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ABSTRACT 

 

A Proof-of-Concept for an AI-Enhanced Document Governance System in 

Higher Education:  

Leveraging Google Workspace for Education Plus (GWS-E+) 

 

 

By 

 

Sari Nusivera 

Dr. Ir. Heru Purnomo Ipung, M.Eng, Advisor 

Dr. Eka Budiarto, ST, M.Sc, Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

This thesis addresses critical inefficiencies in document governance at Swiss German 

University (SGU), characterized by manual processes and compliance risks. Employing 

a Design Science Research (DSR) methodology, this study designed, developed, and 

evaluated an AI-enhanced governance system prototype. The architecture, guided by 

the TOGAF ADM, leverages SGU’s existing Google Workspace infrastructure and 

integrates Google Cloud AI services (Vision, Vertex, Gemini) for intelligent 

automation. 

 

The prototype's effectiveness was assessed through a mixed-methods evaluation. 

Expert validation confirmed the system's architectural soundness and robust alignment 

with ISO 15489/23081 and COBIT governance principles. User testing, while yielding 

a moderate SUS score of 55.6 due to methodological context, demonstrated 

transformative efficiency gains, reducing tasks from hours to minutes. The system 

achieved 94.7% classification accuracy, 100% reliability for automated alerts, and a 

100% user intent to adopt, confirming its high perceived value. 

 

The research concludes that the prototype is a feasible and effective solution, providing 

a validated, low-code model for other higher education institutions. It contributes a set 

of architectural, policy, and change management recommendations to guide the 
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successful implementation of AI-driven governance, bridging the gap between 

technical innovation and institutional compliance. 

 

Keywords: Artificial Intelligence (AI), Document Governance, Design Science 

Research (DSR), Enterprise Architecture (TOGAF), IT Governance (COBIT, ISO), 

Higher Education, Google Workspace 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 5 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2025 

by Sari Nusivera 

All rights reserved 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 6 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

 

DEDICATION 

 

This thesis is dedicated with all my love. 

To my father, H. Ir. Yusman for his endless encouragement.  

To my siblings, Vanda, Riana and Rendi for their unwavering support.  

To my daughters, Via and Vira, for being my light. 

And in loving memory of my mother, Hj. Yefrida Yusman, who continues to inspire 

me. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 7 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

 

ACKNOWLEDGEMENTS 

All praises and thanks be to Allah SWT, the Most Gracious and the Most Merciful, for 

His abundant blessings, guidance, and strength, which have made the completion of 

this thesis possible. This journey has been a testament to His divine will, and for that, I 

am eternally grateful. 

 

I owe my deepest gratitude to my beloved family. To my father, my siblings, and my 

precious daughters, your unwavering love, endless patience, and constant 

encouragement have been my greatest motivation. This achievement is as much yours 

as it is mine. I also hold in my heart the loving memory of my mother, whose spirit has 

been a guiding light throughout this process. 

 

I am profoundly indebted to my thesis advisors, Dr. Eka Budiarto, ST, M. Sc and Dr. 

Ir. Heru Purnomo Ipung, M. Eng. Your dedicated guidance, invaluable insights, and 

steadfast support have been instrumental in shaping this research. Thank you for your 

patience, for challenging me to think more deeply, and for always being available to 

help me navigate the complexities of this work. 

 

I extend my deepest gratitude to my superiors at Swiss German University, Ibu 

Christie Kanter and Pak Yap Hong Gie. Thank you for granting me the invaluable 

opportunity to pursue this master's degree and for your unwavering support throughout 

my studies. Your encouragement was essential not only for this research but for my 

entire academic journey. 

