights. This was followed by open coding, wherein significant statements and recurring ideas related to ARTA compliance, 
transparency, accountability, and standardized reporting were identified. These initial codes were generated inductively from the 
data to ensure that the findings reflected the actual experiences and perspectives of the key informants. 

 
Subsequently, axial coding was employed to cluster related codes into broader categories aligned with the fifth Statement of 

the Problem. Codes concerning transparency, standardization of reporting formats, timeliness of submission, and adherence to 
government service standards were organized into themes on ARTA compliance and regulatory alignment. Finally, selective coding 
was conducted to refine these categories into core themes that directly addressed how the system supports ARTA-compliant client 
satisfaction reporting. The emerging themes were further validated against the responses of all eight key informants to ensure 
consistency and credibility of the qualitative findings. 

 
 Statistical Treatment 

The data collected from the online client satisfaction survey and textual customer feedback were analyzed using descriptive 
and model evaluation techniques to assess the level of customer satisfaction, determine the effectiveness of automated sentiment 
classification using the BERT model, and provide empirical bases for improving the Client Satisfaction Measurement (CSM) 
system. The following statistical treatments were applied: 

 
• Mean.  

The mean was used to determine the level of customer satisfaction based on the responses gathered from the online survey. It 
provided a numerical representation of the overall perception of clients regarding the services of the organization. The computed 
mean scores were interpreted using an appropriate Likert scale to describe the extent of satisfaction. This statistical measure served 
as the basis for identifying areas of strength and aspects that require improvement in service delivery. 

 
• Accuracy, Precision, Recall, and F1-Score.  

These evaluation metrics were used to measure the performance of the BERT (Bidirectional Encoder Representations from 
Transformers) model in classifying customer feedback into sentiment categories such as positive, negative, and neutral. Accuracy 
determined the overall correctness of the classification model, while Precision measured the proportion of correctly predicted 
positive observations. Recall assessed the model’s ability to correctly identify actual positive cases, and the F1-Score provided a 
balanced measure of Precision and Recall. These metrics were derived from the confusion matrix, which includes true positive, true 
negative, false positive, and false negative values. The use of these statistical measures ensured a comprehensive evaluation of the 
model’s effectiveness in analyzing customer sentiments and enhancing the reliability of automated client satisfaction reporting. 
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CHAPTER FOUR 
PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA 

 
This chapter presented the results of the study on the automated analysis of data aggregation and reporting of client satisfaction 

measurement in DepEd Surigao del Sur, wherein the data were systematically organized, analyzed, and interpreted using a mixed-
methods approach based on responses gathered through the online Client Satisfaction Measurement (CSM) form, and the findings 
were examined in relation to the research objectives and relevant literature, covering the respondents’ demographic profile, 
perceptions of technological solutions, effectiveness of algorithms, improvements in accuracy and reliability, classification of 
feedback using the BERT model, and compliance with ARTA standards. 
 
 Technological Solutions Used to Streamline the Collection, Storage, and Processing of Survey Data 

The automated Client Satisfaction Measurement (CSM) system developed in this study addresses the longstanding limitations 
of the manual survey process in the DepEd Surigao del Sur Division Office, particularly the reliance on paper-based forms, manual 
encoding of responses, and fragmented data consolidation across departments. To resolve these inefficiencies, the system integrates 
a comprehensive set of technological solutions that cover the entire feedback lifecycle, from data collection and validation to storage, 
analysis, reporting, and security. The complete system interface and its functional components are presented in appendix E. 

 
The first technological solution concerns data collection. The system employs a web-based survey platform accessible through 

online kiosks stationed within the Division Office, enabling clients to directly input their satisfaction feedback at the point of service 
immediately after completing a transaction. Rather than relying on paper forms that require subsequent manual encoding by 
administrative staff, clients interact with a digital interface that guides them through structured survey items covering service quality 
dimensions such as responsiveness, reliability, and staff courtesy. The interface is designed to be visually clean, straightforward, 
and navigable with minimal instruction, ensuring that clients across varying levels of digital literacy can complete the survey without 
difficulty. This design approach directly reduces one of the most common barriers to survey participation in public service settings, 
which is the perceived complexity and inconvenience of the feedback process. The accessibility and usability of this solution are 
consistent with the findings of Omas-as et al. (2024), who demonstrated that unified digital feedback platforms significantly improve 
stakeholder participation and satisfaction analysis in educational institutions. Cervantes et al. (2024) similarly confirmed that 
perceived ease of use and usefulness are the most critical factors driving sustained adoption of digital systems among DepEd 
employees. 

 
Building on the collection mechanism, the system processes submitted data through real-time automated recording, which 

captures and stores each client response in the database immediately upon submission. This eliminates the multi-step manual process 
of collecting paper forms, encoding responses into spreadsheets, and consolidating data from multiple offices, which previously 
introduced delays and increased the likelihood of encoding errors. With automated recording, data are available for administrative 
review as soon as they are submitted, and authorized personnel can access the information through the admin dashboard using filters 
for office, service type, date range, and transaction category, allowing for precise and efficient data retrieval. To further ensure the 
integrity of each submission, the system enforces automated validation mechanisms at the point of entry. These include required 
fields that prevent clients from skipping survey items, input type restrictions that limit responses to valid formats, dropdown menus 
that standardize options, and real-time error prompts that notify clients of incomplete or inconsistent entries before the form is 
submitted. This means that only complete and valid responses are accepted into the database, substantially reducing the need for 
post-collection data cleaning. Mozumder et al. (2024) confirmed that AI-driven automation significantly enhances operational 
efficiency and reduces processing delays in customer satisfaction systems, while Rahman and Maryani (2024) demonstrated that 
automated processing mechanisms improve the reliability and consistency of feedback data collected at scale. 

 
Once responses are validated and recorded, they are stored in a centralized relational database that serves as the single, unified 

repository for all CSM data across the Division Office. Unlike the previous system where data were stored in separate files or 
spreadsheets maintained by individual offices, the centralized database consolidates all records in a structured format that supports 
consistent data organization, prevents duplication, and ensures that information is retrievable at any point without depending on the 
availability of specific personnel. The database is designed with a relational structure that links records by office, service type, 
respondent category, and submission period, enabling administrators to perform cross-office comparisons and longitudinal analyses 
with relative ease. Furthermore, the architecture is built to be scalable, meaning it can accommodate increasing volumes of data as 
the system is expanded to cover more offices, service units, or time periods without requiring fundamental restructuring. Aliazas et 
al. (2024) found that centralized, integrated database systems improve transparency and operational efficiency in Philippine 
educational institutions, particularly when the database is designed to complement and extend existing institutional workflows rather 
than replace them entirely. 
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With all data consolidated in a unified repository, the system is further equipped to generate automated summary reports and 
visual data presentations directly from the stored information through its administrative dashboard. Rather than requiring staff to 
manually extract, organize, and format data into reports, the system automatically computes satisfaction ratings, aggregates 
responses by office and service type, and presents the results through charts, graphs, and summary tables that are updated in real 
time as new submissions are recorded. Administrators can select specific filters to generate reports by period, office, or service 
category, and the outputs are exportable in formats that align with the reporting requirements of the Anti-Red Tape Authority 
(ARTA), ensuring compliance without additional manual formatting. This reporting capability directly addresses one of the most 
time-consuming aspects of the existing CSM process, which is the preparation of consolidated reports for submission to oversight 
bodies. Doria (2025) emphasized that embedding analytics and automated reporting tools within survey systems substantially 
improves reporting efficiency and enables evidence-based decision-making, particularly in institutions where data must be regularly 
submitted to regulatory agencies. 

 
Across all of these functional components, the system incorporates a layered set of security and privacy safeguards to protect 

the confidentiality and integrity of client feedback data throughout the entire data lifecycle. These safeguards include user 
authentication through secure login credentials, role-based access control that limits system privileges based on the user's position 
and responsibilities, data encryption for both stored and transmitted information, secure server storage, and automated backup 
procedures that protect against data loss. These mechanisms collectively ensure that only authorized personnel can access 
administrative functions, view identifiable data, or generate and export reports, thereby preventing unauthorized access and potential 
misuse of sensitive client information. The system was developed in compliance with the Data Privacy Act of 2012, and its security 
features reflect the principle that client trust is a prerequisite for sustained participation in feedback systems. Parkavi et al. (2023) 
demonstrated that privacy-preserving design can be implemented in machine learning-based systems without compromising 
analytical performance, while Aliazas et al. (2024) confirmed that robust security features are among the most significant factors 
contributing to user trust and adoption of automated systems in Philippine educational and government institutions. 

