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Abstract— The integration of Artificial Intelligence (AI) in higher education has shown significant potential to improve the efficiency 

and effectiveness of learning. The strategic implementation of AI in State Islamic Higher Education Institutions (Perguruan Tinggi 

Keagamaan Islam Negeri/ PTKIN) fosters innovative pedagogy and improved academic performance. This study employs the 

Fishbone Diagram approach to systematically analyze AI's impact on PTKIN’s education, identifying key factors influencing 

implementation. The method employs a reverse-cause analysis, mapping factors contributing to a primary issue, and identifying 

underlying causes and sub-factors. Findings highlight the crucial roles of technological infrastructure, human resource readiness, 

supportive policies, adaptive curriculum design, and organizational culture. This study underscores the necessity of integrated AI 

adoption frameworks in Indonesian Islamic higher education, harmonizing technological advancement with Islamic pedagogical 

principles. This study offers a foundational framework guiding PTKIN in developing sustainable and ethical AI policies. 

Comprehensive AI policies and strategies are essential for PTKIN to harmonize innovation with Islamic principles. 

Keywords—Artificial Intelligence’s adoption; Artificial Intelligence’s impact; effectiveness of learning; efficiency of learning; ethical AI 

policies 
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1 INTRODUCTION 

In an increasingly rapidly developing digital era, Artificial 
Intelligence (AI) has become one of the technological 
innovations that significantly influences various sectors, 
including education. AI holds substantial potential to 
optimize the learning process, expand access to education, 
and create more personalized and adaptive learning 
approaches. Indonesian State Islamic Religious Higher 
Education Institutions (PTKIN), which translates as 
"Perguruan Tinggi Keagamaan Islam Negeri" in Indonesian, 
are educational institutions under the supervision of the 
Ministry of Religious Affairs of the Republic of Indonesia. 
The judicious integration of AI in Islamic education 
necessitates a nuanced understanding of its potential benefits 
and challenges, ensuring congruence with Islamic 
pedagogical principles. 

PTKIN's AI adoption entails interconnected challenges, 
necessitating synchronized development of technological 
infrastructure, human resources, and pedagogical strategies. 
Effective technology integration in religious education hinges 
on comprehensive policies, regulations, and 
ethical frameworks.  

AI has created significant changes in the education sector 
worldwide [1]. This technology offers a variety of innovative 
solutions that can enhance the efficiency of the learning 
process, personalize education, and provide broader access 
for learners. The integration of AI in e-learning systems 
facilitates adaptive, student-centered educational 
experiences. For example, AI can assist lecturers and 
educators in analyzing student performance more 
comprehensively and providing personalized learning 
recommendations, allowing students to maximize their 
potential. This phenomenon also includes the application of 
AI for administrative tasks such as scheduling, automated 
evaluation, and faster feedback systems, enabling educational 
institutions to focus more on the quality of education. 

Additionally, AI plays a role in helping students develop 
skills that are relevant to industry developments, particularly 
concerning technology understanding. In the context of 
Islamic higher education, especially in PTKIN, AI has the 
potential to integrate learning materials with modern 
approaches without neglecting the religious values that form 
the basis of the curriculum. This development facilitates 
PTKIN's strategic positioning within the global educational 
landscape, harmonizing competitiveness with Islamic 
distinctiveness. 

Behind its potential, the application of AI in education 
also faces various challenges and issues. One of the main 
problems is the gap in infrastructure and technological 
resources. Disparities in digital infrastructure, including 
internet connectivity and technological resources, constrain 
AI integration in educational settings. Additionally, the 
readiness of human resources also poses a challenge. Not all 
lecturers or educators possess the necessary skills and 
knowledge to use and optimize AI effectively in the learning 
process.  

Disparities in AI technology access contribute to unequal 
learning opportunities and compromised academic outcomes. 
Lastly, there are concerns that AI could reduce human 

interaction in the educational process, which is an essential 
component of learning and character development [2]. 