 

My sincere thanks also go to the many colleagues and friends who supported this 

project. I am especially grateful to Pak Nur Ammar Naufal for his invaluable technical 

expertise as the system developer, and to my classmates, particularly my study partners 

Haikal and Riki, for being fantastic learning buddies. Finally, my heartfelt thanks to 

all my colleagues at SGU, especially my team in the Facility Management 

Directorate and the "gank of lt.20," for their friendship and support. Thank you all. 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 8 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

 

TABLE OF CONTENTS 

Page 

STATEMENT BY THE AUTHOR ............................................................................... 2 

ABSTRACT ................................................................................................................... 3 

DEDICATION ............................................................................................................... 6 

ACKNOWLEDGEMENTS ........................................................................................... 7 

TABLE OF CONTENTS ............................................................................................... 8 

LIST OF FIGURES ..................................................................................................... 13 

LIST OF TABLES ....................................................................................................... 14 

Chapter 1 - INTRODUCTION .................................................................................... 15 

1.1 Background of the Study ....................................................................................... 15 

1.2 Research Problem .................................................................................................. 16 

1.3 Research Objectives ............................................................................................... 18 

1.4 Research Question ................................................................................................. 19 

1.5 Hypothesis .............................................................................................................. 19 

1.6 Scope of the Research ............................................................................................ 20 

1.6.1 Institutional Scope .................................................................................................................... 20 

1.6.2 Technological Scope ................................................................................................................. 21 

1.6.3 Functional Scope ....................................................................................................................... 21 

1.6.4 Evaluation Scope ....................................................................................................................... 21 

1.7 Significance of the Research .................................................................................. 22 

1.7.1 Practical Significance ............................................................................................................... 22 

1.7.2 Academic Significance ............................................................................................................. 23 

1.8 Thesis Structure ..................................................................................................... 24 

Chapter 2 - LITERATURE REVIEW ......................................................................... 26 

2.1 Introduction ............................................................................................................ 26 

2.2 Case Study Context: The Swiss German Univesity (SGU) Environment ............. 27 

2.3 Theoretical Foundations of Document and Knowledge Governance .................... 29 

2.3.1 Core Concepts and Interplay ................................................................................................ 29 

2.3.2 Challenges in DM & KM ........................................................................................................... 30 

2.3.3 ISO 15489: International Standard for Records Management ............................... 32 

2.4 Metadata Governance and Contract Deadline Control .......................................... 34 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 9 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

2.4.1 Theoretical Foundations of Data Governance and Metadata Management ...... 35 

2.4.2 ISO 23081: International Standard for Metadata for Records ............................... 36 

2.5 Enterprise Architecture (EA) and IT Governance Frameworks ............................ 38 

2.5.1 Enterprise Architecture (EA) Principles and Purpose ............................................... 39 

2.5.2 Overview of Prominent Enterprise Architecture Frameworks ............................. 40 

2.5.3 Overview of Prominent IT Governance Frameworks ................................................ 46 

2.6 Artificial Intelligence (AI) in Document Governance ........................................... 53 

2.6.1 Core AI Concepts for Document Management .............................................................. 53 

2.6.2 Benefits and Challenges of AI in Document Governance .......................................... 54 

2.6.3 Justification for AI's Inclusion in this Research ............................................................ 56 

2.6.4 Justification and Comparison of AI Tools in the Proposed System ...................... 56 

2.7 Cloud Computing and Google Workspace for Education Plus ............................. 58 

2.7.1 Understanding Cloud Computing ....................................................................................... 59 

2.7.2 Benefits and Challenges of Cloud Computing Adoption ............................................ 60 

2.7.3 Google Workspace for Education Plus (GWS-E+) as the Chosen Platform and 

its Security Posture.............................................................................................................................. 61 

2.8 Research Methodologies and Development Approaches in Information Systems 

Literature ...................................................................................................................... 64 

2.8.1 Design Science Research (DSR) Paradigm ...................................................................... 65 

2.8.2 System Development Life Cycle (SDLC) Approaches ................................................. 68 

2.8.3 Prototyping in Applied Information Systems Research ............................................ 70 

2.9 Approaches to System Evaluation and Validation in Information Systems 

Literature ...................................................................................................................... 72 