 
Through the integration of these solutions, the automated CSM system provides the DepEd Surigao del Sur Division Office 

with a comprehensive, end-to-end digital platform that resolves the inefficiencies of the manual process by automating each stage 
of the feedback workflow. The result is a system that not only reduces the administrative burden associated with data collection and 
reporting but also produces more accurate, complete, and timely satisfaction data that can meaningfully support service improvement 
and regulatory compliance. 

 
 CSAT Algorithm Effectively and Efficiently Generates Real-Time Reports and Automatically Analyzes Data 

The Customer Satisfaction (CSAT) algorithm was utilized in this study as the primary computational approach for effectively 
and efficiently generating real-time reports and automatically analyzing structured client feedback data. Through its capability to 
process rating-based responses, compute satisfaction scores, and consolidate results instantly, the algorithm enabled the 
transformation of raw survey inputs into meaningful and actionable information. This supports timely decision-making and 
significantly improves the efficiency of client satisfaction reporting. 

 
To further strengthen the automated analysis process, the system integrates both CSAT computation for structured data and 

a BERT (Bidirectional Encoder Representations from Transformers) model for unstructured textual feedback. The CSAT 
computation facilitates automatic aggregation of numerical ratings into measurable satisfaction scores, allowing real-time generation 
of reports and visualization of trends. Studies have shown that automated and machine learning–driven approaches enhance 
customer satisfaction analysis by improving prediction accuracy and enabling efficient processing of large datasets (Mozumder et 
al., 2024; Manderscheid & Lee, 2024). 

 
For textual feedback, the system utilizes BERT, a transformer-based deep learning model that captures contextual meaning in 

language. Unlike traditional models, BERT processes text bidirectionally, allowing it to interpret nuanced and context-dependent 
expressions. This enables the classification of open-ended responses into Positive, Neutral, or Negative sentiments, thereby 
complementing the numerical outputs generated by the CSAT algorithm. Empirical studies confirm that BERT consistently 
outperforms conventional machine learning techniques in sentiment classification and achieves higher accuracy in extracting 
insights from unstructured data (Rahman & Maryani, 2024) 

 
Moreover, BERT-based approaches are highly applicable in multilingual contexts such as the Philippines, particularly in 

handling code-mixed and low-resource language data. Research shows that transformer-based models maintain strong performance 
across evaluation metrics such as accuracy, precision, recall, and F1-score even in linguistically complex environments (Maceda et 
al., 2023; Tomas et al., 2024; Laureta et al., 2025; Goma et al., 2024). This integration of structured and unstructured data processing 
ensures a more comprehensive and reliable automated reporting system 
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Table 3 Online Client Satisfaction Survey Results 
Indicators Mean Interpretation 

Functionality 4.29 Very Great Extent 
Reliability 4.33 Very Great Extent 
Usability 4.35 Very Great Extent 
Efficiency 4.60 Very Great Extent 

Maintainability 4.75 Very Great Extent 
Security 4.77 Very Great Extent 

 
The results of the evaluation further demonstrate how the CSAT algorithm functioned within the system, as reflected in the 

clients’ assessment of the kiosk . Among the indicators, security obtained the highest mean (4.77, Very Great Extent), 
while functionality obtained the lowest mean (4.29, Very Great Extent). 

 
The highest result in security indicates that the system was perceived as highly capable of protecting user data, ensuring 

confidentiality, and maintaining the integrity of responses during automated processing. This suggests that the CSAT algorithm, 
together with the integrated sentiment analysis component, operated within a secure environment that supports trustworthy real-
time data analysis. This is critical because automated reporting systems rely heavily on data accuracy and protection. This finding 
is supported by Rahman and Maryani (2024), who emphasized that advanced machine learning models such as BERT enhance the 
reliability and integrity of customer feedback processing. Similarly, Alqurafi and Alsanoosy (2024) highlighted that automated 
sentiment analysis tools enable organizations to securely process large volumes of customer data while generating meaningful 
outputs. 

 
The implication of this finding is that the effectiveness of the CSAT algorithm is reinforced by a secure system environment 

that promotes user trust and encourages honest participation. When respondents are confident in data privacy, the quality of feedback 
improves, leading to more reliable reports and better-informed decision-making. 

 
On the other hand, the lowest result in functionality, although still interpreted as Very Great Extent, suggests that certain 

system features or performance aspects may require further enhancement. This indicates that while the CSAT algorithm effectively 
performs automated computation and reporting, there may be minor limitations in system responsiveness, flexibility, or user 
interaction. Functionality in automated systems involves not only correct computation but also adaptability and alignment with user 
needs. 

 
This result may be attributed to the complexity of integrating multiple computational processes, including structured CSAT 

scoring and unstructured sentiment classification. Li et al. (2024) noted that BERT-based models require careful optimization and 
fine-tuning to ensure consistent performance across datasets. Similarly, Bashiri and Naderi (2024) explained that transformer-based 
sentiment analysis systems may encounter challenges when handling nuanced or ambiguous data despite their overall efficiency. 
These findings suggest that system performance depends not only on the algorithm itself but also on the quality of its implementation 
and optimization. 

 
The implication of the lower functionality rating is the need for continuous system enhancement to fully maximize the 

capabilities of the CSAT algorithm. Improving interface design, system responsiveness, and processing efficiency can further 
enhance user experience and overall performance. This does not diminish the effectiveness of the algorithm but highlights that 
algorithmic efficiency must be supported by strong system design. 

 
Overall, the contrast between the highest rating in security and the lowest rating in functionality provides a balanced 

understanding of the system’s performance. The findings confirm that the CSAT algorithm is highly effective in generating real-
time reports and automatically analyzing data when supported by a secure and reliable system environment. At the same time, 
continuous improvements in system functionality can further strengthen the efficiency, usability, and overall effectiveness of the 
automated client satisfaction measurement system. 
 
 Proposed Technological Solutions to Enhanced the Accuracy and Reliability of CSM Reports Through Automated Data Entry 

and Validation 
The accuracy and reliability of Client Satisfaction Measurement (CSM) reports in the automated system were evaluated 

through functional system testing conducted using a structured test plan. The system testing results are summarized in Table 2, 
which presents the ten test cases executed to verify that the system's core functions operate correctly and consistently. Each test case 
was designed to assess a specific functional component of the system, including data submission, validation, report generation, 
security, and processing performance, all of which directly influence the accuracy and dependability of the CSM reports produced. 
 
 
 
 

https://doi.org/10.38124/ijisrt/26jun615
http://www.ijisrt.com/


Volume 11, Issue 6, June – 2026                  International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                     https://doi.org/10.38124/ijisrt/26jun615 
 

 
IJISRT26JUN615                                                                www.ijisrt.com                                                                                   1822 

Table 4 Online CSM System Test Plan Results 
Test Case ID Test Scenario Expected Result Status 

TC-01 User Access Successful account creation and access Successful 
TC-02 Login Authentication Correct login credentials grant access Successful 
TC-03 Feedback Submission The system records and confirms submitted feedback in real-time. Successful 
TC-04 Sentiment Analysis 

Processing 
The system accurately classifies sentiment as positive, neutral, or 

negative using BERT-based NLP. 
Successful 

TC-05 Report Generation The system generates structured, downloadable reports with real-time 
data visualization. 

Successful 

TC-06 Data Aggregation & 
Accuracy 

The system consolidates feedback accurately and ensures consistency 
in the database. 

Successful 

TC-07 AI Processing 
Performance 

The system processes and categorizes feedback within predefined 
response times. 

Successful 

TC-08 Compliance with 
ARTA Standards 

The system generates reports and feedback insights in compliance with 
ARTA requirements. 

Successful 

TC-09 System Security & 
Access Control 

Unauthorized access attempts are blocked, and user roles function 
correctly. 

Successful 

TC-10 System Load & 
Performance 

The system handles high user traffic and data processing without 
performance degradation. 

Successful 

 
All ten test cases passed successfully, confirming that the system's core functions, including feedback submission, data 

aggregation, report generation, and security controls, operate correctly and consistently. These results provide empirical evidence 
of how the system's technological solutions enhance the accuracy and reliability of CSM reports. 

 
The most direct contributor to report accuracy is the automated data entry mechanism, which was validated through TC-03 

(Feedback Submission) and TC-06 (Data Aggregation and Accuracy). TC-03 confirmed that the system records and stores submitted 
client feedback in real time upon submission, eliminating the need for manual encoding by administrative staff. TC-06 further 
verified that the system consolidates feedback accurately and ensures consistency across the database, meaning that responses from 
multiple offices are stored and retrieved in a standardized, error-free format. Under the previous manual process, accuracy was 
compromised by encoding errors, missing entries, and inconsistent office-level consolidation. The successful execution of both test 
cases demonstrates that automated entry directly addresses these vulnerabilities by capturing data at the source and storing it without 
human intervention. This is consistent with findings by Aliazas et al. (2024), who confirmed that automated data capture systems 
significantly reduce encoding errors and improve data consistency in Philippine institutional settings. 