Policies and the ethics of AI applications are also 
important issues. In religious education environments such as 
PTKIN, the use of AI needs to be carefully considered to 
ensure it does not conflict with the Islamic values that serve 
as the foundation of education. Regulations related to student 
data privacy must also be well-defined, as the implementation 
of AI often involves extensive data collection. This raises 
concerns about data security and the potential for misuse. 

The presence of AI in the educational environment of 
PTKIN brings significant changes to teaching patterns, 
administration, and learning. Personalized learning 
environments are facilitated through technology, optimizing 
educational outcomes. This has a positive impact as students 
in PTKIN, who come from diverse backgrounds and have 
varying needs, can receive learning that is more relevant and 
aligned with their potential. For example, AI can analyze 
students' academic data and provide appropriate and relevant 
learning content, allowing them to learn at their own pace and 
style. Through this approach, lecturers and institutions can 
offer more effective attention to the development of each 
student, facilitating deeper engagement in their educational 
process. 

Additionally, the use of AI for automation in educational 
administration has helped PTKIN save time and costs in 
managing administrative tasks, such as academic data 
management, registration processes, and evaluation of 
learning outcomes. This study demonstrates how 
administrative automation fosters student-centered learning 
environments and pedagogical innovation. They can obtain 
quick answers to basic questions about course materials or 
campus policies without having to wait for class hours or 
meet directly with lecturers. This is particularly beneficial, 
especially in PTKINs with thousands of students and diverse 
learning needs. 

The intersection of AI and Islamic values in PTKIN 
environments presents complex ethical and privacy 
challenges, demanding nuanced examination. The 
aggregation of student academic data precipitates concerns 
regarding data privacy, emphasizing the necessity for robust 
protection measures. Furthermore, there are concerns about 
the transparency of algorithms and the decisions made by AI, 
particularly in the evaluation of learning outcomes [3]. 
Maintaining ethical integrity in AI utilization is vital to 
harmonize technological innovation with Islamic 
educational values. Therefore, while AI presents many 
opportunities, PTKIN must ensure that its application is 
carried out responsibly and ethically, considering its impact 
on students and the educational environment [4]. 

Therefore, a comprehensive analysis is necessary to 
understand the impact of AI on PTKIN from various 
interrelated dimensions. This research employs the Fishbone 
Diagram approach as a tool to analyze the main causal factors 
influencing the implementation of AI in PTKIN. This 
qualitative inquiry adopts a holistic framework, incorporating 
six interrelated dimensions, to elucidate AI adoption 
dynamics within Indonesian Islamic higher education. The 
results of this analysis are expected to serve as a guideline for 
PTKIN in designing sustainable AI implementation strategies 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


IJID (International Journal on Informatics for Development), e-ISSN: 2549-7448 

Vol. 13, No. 2, December 2024, Pp. 504-516  

 
This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

See for details: https://creativecommons.org/licenses/by-nc-nd/4.0/ 

506 

that align with the principles of Islamic education and support 
the achievement of better educational quality in the future. 

 

2 METHODS 

Fishbone analysis is a method used to systematically and 
structurally identify the root causes of a problem [5]. This 
method helps in mapping out various factors that contribute 
to a main issue, to uncover the underlying causes. The process 
begins by identifying the main problem at the tail of the 
diagram and then outlining various related categories of 
causes. These categories are then analyzed to identify sub-
factors that point to more specific causes, allowing for in-
depth and focused analysis of each element influencing the 
problem. Where the problem is at the tail and the solution is 
directed toward the head, the same analytical structure is 
maintained while presenting the information in a different 
visual flow. Each category may have sub-factors that indicate 
more specific causes, allowing for an in-depth and focused 
analysis of each element influencing the problem [6]. 

  

2.1 Flowchart. 

A flowchart is a visual representation used to depict the 
sequence of steps or processes in a workflow systematically 
and logically [7]. In a flowchart, each step or decision is 
represented by specific symbols, such as rectangles to 
indicate activities or tasks, diamonds to indicate decision 
points, and arrows to direct the flow from one step to the next. 
The application of flowcharts optimizes process 
visualization, thus facilitating interdisciplinary collaboration 
and informed decision-making. 