2.9.1 Usability Evaluation in Informatic Systems ................................................................... 73 

2.9.2 System Validation in Design Science and Applied Research ................................... 78 

2.10 Overview of Commercial and Open-Source DMS Solutions .............................. 83 

2.10.1 Analysis of Representative DMS Platforms ................................................................. 83 

2.10.2 Justification for the Proposed System Over Commercial Alternatives ............. 86 

2.11 Previous Studies and Gap Analysis ..................................................................... 86 

2.11.1 AI in Document and Contract Governance ................................................................... 87 

2.11.2 Enterprise Architecture in Higher Education Institutions (HEIs)...................... 89 

2.11.3 IT Governance Standards in Higher Education Institutions (HEIs)................... 91 

2.11.4 Design Science Research (DSR) & AI Prototyping .................................................... 93 

2.11.5 Google Workspace & AI in Higher Education Institutions (HEIs) ...................... 95 

2.12 Designing an Integrated Framework for Research and Governance ................... 97 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 10 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

2.12.1 The Design of the Modified Governance Framework .............................................. 98 

2.12.2 Adapting the DSR Methodology for a Complex Project .......................................... 98 

Chapter 3 -  RESEARCH METHODOLOGY ........................................................... 100 

3.1 Introduction .......................................................................................................... 100 

3.2 Research Framework ........................................................................................... 101 

3.2.1 Overarching Research Logic – Design Science Research (DSR) ........................... 102 

3.2.2 Architectural Alignment – TOGAF ADM ......................................................................... 105 

3.2.3 System Development Process – Iterative/Agile SDLC ............................................. 107 

3.2.4 Framework and Standards Integration ......................................................................... 108 

3.3 The DSR Relevance Cycle: Problem Analysis and Requirements Elicitation .... 110 

3.3.1 Problem Diagnosis: Root Cause Analysis ...................................................................... 110 

3.3.2 Requirements Elicitation Approach (See Diagram 3.2) .......................................... 111 

3.3.3 Requirements Validation and Alignment ...................................................................... 112 

3.4 DSR – Design Cycle (See Diagram 3.3) .............................................................. 114 

3.4.1 Architectural Design – TOGAF ADM ................................................................................ 115 

3.4.2 Prototyping with Agile SDLC (See Diagram 3.4) ........................................................ 119 

3.4.3 AI and Automation Integration Strategy ....................................................................... 119 

3.5 Data & Metadata Model Design .......................................................................... 121 

3.5.1 Metadata Schema Design (ISO 23081 Alignment) .................................................... 121 

3.5.2 Data Flow and Storage Decisions ..................................................................................... 122 

3.5.3 Metadata Governance ............................................................................................................ 122 

3.6 System Evaluation and Validation Methods ........................................................ 124 

3.6.1 Expert Validation ..................................................................................................................... 124 

3.6.2 User Testing ............................................................................................................................... 125 

3.6.3 System & Governance Validation ..................................................................................... 125 

3.6.4 Data Analysis for Evaluation .............................................................................................. 125 

3.7 Ethical Considerations ......................................................................................... 127 

3.7.1 Participant Protection ........................................................................................................... 127 

3.7.2 Data and System Integrity ................................................................................................... 127 

3.7.3 Responsible AI Integration .................................................................................................. 128 

3.7.4 Institutional Oversight and Approvals ........................................................................... 128 

3.8 Chapter Summary ................................................................................................ 128 

Chapter 4 - RESULTS AND DISCUSSION ............................................................. 130 

4.1 Introduction .......................................................................................................... 130 

4.2 The Developed Artifact: System Overview ......................................................... 130 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 11 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

4.2.1 System Architecture ............................................................................................................... 131 

4.2.3 Initial Technical Performance ............................................................................................ 141 

4.3 Expert Validation Results .................................................................................... 141 

4.3.1 Expert Panel and Methodology ......................................................................................... 141 

4.3.2 Quantitative Findings: Architectural and Compliance Ratings ............................ 142 

4.3.3 Qualitative Findings: Thematic Analysis ....................................................................... 146 

4.3.4 Synthesis and Verdict against Success Criteria .......................................................... 148 

4.4 User Testing Results ............................................................................................ 148 

4.4.1 Participant Demographics and Methodology .............................................................. 149 

4.4.2 Quantitative Findings: Usability and Effectiveness................................................... 150 

4.4.3 Qualitative Findings: Perceived Value and User Feedback .................................... 155 

4.4.4 Synthesis and Verdict against Success Criteria .......................................................... 156 

4.5 Discussion of Findings ......................................................................................... 157 

4.5.1 Synthesis of Key Findings .................................................................................................... 157 