 
Complementing automated entry, the system's built-in validation mechanisms further strengthen the completeness and 

dependability of collected data. The validation features, including required fields, input type restrictions, dropdown menus, and real-
time error prompts, ensure that clients cannot submit incomplete or invalid responses. The successful result of TC-03 reflects this, 
as the system was confirmed to enforce submission rules before responses are accepted into the database. This produces cleaner 
datasets and reduces the need for post-collection data correction, which was one of the persistent limitations of the prior manual 
process. Rahman and Maryani (2024) established that automated preprocessing and validation processes are essential for ensuring 
the integrity and quality of feedback data in satisfaction measurement systems. 

 
The accuracy of the reports generated by the system is further supported by TC-05 (Report Generation) and TC-08 

(Compliance with ARTA Standards), both of which passed successfully. TC-05 confirmed that the system generates structured, 
downloadable reports with real-time data visualization, drawing directly from the validated and centralized database. TC-08 verified 
that these reports are generated in compliance with ARTA reporting requirements, ensuring that the outputs are not only accurate 
but also formally usable for regulatory submission without additional reformatting. Doria (2025) affirmed that embedding automated 
reporting tools within feedback systems substantially reduces reporting delays and improves the reliability of institutional outputs, 
particularly in agencies subject to external reporting mandates. 

 
The security of the system also plays a significant role in sustaining the integrity of CSM data and reports. TC-09 (System 

Security and Access Control) confirmed that unauthorized access attempts are blocked and that role-based access controls function 
correctly, ensuring that only authorized personnel can view, edit, or export data. Data integrity cannot be guaranteed if the system 
is vulnerable to unauthorized access or alteration, making this test case particularly critical to the overall reliability of CSM outputs. 
Parkavi et al. (2023) demonstrated that privacy-preserving security measures are essential to maintaining the trustworthiness of 
feedback data in automated systems, while Rahman and Maryani (2024) emphasized that secure environments improve the 
credibility of machine-learning-generated outputs. 
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TC-10 (System Load and Performance) confirmed that the system handles high user traffic and simultaneous data processing 
without performance degradation, ensuring that accuracy and reliability are maintained even under peak usage conditions. This is 
further supported by TC-07 (AI Processing Performance), which verified that the BERT-based sentiment analysis component 
processes and categorizes feedback within predefined response times. Although minor areas for improvement may still exist in 
system responsiveness and adaptability as usage scales over time, the successful results of both test cases confirm that the system 
performs reliably under realistic operational conditions. Li et al. (2024) and Bashiri and Naderi (2024) noted that continuous 
optimization remains important for transformer-based models to sustain classification accuracy across varying datasets. 

 
Overall, the successful completion of all ten test cases confirms that the automated CSM system functions as intended across 

all critical operations, providing a dependable platform for accurate data entry, consistent validation, and reliable report generation 
across the DepEd Surigao del Sur Division Office. 

 
 Classification of Customer Feedback Using BERT and Evaluation of Model Performance 

This study evaluated the capability of the developed BERT-based sentiment classification model in categorizing customer 
feedback collected through the system. A total of 30 Customer Satisfaction Measurement (CSM) comments submitted by DepEd 
Surigao del Sur personnel were used as the basis for evaluation. These comments reflect actual sentiments expressed by clients 
regarding their transactional experiences with the division, including feedback on staff accommodation, document processing, 
waiting time, system accessibility, and overall service quality. 

 
To establish the ground truth labels for model evaluation, three IT experts independently assigned a sentiment label to each 

comment, categorizing it as Positive, Neutral, or Negative. A majority voting scheme was then applied, wherein the label agreed 
upon by at least two of the three experts was adopted as the Final Human Label for each item. Two comments, Items 8 and 25, 
received conflicting labels from all three raters with no majority agreement and were consequently excluded from the evaluation. 
This exclusion ensured that only items with a stable and reliable ground truth were used in performance measurement, leaving 28 
valid items for analysis, as shown in appendix F. 

 
The BERT model processed each of the 28 valid feedback comments and generated a predicted sentiment label for each. These 

predictions were then compared against the Final Human Labels to assess how well the model performed across the three sentiment 
categories. The results of this comparison are presented in the confusion matrix in Table 5. 

 
Table 5 Classification Matrix of BERT Model Predictions 

Actual/Predicted Positive Neutral Negative Total 
Positive 12 1 1 14 
Neutral 3 5 0 8 

Negative 0 3 3 6 
Total 15 9 4 28 

 
As shown in Table 5, of the 14 items with an actual Positive label, the BERT model correctly classified 12 as Positive, 

misclassified 1 as Neutral, and 1 as Negative. Of the 8 items with an actual Neutral label, 5 were correctly classified, while 3 were 
incorrectly predicted as Positive and none as Negative. Of the 6 items with an actual Negative label, 3 were correctly classified as 
Negative, while 3 were misclassified as Neutral and none as Positive. The diagonal values of the confusion matrix represent the 
correctly classified instances for each class, yielding 12, 5, and 3 correct predictions for the Positive, Neutral, and Negative classes, 
respectively. 

 
The overall accuracy of the BERT model was computed using the sum of correctly classified instances divided by the total 

number of valid items. The 20 correct predictions out of 28 items yielded an overall accuracy of 71.43%. This means that the model 
correctly identified the sentiment of approximately 7 out of every 10 customer feedback comments in the evaluation dataset. 

 
To provide a more detailed view of the model's behavior across each sentiment category, per-class performance metrics were 

computed using the one-vs-rest approach, wherein each class is evaluated as the positive class against all remaining classes. The 
Accuracy, Precision, Recall, and F1-Score for each class were derived from the True Positive (TP), False Positive (FP), False 
Negative (FN), and True Negative (TN) counts obtained from the confusion matrix. The complete computations are presented in 
appendix F, and the summary of results is shown in Table 6. 

 
Table 6 Classification of Task Using Specific Matrix 

Class Accuracy Precision Recall F1-Score 
Positive 82.14% 80.00% 85.71% 82.76% 
Neutral 75.00% 55.56% 62.50% 58.82% 

Negative 85.71% 75.00% 50.00% 60.00% 
Overall (Macro-avg) 71.43% 70.19% 66.07% 67.19% 
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• Note:  
Metrics computed using the one-vs-rest approach. Overall row Note: Overall Accuracy = (12 + 5 + 3)/ 28 = 20 / 28 = 71.43%. 

Overall row for Precision, Recall, and F1-Score reports macro-averages across all three classes. 
 

The highest classification performance was observed in the Positive class, which obtained a per-class accuracy of 82.14%, 
with a precision of 80.00%, recall of 85.71%, and F1-score of 82.76%. These balanced values indicate that the model was equally 
effective at predicting Positive sentiment correctly and at retrieving all actual Positive instances from the dataset, producing no 
significant bias toward over-prediction or under-detection. The strong and consistent performance in this class suggests that Positive 
feedback entries in the CSM dataset tend to contain clear and unambiguous linguistic markers  such as expressions of gratitude, 
appreciation, and commendation  that the BERT model was able to learn and recognize reliably during fine-tuning. Rahman and 
Maryani (2024) reported that BERT-based models achieve higher classification accuracy in positive sentiment categories because 
affirmative language tends to be more syntactically consistent and contextually explicit compared to other sentiment types. Singhal 
et al. (2023) similarly affirmed that transformer-based models such as BERT are particularly effective in capturing sentiment from 
contextually clear statements because their bidirectional attention mechanism aligns closely with how meaning is constructed in 
natural language. The practical implication of this result is that the developed system can reliably identify service strengths and 
favorable client experiences, which can support evidence-based recognition of well-performing offices and service areas within the 
division. 

 
The Negative class recorded the highest per-class accuracy at 85.71%, with a precision of 75.00%, a recall of 50.00%, and an 

F1-score of 60.00%. The high per-class accuracy for this class is largely attributable to the relatively smaller proportion of Negative 
items in the dataset: correctly classifying the larger pool of non-Negative items contributed heavily to the accuracy figure. While 
the precision of 75.00% confirms that when the model predicted a Negative label, it was correct most of the time, the recall of 
50.00% reveals that three out of six actual Negative comments were instead classified as Neutral. This discrepancy indicates that 
the model was conservative in assigning the Negative label, likely because several negative comments in the dataset were expressed 
indirectly, subtly, or in a mixed-language form rather than through explicit dissatisfaction markers. Al-Hawari and Ward (2020) 
similarly noted that automated sentiment systems may miss negative expressions that are implied rather than directly stated, 
particularly when complaints are framed politely or contextually. Campit (2023) further observed that negative sentiment 
classification in Filipino and multilingual feedback is especially susceptible to misclassification because critical sentiments are 
sometimes softened through cultural or linguistic conventions. The practical implication of this finding is significant for CSM 
reporting, as under-detection of Negative feedback may limit the developed system's capacity to flag service concerns that require 
prompt attention and intervention. 