To implement the fishbone diagram effectively, a 
systematic logical scheme is needed, where the cause-and-
effect relationships between factors are organized into 
branches resembling fishbones [8]. This scheme not only aids 
in visualizing the complexity of the problem but also makes 
it easier for the team to understand the interconnections 
among factors, leading to more targeted solutions. By 
leveraging fishbone analysis, practitioners can systematically 
diagnose complex problems, yielding targeted interventions 
and enhanced solution efficacy [9]. The systematic 
application of the Fishbone Diagram is diagrammatically 
illustrated in Figure 1. 

The explanation for each step from start to finish in Figure 
1 is as follows. Problem identification in the context of the 
fishbone diagram is an essential first step to identify and 
define the issue to be analyzed [10]. This process involves 
gathering information about the symptoms that arise and the 
consequences of the problem, and classifying whether the 
problem is desirable or undesirable. Employing data analysis 
methodologies enables the systematic exploration and 
elucidation of latent factors influencing the current state. The 
goal is to ensure that all parties understand precisely what the 
main issue is so that appropriate solutions can be formulated 
and effectively implemented in the subsequent steps [11]. 

 

Figure 1. Logic scheme of fishbone diagram implementation 

 

Problem formalization in the second stage of the fishbone 
diagram involves organizing and presenting the identified 
problem in a more structured and clear form. At this stage, the 
information obtained from the problem identification process, 
including data analysis from observations of operational 
workflows, is systematically organized to create a concise 
problem statement [12]. This formalization includes 
replacing ambiguous terms, such as 'ineffective 
communication,' with specific definitions, such as the 
absence of standardized protocols and delayed feedback. In 
addition, the key factors influencing the problem, such as 
resource constraints and misaligned priorities, are identified. 
This structured formalization not only facilitates better 
understanding among team members but also serves as a 
strong foundation for further analysis and the development of 
targeted solutions [13]. 

The third stage of the Fishbone Diagram methodology 
involves a nuanced distinction between primary and 
secondary causes, facilitating a comprehensive understanding 
of causal relationships [14]. Iterative analysis facilitates the 
decomposition of complex problems into primary and 
secondary causes. Grouping and categorization techniques 
facilitate a nuanced understanding of causal relationships, 
enabling the team to assess the impact and relevance of each 
factor [15]. Accurate causal diagnosis provides a foundational 
framework for crafting efficacious, precision solutions. 

The Priority Criteria stage facilitates systematic 
evaluation and hierarchical ranking of causal factors [16]. At 
this stage, the team conducts an in-depth analysis of each 
identified cause, evaluating its relevance, frequency, and 
potential impact. Establishing priority criteria enhances 
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resource allocation efficiency and problem-resolution 
efficacy. This methodology enhances solution efficacy and 
sustainability, reducing recurrence probabilities [17]. 

Completing the Fishbone Diagram in the fifth stage is the 
final step where the team finalizes the diagram that has been 
created with all the identified and prioritized primary and 
secondary causes [18]. At this stage, the team ensures that all 
relevant elements have been included in the diagram and that 
it clearly illustrates the relationships between the core 
problem and the causes influencing it. The completed 
diagram undergoes rigorous evaluation to ensure accuracy 
and effectiveness, facilitating evidence-based solution 
development. If not, the process can be repeated to review and 
refine any inaccurate elements, resulting in a comprehensive 
and informative fishbone diagram, ready to be presented and 
used in the problem-solving process [19]. 

Diagram Analysis in the fifth stage of the Fishbone 
Diagram is the evaluation process conducted after the 
diagram has been constructed to ensure that all identified 
causes are relevant and accurate in the context of the issue 
being faced [20]. At this stage, the team analyzes the 
relationships between the primary and secondary causes and 
checks whether the diagram as a whole reflects a deep 
understanding of the issue being analyzed. This analysis also 
includes discussions among team members and, ideally, 
additional input from interviews and observations to gather 
diverse perspectives and ensure the diagram's reliability. If 
the diagram has been created without these crucial data-
gathering processes, it may require significant adjustments or 
refinements to improve its validity. The goal is to produce a 
diagram that is not only informative but also reliable as a 
foundation for formulating effective solutions and action 
strategies to address the identified problem [21]. 