4.5.2 Addressed the Research Questions ................................................................................. 158 

4.5.3 Validation of Hypotheses ..................................................................................................... 162 

4.5.4 Fulfillment of Functional and Non-Functional Requirements .............................. 165 

4.6 Limitations and Unexpected Findings ................................................................. 166 

4.6.1 Methodological Limitations ................................................................................................ 166 

4.6.2 Unexpected Findings ............................................................................................................. 167 

4.7 Chapter Summary ................................................................................................ 167 

Chapter 5 – CONCLUSION AND RECOMMENDATIONS ................................... 169 

5.1 Introduction .......................................................................................................... 169 

5.2 Summary of Key Findings ................................................................................... 169 

5.3 Discussion of Implications ................................................................................... 170 

5.3.1 Practical Implications for SGU ........................................................................................... 170 

5.3.2 Contributions to Theory and Research Methodology .............................................. 171 

5.4 Recommendations for Higher Education Institutions (Answering RQ5) ............ 172 

5.4.1 Architectural and Technical Recommendations ........................................................ 172 

5.4.2 Policy and Governance Recommendations .................................................................. 173 

5.5 Limitations of the Research ................................................................................. 175 

5.5.1 Generalizability of Findings ................................................................................................ 175 

5.5.2 Scope of the User Evaluation .............................................................................................. 177 

5.6 Future Work ......................................................................................................... 178 

5.7 Concluding Remarks ............................................................................................ 179 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 12 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

REFERENCES .......................................................................................................... 180 

GLOSSARY .............................................................................................................. 190 

APPENDIX ................................................................................................................ 194 

ABOUT THE AUTHOR ........................................................................................... 209 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 13 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

 

 

LIST OF FIGURES 

Figures  Page 

Figure 1.1 Ishikawa (Fishbone) Diagram .................................................................... 17 
Figure 2.1 Gartner Framework .................................................................................... 42 
Figure 2.2 TOGAF Framework ................................................................................... 44 
Figure 2.3 ITIL4 Service Value System ...................................................................... 48 
Figure 2.4 COBIT 2019 Principles .............................................................................. 50 
Figure 2.5 Design Science Research Three-Cycle Framework ................................... 65 
Figure 2.6 Agile SDLC Phases .................................................................................... 68 
Figure 3.1 Research Framework ................................................................................ 102 
Figure 3.2 Interaction of the Relevance and Rigor Cycle in Problem Framing ........ 104 
Figure 3.3 Interaction of the Design and Rigor Cycles in Artifact Development ..... 105 
Figure 3.4 The Iterative/Agile SDLC Process ........................................................... 108 
Figure 3.5 Layered System Architecture (TOGAF ADM Phases B-D) .................... 115 
Figure 3.6 AI & Automation Workflow Diagram ..................................................... 120 
Figure 4.1 System Architecture Layers...................................................................... 132 
Figure 4.2 The AppSheet Document Upload Interface.............................................. 134 
Figure 4.3 Document Upload and Classification Activity Diagram .......................... 135 
Figure 4.4 Search & Retrieve Activity Diagram........................................................ 136 
Figure 4.5 Semantic Search and Q&A Assistant Interface ........................................ 137 
Figure 4.6 Automated Contract Alert (Email and Calendar) ..................................... 138 
Figure 4.7 Role-Based Access Control Structure ...................................................... 140 
Figure 4.8 Expert Evaluation of Research Objectives Alignment (TOGAF) ............ 142 
Figure 4.9 Expert Compliance Assessment ............................................................... 143 
Figure 4.10 ISO 15489 records management compliance ......................................... 143 
Figure 4.11 ISO 23081 metadata standards compliance ............................................ 143 
Figure 4.12 Expert Assessment of RBAC Model Soundness .................................... 144 
Figure 4.13 Metadata validation view (PII redacted). ............................................... 145 
Figure 4.14 Document Classification Accuracy ........................................................ 145 
Figure 4.15 Expert Qualitative – Identified Strengths (Word Cloud) ....................... 146 
Figure 4.16 Expert Qualitative-Areas for Improvement (Word Cloud) .................... 147 
Figure 4.17 Expert Qualitative-Policy Recommendations (Thematic Map) ............. 147 
Figure 4.18 Expert Qualitative-Identified Risks/Concerns (Thematic Map) ............. 147 
Figure 4.19 Overall SUS Score .................................................................................. 150 
Figure 4.20 Task Completion-Document Upload ...................................................... 152 
Figure 4.21 Task Completion- Document Search & Retrieval .................................. 152 
Figure 4.22 Task Completion-Contract Monitoring .................................................. 152 
Figure 4.23 Task Completion- Q&A AI Assistant .................................................... 152 
Figure 4.24 Time-on-Task – Document Upload ........................................................ 154 
Figure 4.25 Time-on-Task – Document Search & Retrieval ..................................... 154 
Figure 4.26 Time-on-Task – Contract Monitoring .................................................... 154 
Figure 4.27 Time-on-Task – AI Document Q&A...................................................... 155 
Figure 4.28 User Intent to Use the System ................................................................ 156 