 
The Neutral class recorded the lowest per-class accuracy at 75.00%, with a precision of 55.56%, recall of 62.50%, and F1-

score of 58.82%. These values collectively indicate that the model experienced the most difficulty with this sentiment category. The 
precision of 55.56% reveals that nearly half of the entries predicted as Neutral actually belonged to the Positive or Negative 
categories, while the recall of 62.50% shows that three out of eight actual Neutral items were misclassified into other categories. 
Neutral expressions are inherently difficult to classify because they frequently overlap with weakly positive or weakly negative 
statements, often lack explicit sentiment markers, and may consist of very short or ambiguous entries. Several of the Neutral items 
in the CSM dataset, including entries such as "none," "no comment," "n/a," and "ok," illustrate the challenge of assigning sentiment 
to feedback that contains little to no evaluative content. Parkavi et al. (2023) noted that sentiment detection systems consistently 
struggle with emotionally weak or ambiguous statements even when advanced machine learning techniques are applied, while Bilog 
(2020) emphasized that multilingual and short-text comments reduce the clarity of sentiment patterns that models rely on for 
classification. The Neutral category thus requires the most improvement, particularly through expanded and more consistently 
annotated training data, refined preprocessing strategies for brief or mixed-language entries, and possible clarification of annotation 
guidelines to improve inter-rater consistency among expert validators. 

 
Across all three classes, the macro-averaged precision, recall, and F1-score were 70.19%, 66.07%, and 67.19%, respectively, 

alongside an overall accuracy of 71.43%. This level of performance indicates that the model correctly classified approximately 
seven out of every ten client feedback comments in the evaluation dataset, demonstrating a generally acceptable level of accuracy 
for an automated sentiment classification task operating on real-world, informal, and multilingual feedback data. The pattern across 
classes reflects the inherent distribution of sentiment difficulty in CSM data: Positive comments are typically the most explicitly 
worded, Negative comments vary in their degree of directness, and Neutral comments are the most linguistically ambiguous. Sadhu 
et al. (2024) and Omas-as et al. (2024) affirmed that advanced natural language processing models operating within this performance 
range can meaningfully reduce the manual effort required to analyze large volumes of institutional feedback while maintaining a 
reasonable level of classification reliability. 
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The results collectively affirm that the BERT-based model is a useful and reasonably reliable component of the automated 
CSM system for classifying client feedback into Positive, Neutral, and Negative sentiment categories. However, the lower scores in 
the Neutral and Negative classifications indicate that continued improvement is necessary. Retraining the model with a larger and 
more diverse dataset, incorporating more examples of Filipino and regional dialect expressions, and refining the annotation 
guidelines used by the expert validators are recommended steps for enhancing classification performance over time. This is 
consistent with the position of Singhal et al. (2023), who emphasized that deep learning models become substantially more effective 
when trained on context-relevant and domain-specific data, and with Bilog (2020), who stressed the importance of accounting for 
the multilingual and culturally inflected nature of feedback in Philippine institutional settings. 

 
 The System Supports ARTA-Aligned Client Satisfaction Reporting 

The compliance of the automated Client Satisfaction Measurement (CSM) system with the standards of the Anti-Red Tape 
Authority (ARTA) under Republic Act No. 11032, also known as the Ease of Doing Business and Efficient Government Service 
Delivery Act of 2018, was assessed through the responses of key informants who are direct end users and administrators of CSM 
reports in the DepEd Surigao del Sur Division Office. Their responses consistently demonstrated that ARTA compliance is not 
merely a regulatory formality but a substantive governance obligation, and that the system's features directly address the specific 
requirements of ARTA across five dimensions: the criticality of compliance, the limitations of the current system, the 
standardization of reporting, the timeliness of submission, and the system features necessary for sustained compliance. To further 
operationalize this verification, an ARTA Compliance Checklist was developed and is presented in appendix G. 

 
All key informants affirmed that meeting ARTA requirements is a critical obligation for their respective offices. Bethany, the 

Accountant, stated that "meeting the requirements of the Anti-Red Tape Authority (ARTA) when reporting client satisfaction is 
highly critical because it ensures compliance with national policies on transparency, efficiency, and accountability in public service." 
Erlyn, the HR Training Officer, similarly noted that "compliance with ARTA standards demonstrates that the department is 
committed to monitoring client satisfaction and continuously improving public service." Junrey, the Administrative Officer IV, 
described ARTA compliance as "very critical because it ensures transparency, accountability, and quality public service" and as a 
direct reflection of how effectively the department serves the public. Joielyn, the Administrative Officer IV for Records, grounded 
this further in institutional accountability by explaining that meeting ARTA requirements "is one of our agency's requirements for 
compliance and eligibility for PBB" and that it supports the continuous improvement of both internal and external services. Eppie, 
the Budget Officer, offered a resource-based perspective, noting that "Budget Office is very critical in terms of CSM because it 
entails funds and resources where timelines is considered." Michaella, the Administrative Officer II, likewise emphasized that "the 
CSM reports serve as one of the indicators of how well we deliver our services to the public, so it is important that these reports are 
accurate and submitted properly according to the guidelines set by ARTA." Marjun, the Planning Development Officer II, reinforced 
this by stating that "the law requires government offices to measure client satisfaction and improve service delivery" and that 
"following these standards also shows that our office is transparent and accountable to the public." These converging responses 
establish that all offices recognize ARTA-aligned CSM reporting as a governance requirement tied to public accountability, 
institutional performance, and regulatory eligibility. 

 
Despite this recognition, the key informants identified several challenges in meeting ARTA standards under the current system. 

Erlyn explained that "one of the main challenges is the time required to manually collect, verify, and consolidate data from paper-
based feedback forms" and that "the possibility of incomplete responses or misplaced forms may affect the completeness of the 
data," making it difficult to ensure consistent and timely report preparation. Marjun echoed this, stating that "the slow process of 
collecting and encoding the survey responses" is a challenge because "it takes time to organize the data and prepare the reports," 
and that "incomplete responses also make it difficult to prepare accurate reports." Bethany identified "manual data collection, time-
consuming data encoding, and inconsistent participation from the clients" as recurring challenges that affect the efficiency, accuracy, 
and timeliness of ARTA-required reporting. Jovixson, the Planning Officer, was more direct, noting that "reports are manually 
encoded by the in-charge" and that "reports vary from office to office," which makes consolidation difficult. Michaella added a 
practical dimension, noting that "occasional technical issues such as slow system response, connectivity problems, or clients needing 
guidance on how to use the kiosk properly" can still produce incomplete data even in a partially digital environment. Eppie further 
noted that internet connectivity is a common problem and that when the internet is unavailable, the system goes offline without a 
backup system. These responses collectively confirm that ARTA compliance under the current setup is hindered by manual 
processes, fragmented consolidation, and unreliable data completeness, and that these are precisely the vulnerabilities the automated 
system is designed to address. 
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The key informants were consistent in affirming that the automated CSM system can resolve these gaps by standardizing data 
collection and reporting in a manner aligned with ARTA requirements. Junrey stated that "an automated CSM system can 
standardize data collection and reporting formats" and that it "can automatically compute satisfaction ratings and generate reports 
aligned with ARTA requirements, ensuring compliance and accuracy." Erlyn explained that the system "can help ensure compliance 
with ARTA standards by automatically recording client responses, storing them in a centralized database, and generating reports 
based on standardized formats," thereby reducing errors and ensuring that data are consistently organized. Michaella further affirmed 
that "the system can be designed to follow the required format and indicators set by ARTA, making sure that the necessary 
information is captured from the start," which reduces the risk of missing data and makes the reporting process more consistent with 
ARTA guidelines. Joielyn stressed that "the automated CSM system should follow the required data needed for submission to ARTA 
and ensures that the approved enhanced CSM tool should be integrated and captured in the system." Jovixson summarized the 
compliance benefit of automation clearly: "with the automated CSM system, reports to be generated can be set to follow the ARTA 
standards. This way, we can ensure that whatever results are generated, it automatically follows the standards." These responses 
demonstrate that the system embeds ARTA compliance requirements directly into its data collection and reporting architecture, 
removing the inconsistency and variation that previously made compliance difficult to verify. This is supported by Aliazas et al. 
(2024), who found that automated systems embedded with standardized reporting protocols substantially improve consistency and 
reduce discrepancies across organizational units in Philippine government agencies. 