The Accepted Diagram phase signifies collective 
validation, ensuring the diagram accurately represents the 
problem's causal relationships [22]. At this stage, the team 
conducts a final verification to ensure that all elements, 
including the primary and secondary causes, have been 
correctly included and prioritized according to the previous 
analysis [23]. Team discussions, ideally incorporating input 
from all members, help confirm the diagram's accuracy and 
ensure consensus. If the diagram receives approval, it 
signifies that all parties have a shared understanding of the 
issue at hand, and the diagram can be used as an effective tool 
for formulating solutions and follow-up actions. The iterative 
refinement process ensures diagram validity and reliability. 

 

2.2 Fishbone. 

The Ishikawa Diagram, a seminal quality management 
framework, elucidates complex causal relationships [24]. 
Introduced by Kaoru Ishikawa in the 1960s, this diagram 
provides a systematic way to illustrate the relationship 
between the causes and effects of an issue. In its structure, the 
diagram resembles a fish skeleton, where the fish's head 
represents the problem to be solved, while the bones 
extending from the head depict the categories of causes 
contributing to the problem. These categories are often 
grouped into six categories known as the 6Ms: Manpower, 

Machinery, Methods, Materials, Measurement, and Mother 
Nature [25]. 

The research underscores the Fishbone Diagram's 
efficacy across education, manufacturing, and service sectors, 
enhancing root cause analysis. "Research employing the 
Fishbone Diagram can elucidate factors influencing AI 
integration within PTKIN institutions. By identifying various 
causes that may contribute to problems, educational 
institutions can formulate more effective strategies to 
enhance the quality of teaching and learning. The Fishbone 
Diagram's collaborative framework facilitates systematic 
identification and evaluation of latent causes. 

The Fishbone Diagram offers a rigorous methodology for 
deconstructing complex problems. The Fishbone Diagram 
enables a nuanced understanding of multifaceted problems 
through visual representation. The research underscores the 
Fishbone Diagram's efficacy in quality management and 
process improvement applications. This method is widely 
used to identify the root causes of problems due to its ability 
to systematically map out factors that influence outcomes, 
such as through the 6M approach. 

In Figure 2, the example of the figure caption illustrates 
the analysis using the 6M approach.  Here is an explanation 
of each category: 

2.2.1 Manpower: This factor includes all aspects related 

to human resources, including the skills, knowledge, 

and motivation of the workforce involved in the 

process [26]. Issues such as a lack of training or the 

inability to use new technology can affect the 

outcomes. 

2.2.2 Machinery: This includes all equipment and 

technology used in the process. Unreliable 

machinery and frequent maintenance requirements 

can significantly impede operational efficiency. 

Poorly maintained machines can reduce work 

efficiency [27]. 

2.2.3 Methods: Method factor encompasses 

organizational protocols, policies and procedural 

workflows. Non-standard, ineffective, or poorly 

understood methods can lead to inconsistent results. 

Inefficient work processes can also impact 

productivity [28]. 

2.2.4 Materials: The materials or inputs used in the 

process are also important factors. Low-quality 

materials or those that do not meet specifications can 

affect the outcome. Additionally, the unstable 

availability of materials can also lead to disruptions 

in the process [29]. 

2.2.5 Measurement: Measurement includes the measuring 

tools and methods used to evaluate performance. 

Inaccurate measuring tools or incorrect 

measurement methods can produce erroneous data, 

which affects analysis and decision-making [30]. 
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2.2.6 Mother Nature: Environmental factors include 

external conditions that may affect the process, such 

as weather, temperature, or humidity. These factors 

can also encompass the influence of workplace 

culture, social environment, or regulatory changes 

that impact operations [31]. 

 
This diagram can help identify the sources of problems from 
various aspects to understand the root causes of an issue and 
take appropriate steps for improvement. 