A PROOF-OF-CONCEPT FOR AN AI-ENHANCED DOCUMENT GOVERNANCE SYSTEM           Page 14 of 209 

IN HIGHER EDUCATION: LEVERAGING GOOGLE WORKSPACE FOR EDUCATION PLUS 

 (GWS-E+)  

                                                                   

 Sari Nusivera 

 

LIST OF TABLES 

Table  Page 

Table 2.1 Summary of Selected Records and Metadata Governance Standards ......... 38 
Table 2.2 Comparison of Prominent Enterprise Architecture Frameworks................. 46 
Table 2.3 Summarize of IT Frameworks Overview .................................................... 53 
Table 2.4 Comparative Evaluation of AI Tools for the Proposed System ................... 57 
Table 2.5 Strategic Fit of GWS-E+ with SGU's Intelligent Document Governance 

System .......................................................................................................................... 63 
Table 2.6 Comparison of Research Methodologies ..................................................... 67 
Table 2.7 Comparison of SDLC Model ....................................................................... 69 
Table 2.8 Comparative Overview of Prominent DMS Platforms ................................ 85 
Table 2.9 Summary of Previous Studies on AI in Document & Contract Governance

 ...................................................................................................................................... 89 
Table 2.10 Summary of Previous Studies on Enterprise Architecture in HEIs ........... 91 
Table 2.11 Comparison of IT Governance Standart Studies ....................................... 93 
Table 2.12 Summary of DSR & AI Prototyping Studies ............................................. 95 
Table 2.13 Summary of Google Workspace & AI in Higher Education Studies ........ 97 
Table 3.1 Role of Integrated Governance and Compliance Standards ...................... 109 
Table 3.2 Consolidated Requirements with Alignment to Frameworks, Standards, 

RQs and Ros .............................................................................................................. 113 
Table 3.3 Summary of TOGAF ADM Application for the PoC ................................ 118 
Table 3.4 Prototyping Development Cycles .............................................................. 119 
Table 3.5 AI and Automation Component Roles ....................................................... 121 
Table 3.6 ISO 23081-Aligned Metadata Schema for PoC ......................................... 122 
Table 3.7 Metadata Governance Mapping from Requirements to Implementation .. 123 
Table 3.8 Evaluation & Validation Plan .................................................................... 126 
Table 4.1 System Architecture Layers ....................................................................... 131 
Table 4.2 Summary of Expert Validation Verdict ..................................................... 148 
Table 4.3 Summary of User Testing Verdict ............................................................. 157 
Table 4.4 Summary of Hypothesis Validation ........................................................... 164 
Table 4.5 Summary of Requirements Fulfilment ...................................................... 165 

 

 

 

 

 

 

 

 

 

 

 

 


	5db4b8f12aed3e3a3ddbfe4645d150485a018085b5dc12566123b3a03d677515.pdf
	5db4b8f12aed3e3a3ddbfe4645d150485a018085b5dc12566123b3a03d677515.pdf
	5db4b8f12aed3e3a3ddbfe4645d150485a018085b5dc12566123b3a03d677515.pdf