 
The key informants also affirmed that automatic report generation is a decisive feature for ensuring the timeliness of ARTA-

required submission. Michaella stated that "automatic report generation can greatly help in the timely submission of required 
reports" because "the system will already compile and summarize the responses, and staff will no longer need to manually compute 
or organize the data." Marjun similarly noted that "the system can quickly summarize the survey results and produce reports 
immediately," which "will help the office submit reports on time and avoid delays." Erlyn confirmed that "personnel will no longer 
need to manually compute or consolidate responses," and that "this will shorten the reporting process and allow the department to 
submit reports within the required deadlines." Junrey stated that "instead of manually compiling the data, the system can instantly 
generate the necessary reports once the responses are collected." Joielyn described the practical benefit most directly: "by simply 
generating a consolidated report in the system, you don't need to convey or ask each office to have their consolidated CSM result 
because the system itself can do it." Jovixson confirmed that "since the process is automated, creating reports can now be done 
swiftly," while Bethany added that automatic generation "streamlines the reporting process by reducing manual work and ensuring 
that data is processed quickly and accurately." These responses demonstrate that the automation of report generation eliminates the 
most significant source of reporting delay and positions offices to consistently meet ARTA submission deadlines. Alberto (2025) 
supports this finding, reporting that automated administrative systems reduce processing time and enhance workflow efficiency in 
government offices, thereby enabling timely compliance with regulatory reporting requirements. 

 
The key informants also identified specific system features that would sustain ARTA compliance over time. Erlyn 

recommended that the system include "features such as automatic data recording, real-time data consolidation, standardized 
reporting templates, and secure data storage," together with "user-friendly interfaces for clients, data validation mechanisms to 
prevent incomplete responses, and monitoring dashboards that allow administrators to track satisfaction levels and generate reports 
easily." Michaella similarly stated that the system "should include automatic validation of responses to prevent incomplete 
submissions, a standardized reporting format based on ARTA guidelines, and automatic data consolidation for easier analysis," as 
well as "secure data storage and the ability to generate reports quickly." Bethany specified that the system should have "an ARTA-
compliant survey questionnaire, automated data collection, and automatic report generation" as its core compliance-enabling 
features. Marjun added that the system "should have automatic data recording, validation of responses, and automatic report 
generation," as well as safe data storage and easy access to reports. Joielyn emphasized the importance of continuous monitoring by 
recommending that "each office should be notified of their weekly rating, so that they will be aware," underscoring the value of 
real-time office-level accountability rather than waiting until the end of the reporting cycle to review results. Jovixson introduced 
the dimension of inclusivity, stating that "to promote inclusivity, the system should include features that can assist persons that are 
differently abled, i.e., blind, deaf, etc.," which reflects an ARTA-aligned principle of universal accessibility in public service 
delivery. Eppie noted that "the automation recording of the CSM system results will make sure the departments remain compliant 
with ARTA" and further recommended that clients be required to respond to CSM questions before the issuance of a Certificate of 
Appearance, to achieve a higher and more reliable response rate. These responses affirm that the system's built-in validation, 
monitoring, accessibility, and security features collectively constitute the infrastructure for sustained ARTA compliance. This is 
consistent with the position of Cervantes et al. (2024), who found that digital adoption in DepEd-related settings improves when 
systems are both useful and easy to navigate, and with Parkavi et al. (2023), who emphasized that secure and privacy-conscious 
data handling is an essential condition for trustworthy institutional reporting. 

 
Across all five dimensions, the key informants' responses provide direct evidence that the automated CSM system is designed 

and positioned to ensure ARTA-aligned client satisfaction reporting. The system's capacity to standardize survey indicators, 
consolidate responses automatically, generate reports in prescribed formats, and submit them within required timeframes 
collectively addresses the compliance gaps identified in the current manual process. To formally document and verify the extent of 
this compliance, an ARTA Compliance Verification Checklist is provided in appendix G, which may be used by offices during 
system review, pre-submission audits, and monitoring visits. 
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CHAPTER FIVE 
SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

 
This chapter presents the summary of findings, conclusions, and recommendations of the study on the automated analysis of 

data aggregation and reporting of Client Satisfaction Measurement (CSM) in DepEd Surigao del Sur. This chapter synthesizes the 
key results derived from both quantitative and qualitative analyses, highlighting the effectiveness of the proposed system in 
improving efficiency, accuracy, and compliance with standards. It also provides conclusions drawn from the findings and offers 
practical recommendations aimed at enhancing the implementation of automated client satisfaction systems and guiding future 
research and development in this field. 

 
 Summary of Findings 

The findings revealed that the technological solutions utilized in the study effectively streamlined the processes of data 
collection, storage, and processing. Based on the thematic analysis of key informant responses, several recurring themes emerged, 
including the adoption of web-based systems, centralized data management, and automated survey tools, all of which facilitated 
faster data consolidation and reduced reliance on manual processes. 

 
Subsequently, the results showed that the algorithms used for real-time reporting and analysis performed at a consistently high 

level across all indicators, with security (4.77) and maintainability (4.75) obtaining the highest mean scores, followed by efficiency 
(4.60), usability (4.35), reliability (4.33), and functionality (4.29) as the lowest. These findings suggest that while the system 
performed well overall in generating automated reports, certain aspects such as functionality may still require further refinement.  

 
Moreover, the findings from the thematic analysis indicated that the use of automated data entry and validation mechanisms 

improved the accuracy and reliability of reports. Key themes identified include error reduction, validation controls, and system-
generated outputs, which contributed to more consistent and dependable data reporting. 

 
In addition, the results revealed that the BERT-based sentiment analysis model demonstrated a high level of effectiveness in 

classifying client feedback into appropriate sentiment categories. The performance of the classification task yielded high values in 
Accuracy, Precision, Recall, and F1-Score with overall Accuracy of 78.57%, indicating that the model can support automated 
classification, however, the performance level suggests that further optimization may be necessary, particularly in handling more 
nuanced or less represented sentiment classes 

 
Finally, the findings based on thematic analysis showed that the system ensured compliance with ARTA standards through 

key themes such as transparency, timeliness, accessibility, and standardization of reports. These themes reflect how the system 
supported the required processes for client satisfaction reporting in alignment with government standards. Thus, the results indicate 
potential support for compliance, subject to further validation. 

 
 Conclusions 

The findings of the study lead to the conclusion that the integration of web-based and automated technological solutions plays 
a critical role in enhancing the efficiency of data aggregation and reporting systems. The emergence of themes such as centralized 
data management and automated survey tools indicates that transitioning from manual to digital processes results in a more 
streamlined and responsive system, enabling faster and more organized handling of client satisfaction data. 

 
Furthermore, the consistently high performance of the algorithms across all system quality indicators suggests that the 

implemented system is robust, reliable, and capable of sustaining real-time data processing demands. The higher ratings in security 
and maintainability imply that the system is not only dependable in protecting data but also adaptable for long-term use, while the 
relatively lower rating in functionality highlights areas that may still require refinement to optimize system features. 

 
In addition, the thematic findings suggest that the use of automated data entry and validation mechanisms is associated with 

improved consistency in reporting. Themes such as error reduction and validation controls indicate that automation may help 
minimize inconsistencies in data handling. However, these observations are drawn from participant perceptions rather than 
controlled comparative measures. 

 
With regard to sentiment analysis, the BERT-based model demonstrated acceptable performance in classifying client feedback 

into sentiment categories. The obtained accuracy of 78.57%, along with the corresponding precision, recall, and F1-score values, 
suggests that the model can support automated classification of textual feedback. Nevertheless, the level of performance indicates 
that further refinement may be needed, particularly in handling complex or less represented sentiment classes. 

 
Finally, the identified themes related to transparency, timeliness, accessibility, and standardization indicate that the system 

aligns with ARTA standards for client satisfaction reporting. This suggests that the automated system not only improves internal 
processes but also supports compliance with government requirements, contributing to more accountable and efficient public service 
delivery. 
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 Recommendations 
Based on the conclusions drawn and identified limitations of the study, several technical and operational recommendations 

are proposed. 
 
For the DepEd Surigao del Sur Division, it is recommended that the implementation of the web-based Client Satisfaction 

Measurement (CSM) system be carried out in a phased manner across selected offices before full-scale deployment. Pilot testing in 
multiple functional units may allow further validation of system performance under varying transaction volumes and service 
contexts. Continuous monitoring of system outputs, including report accuracy, response time, and user engagement, is also 
recommended to assess long-term operational performance. 