Here are the definitions of Idea, Task, Methods, Action, 

System, and Steps, which are the development of the 6M 

Fishbone concept. An idea is an initial idea or concept that 

emerges as a potential solution to existing problems or to 

improve ongoing processes [32]. These ideas typically arise 

from the analysis of categories such as manpower. Tasks are 

deliberate sequences of actions intended to realize 

predetermined objectives. Tasks are part of the 

implementation of identified ideas or solutions [33]. Each 

task is typically related to certain aspects, such as those 

concerning Machinery, which may include inspections or 

routine maintenance. Methods denote deliberate, structured 

procedures for achieving task objectives [34]. Methods 

encompass standard operating procedures, techniques, and 

protocols to ensure that all processes run according to plan. 

Methods serve as one of the categories for establishing a 

stable process. A good system must consider each category to 

ensure that all factors function harmoniously. Action refers to 

the concrete steps or measures taken to implement methods 

and complete tasks [35]. Action is the embodiment of the 

methods designed to achieve goals practically. Action is 

related to the elements of activity, typically in alignment with 

the surrounding environment. System refers to a collection of 

integrated procedures, equipment, resources, and personnel 

aimed at achieving specific outcomes [36]. The system is how 

all elements work together to achieve objectives. Corrective 

actions emerge from the synergistic integration of categorized 

interventions, addressing performance deficiencies identified 

through measurement. Steps refer to the specific sequence or 

stages required to complete a task or method [37]. Steps 

constitute discrete, chronological actions within a process 

framework. They are often organized in sections, such as the 

use of Machinery, and must be followed to minimize errors 

in operations. 
 

3 RESULT AND DISCUSSION                                    

The analysis using the Fishbone Diagram can assist 
stakeholders in PTKIN in formulating a holistic and 
integrated strategy for effectively implementing AI. This 
study employs mixed-methods research, incorporating 
stakeholder perspectives through interviews, focus groups, 
and surveys. This study employed methodological 
triangulation to integrate diverse perspectives and enhance 
analytical rigor. Documents such as meeting minutes, 
interview transcripts, and survey results are included in the 
appendix to support the involvement of all relevant 
stakeholders. These documents serve as evidence of the 
collaboration and participation of key parties, including 
academic staff, students, and institutional leaders, in the 
analysis and formulation of strategies for AI implementation 
at PTKIN. 

The research employs Fishbone Diagrams to elucidate 
factors influencing AI integration in educational 
environments. This diagram helps identify the root causes and 
categorize various elements that contribute to the success or 
failure of AI technology adoption. This study employs a 
multidimensional framework to examine AI's integration in 
education, considering internal and external factors. Fishbone 
Diagram analysis provides actionable insights for AI 
implementation optimization, informing data-driven 
decision-making. 

 

Figure 2. The example of the figure caption illustrations 
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3.1 Fishbone Analysis. 

This study adapts the Fishbone Diagram framework to 
PTKIN contexts, elucidating relationships between factors 
influencing educational outcomes. Government AI 
regulations inform curriculum integration, facilitating 
targeted educational strategies. Additionally, by 
understanding the interdependencies between these factors, 
PTKIN management can design more appropriate training 
programs for lecturers and teaching staff, and develop 
policies that support innovation in education. Thus, the 
Fishbone Diagram serves not only as an analytical tool but 
also as a strategic guide to ensure that the implementation of 
AI in PTKIN is conducted effectively, and efficiently, and 
aligns with the values upheld by religious educational 
institutions. For further explanation, please see Figure 3. 

 