 
In relation to the sentiment analysis component, it is recommended that the dataset be expanded to include a larger volume of 

client feedback, particularly those reflecting neutral and negative sentiments. The inclusion of more localized language data, such 
as Filipino and regional dialect expressions, may improve the model’s ability to capture context-specific meanings. Periodic 
retraining and fine-tuning of the BERT model using updated datasets are also advised to enhance classification performance and 
address observed limitations in certain sentiment categories. 

 
For system development and maintenance, it is recommended that IT practitioners strengthen data security and system 

reliability mechanisms. This may include the implementation of role-based access control, encrypted data storage, and regular 
system backup protocols to prevent data loss. In addition, improvements in system functionality and user interface design should be 
prioritized, particularly in areas identified with relatively lower user ratings, to enhance usability and overall user experience. 

 
For administrators and decision-makers, it is recommended that the outputs of the system, including sentiment analysis results 

and automated reports, be used as supplementary decision-support tools rather than sole bases for policy actions. Further validation 
of trends through additional data sources or manual review processes may help ensure more accurate interpretation of client 
feedback. 

 
For future research, it is recommended to conduct further evaluation of the system using larger and more diverse samples, as 

well as to explore comparative analysis with other machine learning models to determine optimal approaches for sentiment 
classification. Longitudinal studies may also be undertaken to examine the sustained effectiveness, adaptability, and scalability of 
the system over time in different institutional settings. 
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APPENDICES 
 

APPENDIX A:  
SURVEY QUESTIONNAIRE 

 
Dear Respondents, 
 Please complete this survey questionnaire form. Rest assured that the information will be kept confidential. Thank you. 
           

MARVIN G. MINGUILLAN 
                                      Researcher 
___________________________________________________________________________ 
 
 
I. PERSONAL DETAILS 
 
Name:  ______________________________________________________________ 
 
II. EDUCATIONAL ATTAINMENT (Please check the one that applies) 
 
________ Elementary Graduate    __________ College Level 
 
________ High School Graduate    __________ College Graduate 
 
________ Vocational Graduate    __________ Masteral 
 
                   __________ Doctorate 
 
III. OCCUPATION AND SKILLS (Please check one that applies) 
________ House owner    __________ Government Employee 
 
________ Business owner    __________ IT Expert 
 
________ Other. Please Specify ___________________________________________ 
 
Do you know how to use a mobile phone? _______ Yes  _______ No. 
 
Evaluate the developed Hose Leak Detection System using Sensor Technology using the ISO 25010 software standard.  
 
       5 Very Great Extent 
       4 Great Extent 
       3 Moderate Extent 
       2 Little Extent 
       1 Very Little Extent 
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A. Functionality 5 4 3 2 1 Comments 
1. The required task is performed by the system satisfactorily       
2. The output generated by the system is correct.       
3. The system helps the user overcome any problem encountered.       
4. The system regulates user access to data.       

B. Reliability 5 4 3 2 1 Comments 
1. Most errors have been corrected over time.       
2. The system is capable of maintaining its performance despite the 

presence of errors during operation. 
      

3. The system restores the operation of lost data after failure.       
4. The system provides real-time monitoring to ensure availability.       

C. Usability 5 4 3 2 1 Comments 
1. The system is intuitive and receptive to learning       
2. The information generated by the system is easy to understand and act 

upon. 
      

3. The documentation is very informative.       
4. The system straightforwardly performs tasks.       

D. Efficiency 5 4 3 2 1 Comments 
1. The system responds immediately to sensor inputs.       
2. The system maximizes the efficient utilization of available resources 

(i.e., people, data, machines, and materials). 
      

3. The system performs efficiently on intended tasks with ease and 
scalability. 

      

4. The system meets established efficiency benchmarks for industry 
standards 

      

E. Maintainability 5 4 3 2 1 Comments 
1. Deficiencies can be easily diagnosed and modified from the system.       
2. The system can be easily customized and modified.       
3. The system continues functioning if changes are made.       
4. The system can easily be tested.       
5. Deficiencies can be easily diagnosed and modified from the system.       
6. The system can be easily customized and modified.       
7. The system continues functioning if changes are made.       
8. The system can easily be tested.       

Source: ISO 25010:2011 Software Quality Standard 
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APPENDIX B:  
SEMI-STRUCTURED INTERVIEW GUIDE 

 
KEY INFORMANTS: DEPARTMENT HEADS (END USERS OF CSM RESULTS) 

 
Introductory Script (To Be Read by Interviewer) 
 
Good day. This interview is part of a study about improving the Customer Satisfaction Measurement (CSM) system. 
We would like to ask your opinion on how the proposed system, especially the online kiosk and automatic recording of responses, 
can improve the accuracy and reliability of CSM reports. 
We will also ask how the system can help ensure compliance with ARTA standards for client satisfaction reporting. 
There are no right or wrong answers. Your honest opinion is important. 
 
PART I SYSTEM ENSURANCE COMPLIANCE WITH ARTA STANDARDS FOR CLIENT SATISFACTION 
REPORTING 
 
(Reference: Anti-Red Tape Act of 2007 and its amendments under Ease of Doing Business and Efficient Government Service 
Delivery Act of 2018) 
 
Main Questions 
 
1. How critical it is for your department to meet ARTA requirements when reporting satisfaction? 
2. What challenges does your department face in meeting ARTA standards with the current system? 
3. How can an automated CSM system help ensure that reports follow ARTA standards? 
4. Do you think automatic report generation will help in timely submission of required reports? Why? 
5. What features should the system have to make sure your department 
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APPENDIX C:  
SENTIMENT ANALYSIS VALIDATION TOOL (FOR VALIDATORS) 

 
System/Module: Client Satisfaction Measurement (CSM) – Sentiment Analysis & Automated Reporting 
 
Validator Name: ______________________________________________ 
 
Position: ______________________________________________ 
 
Agency/ Office/Unit: ______________________________________________ 
 
Date: __________________ 
 
Purpose: This tool is used to validate the accuracy, reliability, and usefulness of the system’s sentiment analysis results 
(Positive/Neutral/Negative) and how these results support CSM reporting for decision-making. 
 
PART I. SENTIMENT LABELING VALIDATION (Ground-Truth Check) 
 
Instruction: Below is a sample set of actual CSM open-ended comments. For each item, (a) assign your “human label” 
(Positive/Neutral/Negative) based on your judgment, and (b) check whether the system label matches your judgment. Indicate the 
remarks if the label is true positive, true negative, false positive, and false negative.  
 
1.1.1 True Positive (TP) - A comment is labeled Positive by the human validator, and the system also correctly classifies it 
as Positive. This means the model correctly identifies a positive sentiment. 
 
1.1.2 True Negative (TN) - A comment is labeled Negative by the human validator, and the system also correctly classifies it 
as Negative. This means the model correctly identifies a negative sentiment. 
 
1.1.3 False Positive (FP) - A comment is labeled Negative (or Neutral) by the human validator, but the system incorrectly 
classifies it as Positive. This means the model mistakenly predicts a positive sentiment when it is not positive. 
 
1.1.4 False Negative (FN) - A comment is labeled Positive by the human validator, but the system incorrectly classifies it 
as Negative (or Neutral). This means the model fails to detect a positive sentiment. 
 

No. CSM Comment (verbatim) 

Human Label System Label Match? Remarks 
(true positive, true 

negative, false positive, 
false negative 

(Positive / 
Neutral / 
Negative) 

(Positive / 
Neutral / 
Negative) 

(Yes/No) 

1 Basta deped Surigao ❤     

2 
the security personnel should 

improve their attitude 
    

3 
Security personnel is 

approachable 
    

4 none     
5 Dugay kayo ug wait     
6 Dako ang tabang ninyo sa ako     
7 nknek     

8 
Online processing must be 

available 
    

9 help     
10 Dili ka gwapa     
11 Nered onloineer transaction     
12 keep ukp the good wdsork     
13 ok     

14 Accommodating accommodating     

15 kapoy     
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16 Swabe ra kaayo ang transaction     

17 Appreciated kaayo ang effort     
18 Complicated ang forms     
19 libog     
20 Naa puy guide. Helpful     

21 Need more information kiosk     

22 no comment     
23 Deserve nyo ng award sa service     
24 n/a     
25 Kulang ang staff     
26 satisfy     
27 Air conditioned pa. Comfy jud     
28 Dapat may aircon     
29 GOODS KAU     
30 Medjo init sa waiting area     

 
Validator Signature: ______________________________         
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APPENDIX D:  
LETTER TO CONDUCT A STUDY 
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APPENDIX E:  
CLIENT SATISFACTION SURVEY APPLICATION 

 
 User Side 
 
1. The user will login to ehris.surigoadelsur.com, the click the button “click here”.  
 

 
Fig 11 Welcome Page of the System 
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2. The user will start answering the survey form. By clicking the “Start Survey” then check the check box button agreeing to the 
data privacy notice and click the “I accept and agree" button.  

 

 
Fig 12 Welcome Page and Data Privacy Disclaimer 
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3. The user will now start answering the Client Satisfaction Survey. 
 

 
Fig 13 Client Satisfaction Basic Info 
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 Transaction Type (Required) 
 
This section asks how you availed the service. 
 
a. Online Transaction 
 
Select this if you accessed the service through: 
 
• Website 
• Online platform 
• Email 
• Messenger or any online communication 
 
b. On-site Transaction 
 
 Basic Information Section 
 
This section collects basic details to categorize your survey submission. Every item marked with * is required. 
 
I. Client Type (Required) 

Who you are as a client. 
 

• Citizen – Individual client 
• Business – Private company or business entity 
• Government – Employee or representative of another government agency 
 
II. Category (Required).  

What type of stakeholder you are. 
 

• Internal – DepEd employee or internal stakeholder 
• External – Students, parents, businesses, or general public clients 
 

III. Sex (Required) 
Choose your biological sex. 
 

• Male – Click the Male icon 
• Female – Click the Female icon 
 

IV. Age (Required) 
Enter your age in numbers using the text field. 

 
V. Transaction Date (Required) 

This is the date you availed the service. 
 

How to select: 
 
• Click the date field 
• Choose the correct date from the calendar popup 
• Date will automatically appear (e.g., 26/11/2025)  

 
VI. Region of Residence (Required) 

Enter the region where you live (e.g., Region XIII – Caraga). 
 

Proceeding to the Next Step. After filling in all required fields: Click “Next Step” (bottom-right button). This will take you 
to Step 2: Service & Citizen’s Charter Questions. 
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4. The user will answer the Citizen’s Charter Questions and select what department and service they avail.  
 

 
Fig 14 Citizen’ Charter Questions 
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 Client Satisfaction Survey – Service & Citizen’s Charter (Cc) Section 
 

This section gathers details about the client’s transaction and their awareness of the office’s Citizen’s Charter (CC).  
 
The user must first select the Department/Unit/Office/Section they transacted with and choose the Service Availed from the 

available options. 
 
After selecting these, the user answers brief multiple-choice questions about: 
 

• CC Awareness – Whether they know what a Citizen’s Charter is and if they saw it in the office. 
• CC Visibility – How easy or difficult it was to see the Citizen’s Charter. 
• CC Helpfulness – How useful the Citizen’s Charter was in completing their transaction. 

 
This information helps the office assess how well the Citizen’s Charter is displayed, understood, and utilized by clients. 
 

5. The next step, they will be answering the Service Quality Dimensions. The user will rate now the service quality offered by the 
office.  

 

 
Fig 15 Service Quality Dimensions  
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 Service Quality Dimensions (Sqd) 
 

This section measures the client’s overall experience with the service they received. Clients rate each statement using a 
satisfaction scale (from Strongly Disagree to Strongly Agree). The questions cover key areas such as: 

 
• Service Satisfaction – How satisfied they were with the service. 
• Timeliness – Whether the time spent for the transaction was reasonable. 
• Process Compliance – If the office followed proper steps and requirements. 
• Simplicity of Steps – How easy and simple the transaction steps were. 
• Information Accessibility – How easily information was found in the office or online. 
• Fees – Whether the fees were reasonable. 
• Online Security – Confidence in the security of online transactions. 
• Online Support – Availability and responsiveness of online assistance. 
• Results/Outcome – Whether they received what they needed or were given a clear explanation if denied. 
 
6. Lastly, the user will reach the final part of the form, which is the Suggestions section. The user is required to provide their 

suggestions so that the system can generate a sentiment analysis,  determining whether the feedback is positive or negative 
through AI interpretation 

 

 
Fig 16 Feedback  
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7. After completing the survey form, a control number and the sentiment analysis result will be displayed on the screen. The data 
will then be saved and processed on the admin side. The users’ responses will play a significant role in analyzing and improving 
the office’s services. 
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 Admin Side 
On the admin side of the system, there is a dashboard with filters that allow the admin to view specific data based on 

department, services, dates, and transaction types. The dashboard also displays overall satisfaction ratings, percentages, and detailed 
descriptions of the ratings. Additionally, the system provides insights into client satisfaction trends, highlights areas where services 
are performing well, and identifies aspects that may require improvement. This allows the administration to make data-driven 
decisions to enhance service quality and respond effectively to user feedback. 
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In the dashboard also, the admin has the ability to generate a PDF report that follows the required format according to ARTA 

guidelines. This report consolidates all survey responses and sentiment analysis results, providing a clear overview of user feedback. 
The discussion and insights in the report are automatically generated by AI, summarizing trends, highlighting areas of high 
satisfaction, and identifying aspects that need improvement. This allows the administration to quickly understand overall service 
performance, track progress over time, and make informed decisions to enhance client satisfaction. Additionally, the PDF report 
can be easily shared with stakeholders, ensuring transparency and accountability in service delivery. 
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APPENDIX F:  
CONSOLIDATED DATA OF CONFUSION MATRIX 

 
Consolidated the 3 IT experts’ human labels, applied majority voting per comment, compared the result with the system label, 

and then computed the confusion matrix, Accuracy, Precision, Recall, and F1-Score for the BERT-based sentiment classification. 
 

Majority-Vote Final Labels 
No. CSM Comment Expert 1 Expert 2 Expert 3 Final Human 

Label 
System 
Label 

1 Basta deped Surigao ❤ Positive Positive Positive Positive Positive 
2 the security personnel should improve 

their attitude 
Positive Positive Negative Positive Negative 

3 Security personnel is approachable Positive Positive Positive Positive Positive 
4 none Neutral Neutral Neutral Neutral Neutral 
5 Dugay kayo ug wait Negative Negative Negative Negative Negative 
6 Dako ang tabang ninyo sa ako Positive Positive Positive Positive Positive 
7 nknek Neutral Neutral Neutral Neutral Positive 
8 Online processing must be available Positive Negative Neutral No majority / tied Neutral 
9 help Neutral Neutral Neutral Neutral Positive 

10 Dili ka gwapa Neutral Negative Negative Negative Negative 
11 Nered onloineer transaction Neutral Neutral Neutral Neutral Neutral 
12 keep ukp the good wdsork Positive Positive Positive Positive Positive 
13 ok Positive Positive Positive Positive Neutral 
14 Accommodating accommodating Positive Positive Positive Positive Positive 
15 kapoy Neutral Negative Negative Negative Neutral 
16 Swabe ra kaayo ang transaction Positive Positive Positive Positive Positive 
17 Appreciated kaayo ang effort Positive Positive Positive Positive Positive 
18 Complicated ang forms Positive Negative Negative Negative Neutral 
19 libog Negative Negative Negative Negative Neutral 
20 Naa puy guide. Helpful Positive Positive Positive Positive Positive 
21 Need more information kiosk Positive Neutral Neutral Neutral Positive 
22 no comment Neutral Neutral Neutral Neutral Neutral 
23 Deserve nyo ng award sa service Positive Positive Positive Positive Positive 
24 n/a Neutral Neutral Neutral Neutral Neutral 
25 Kulang ang staff Positive Negative Neutral No majority / tied Neutral 
26 satisfy Positive Positive Positive Positive Positive 
27 Air conditioned pa. Comfy jud Positive Positive Positive Positive Positive 
28 Dapat may aircon Neutral Negative Neutral Neutral Neutral 
29 GOODS KAU Positive Positive Positive Positive Positive 
30 Medjo init sa waiting area Neutral Negative Negative Negative Negative 

 
• Note:  

Yellow rows (Items 8 and 25) are excluded from metric computation due to tied human ratings. Red cells in System Label 
column indicate mismatch with the Final Human Label. 

 
 Note on tied items 

Two comments had no majority human label among the 3 experts: 
 
No. 8: Positive / Negative / Neutral 
No. 25: Positive / Negative / Neutral 
 

For strict evaluation, these two are best treated as excluded from metric computation because there is no stable ground truth 
from the validators. That leaves 28 valid items for performance measurement. 
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 Confusion matrix based on majority-vote labels 
Using the 28 items with a majority human label, the corrected confusion matrix is: 

 
Actual \ Predicted Positive Neutral Negative Total 

Positive 12 1 1 14 
Neutral 3 5 0 8 

Negative 0 3 3 6 
Total 15 9 4 28 

 
• Note:  

Diagonal cells (green) indicate correctly classified instances. 
 

 Computation of Accuracy, Precision, Recall, and F1-Score 
To measure the performance of the BERT Model, the following formulas were used: 

 
Where:   TP = True Positives,   FP = False Positives,   FN = False Negatives,   TN = True Negatives 

 
• Overall Accuracy 

The overall accuracy is computed as the total number of correct predictions divided by the total number of valid items: 
 

Accuracy = (Sum of diagonal values) / Total items 
 

Accuracy = (TPₚₒₛ + TPₙₑᵤ + TPₙₑᵍ) / n 
 

Accuracy = (12 + 5 + 3) / 28 
 

Accuracy = 20 / 28 = 0.7143 
 

The overall accuracy of the BERT model is 71.43%. 
 
• Per-class Precision, Recall, and F1-Score 

Per-class metrics are computed using the one-vs-rest approach, where each class is treated as the positive class against all 
remaining classes. The TP, FP, FN, and TN values for each class are derived from the confusion matrix. 

 
 Positive Class 
 
 TP = 12   (correctly predicted as Positive) 
 FP = 3    (predicted Positive but actually Neutral or Negative) 
 FN = 2    (actually Positive but predicted Neutral or Negative) 
 TN = 11   (correctly predicted as non-Positive)     [TN = 28 − TP − FP − FN = 28 − 12 − 3 − 2 = 11] 
 

Accuracy = (TP + TN) / Total = (12 + 11) / 28 = 23 / 28 = 0.8214   →  82.14% 
 

Precision = TP / (TP + FP) = 12 / (12 + 3) = 12 / 15 = 0.8000   →  80.00% 
 

Recall = TP / (TP + FN) = 12 / (12 + 2) = 12 / 14 = 0.8571   →  85.71% 
 

F1-Score = 2 × (Precision × Recall) / (Precision + Recall) 
 

F1-Score = 2 × (0.8000 × 0.8571) / (0.8000 + 0.8571) 
 

F1-Score = 2 × 0.6857 / 1.6571 = 1.3714 / 1.6571 = 0.8276   →  82.76% 
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 Neutral Class 
 
 TP = 5    (correctly predicted as Neutral) 
 FP = 4    (predicted Neutral but actually Positive or Negative) 
 FN = 3    (actually Neutral but predicted Positive or Negative) 
 TN = 16   (correctly predicted as non-Neutral)     [TN = 28 − 5 − 4 − 3 = 16] 
 

Accuracy = (TP + TN) / Total = (5 + 16) / 28 = 21 / 28 = 0.7500   →  75.00% 
 

Precision = TP / (TP + FP) = 5 / (5 + 4) = 5 / 9 = 0.5556   →  55.56% 
 

Recall = TP / (TP + FN) = 5 / (5 + 3) = 5 / 8 = 0.6250   →  62.50% 
 

F1-Score = 2 × (Precision × Recall) / (Precision + Recall) 
 

F1-Score = 2 × (0.5556 × 0.6250) / (0.5556 + 0.6250) 
F1-Score = 2 × 0.3472 / 1.1806 = 0.6944 / 1.1806 = 0.5882   →  58.82% 

   
 3)  Negative Class 
 
 TP = 3    (correctly predicted as Negative) 
 FP = 1    (predicted Negative but actually Positive or Neutral) 
 FN = 3    (actually Negative but predicted Positive or Neutral) 
 TN = 21   (correctly predicted as non-Negative)     [TN = 28 − 3 − 1 − 3 = 21] 

 
Accuracy = (TP + TN) / Total = (3 + 21) / 28 = 24 / 28 = 0.8571   →  85.71% 

 
Precision = TP / (TP + FP) = 3 / (3 + 1) = 3 / 4 = 0.7500   →  75.00% 

 
Recall = TP / (TP + FN) = 3 / (3 + 3) = 3 / 6 = 0.5000   →  50.00% 

 
F1-Score = 2 × (Precision × Recall) / (Precision + Recall) 

 
F1-Score = 2 × (0.7500 × 0.5000) / (0.7500 + 0.5000) 

 
F1-Score = 2 × 0.3750 / 1.2500 = 0.7500 / 1.2500 = 0.6000   →  60.00% 

 
Summary of Performance Metrics 

Class TP FP FN TN Accuracy Precision Recall F1-Score 
Positive 12 3 2 11 82.14% 80.00% 85.71% 82.76% 
Neutral 5 4 3 16 75.00% 55.56% 62.50% 58.82% 
Negative 3 1 3 21 85.71% 75.00% 50.00% 60.00% 
Overall 

(Macro-avg) 
20 — — — 71.43% 70.19% 66.07% 67.19% 

 
• Note:  
Metrics computed using the one-vs-rest approach. TP = True Positive, FP = False Positive, FN = False Negative, TN = True 
Negative. Accuracy per class = (TP+TN)/Total. Overall row reports macro-averages across all three classes. 
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APPENDIX G:  
ARTA COMPLIANCE VERIFICATION CHECKLIST 
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APPENDIX H:  
BERT SENTIMENT ANALYSIS TEST RUN REPORT 

 
Automated Client Satisfaction Measurement (CSM) System 

 
DepEd Division of Surigao del Sur 

 
Data Collection Period: February 2026 to March 2026 

 
1. Dataset Framing and Methodology 

This section presents the dataset preparation and descriptive analysis for the BERT-based sentiment analysis experiment using 
feedback collected through the Client Satisfaction Measurement (CSM) module. The analysis is anchored on actual survey remarks 
drawn from the production database and restricted to entries with non-empty textual feedback. 

 
From an available pool of 1,319 feedback-bearing records dated February 2026 to March 2026, a seeded random sample of 

350 responses was selected using a fixed random seed (20260523) to ensure reproducibility. This sample served as the working 
corpus for the sentiment classification workflow. 

 
The sampled corpus is dominated by positive sentiment (68%), followed by neutral sentiment (30.9%), while negative 

sentiment remains limited at 1.1%. The resulting class structure indicates a favorable respondent outlook but also reveals a strong 
class imbalance that must be considered during model training and evaluation. 

 
Summary Statistics 

Indicator Value 
Eligible Feedback Rows 1,319 

Random Sample Size 350 
Average Satisfaction (SQD0) 4.72 

Class Balance Risk High (Minority class count: 4) 
 
2. Statistical Summary of the Sampled Corpus 
 

Dataset Records Positive Neutral Negative Avg. SQD0 
Overall sampled corpus 350 238 (68%) 108 (30.9%) 4 (1.1%) 4.72 
Training subset (30%) 105 73 (69.5%) 31 (29.5%) 1 (1%) 4.79 

Validation subset (50%) 175 113 (64.6%) 60 (34.3%) 2 (1.1%) 4.63 
Testing subset (20%) 70 52 (74.3%) 17 (24.3%) 1 (1.4%) 4.84 

 
Partition Assigned Share Actual Records Purpose in Experiment 
Training 30% 105 Used to fit the BERT classifier parameters on the sampled feedback 

corpus. 
Validation 50% 175 Used to monitor convergence, inspect class behavior, and guide model 

tuning decisions. 
Testing 20% 70 Reserved for final performance checking on held-out examples. 

 
3. Interpretation and Implications 

The statistical summary shows that the sampled remarks remain consistently positive across all three partitions. Validation 
was intentionally assigned the largest share of the corpus (50%), reflecting the experimental design and enabling closer monitoring 
of model behavior during development. 

 
The negative class is severely underrepresented (4 instances out of 350), which increases the risk of optimistic accuracy 

estimates and weak recall for adverse feedback. Class-wise precision, recall, and F1-Score are therefore necessary for a complete 
evaluation of classification performance. 

 
Class balance diagnostics: majority class size = 238; minority class size = 4; imbalance ratio = 59.5; risk level = High. For a 

production-grade BERT experiment, additional negative feedback samples or class-balancing strategies such as weighted loss or 
stratified annotation should be considered before drawing comparative conclusions. 
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4. Illustrative Feedback Instances from the Sample 
 

Record ID Date Sentiment Feedback 
3242 2026-03-25 Neutral Good 
2910 2026-03-10 Positive accommodating 
2628 2026-02-26 Positive NONE 
2345 2026-02-16 Positive NICE 
2984 2026-03-12 Positive None 

 
5. Illustrative BERT workflow code 
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APPENDIX I:  
QUALITATIVE RESEARCH INSTRUMENT VALIDATION SHEET AND LETTER 
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APPENDIX J: 
LETTER TO VALIDATORS AND VALIDATION SHEETS 
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APPENDIX K: 
SAMPLE ANSWERED SURVEY QUESTIONNAIRES  
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APPENDIX L:  
SAMPLE PDF ARTA REPORT RESULT 
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