3.2 Technology 

Sufficient technological infrastructure is crucial for the 

implementation of AI in education. Dependence on internet 

access and optimal hardware poses a major challenge for 

several PTKINs. Suboptimal infrastructure hinders AI-

powered education initiatives. The research underscores the 

need for robust data protection protocols in AI-enhanced 

educational environments 

3.2.1 Data Security and Privacy: This study investigates 

data privacy and security risks associated with AI 

adoption at PTKIN. With the increasing amount of 

data collected through e-learning systems, learning 

applications, and automated assessment tools, 

PTKIN needs to implement effective protection 

measures to prevent unauthorized access, data theft, 

and misuse of information. Clear policies related to 

data protection must be enforced, including data 

encryption, access controls, and audit procedures to 

ensure that personal data is secure from potential 

threats [40]. Additionally, awareness and training on 

best practices in cybersecurity should be provided to 

the entire academic community to maintain integrity 

and trust in the use of technology. This study 

emphasizes data security and privacy as pivotal 

factors in successful AI adoption within PTKIN's 

educational framework 

3.2.2  AI Software Resources: Applications and platforms 

designed to leverage AI in supporting the 

educational process at PTKIN. This software 

includes adaptive e-learning systems that can adjust 

content and teaching methods according to 

individual student needs, chatbots that serve as 

virtual assistants to answer questions and provide 

academic support, and automated assessment tools 

that can evaluate student performance objectively 

and efficiently [39]. The availability of suitable and 

high-quality AI software is crucial for enhancing 

interactivity in learning, facilitating communication 

between lecturers and students, and optimizing the 

evaluation process. PTKIN must prioritize data 

security and privacy protocols when implementing 

educational software. With the appropriate selection 

and implementation of AI software, PTKIN can 

enhance the effectiveness of teaching and learning, 

and prepare students to face challenges in the 

increasingly evolving digital era. 

3.2.3 Technological Infrastructure: Technological 

infrastructure is a crucial component in supporting 

the implementation of AI in PTKIN, which includes 

fast and stable internet access, adequate hardware, 

and the availability of relevant software, such as 

adaptive e-learning systems and automated 

assessment tools. Data security and student privacy 

are also important aspects, as concerns about the 

protection of personal information can hinder 

technology adoption [38]. Additionally, ongoing 

technical support and maintenance are necessary to 

ensure all systems function properly, while effective 

technology integration allows for the efficient use of 

AI in various aspects of education. By building a 

strong technological infrastructure, PTKIN can 

create a learning environment that fosters innovation 

and enhances the quality of education, preparing 

students to face challenges in an increasingly digital 

workforce. 

 

3.3 Human Resources 

Research indicates lecturer readiness as a pivotal factor 

influencing AI integration efficacy in educational contexts. 

The research underscores the importance of targeted training 

and professional development in facilitating successful AI 

adoption within higher education institutions. PTKIN 

requires AI expert involvement to ensure effective 

technology integration and educational optimization. 

3.3.1 Lecturer Readiness: An important factor in 

supporting the implementation of AI in PTKIN, as 

lecturers play a central role in integrating this 

technology into the learning process. This study 

examines lecturers' readiness to integrate AI-driven 

technologies, focusing on technical competence and 

pedagogical adaptability [41]. Lecturers necessitate 

specialized training for effective integration and 

utilization of educational technology. Additionally, 

lecturer readiness is also related to an open attitude 

toward change and technological innovation in 

education, which can positively impact student 

engagement and overall learning outcomes. 

PTKIN's strategic investment in lecturer AI 

readiness enhances educational quality and 

institutional competitiveness. 

3.3.2 Training and Development: Developing AI literacy 

among lecturers, staff, and students is crucial for 

successful educational technology integration. This 

training includes mastering AI software, 

understanding the ethics of technology usage, and 

acquiring other technical skills necessary for 

implementing adaptive learning systems, automated 

evaluation tools, and AI-based interactive platforms 
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[42]. In addition to enhancing technical abilities, this 

training also aims to change mindsets and attitudes 

toward technology, thereby encouraging better 

acceptance and adaptation to changes in the teaching 

and learning process. Ongoing development 

programs may include tiered training, workshops, 

and collaborations with AI experts to ensure a deep 

understanding and targeted application of AI. 

PTKIN's comprehensive training strategy fosters 

internal capacity, driving technological innovation 

and educational excellence. 

3.3.3 Role of Experts: This study explores the impact of 

AI expert involvement on educational technology 

efficacy at PTKIN. Expert involvement is essential 

for effective AI implementation at PTKIN, ensuring 

optimal technology utilization. This study explores 

the role of AI experts in designing adaptive learning 

systems and automated evaluation tools, enhancing 

educational efficacy [43]. This study examines the 

impact of expert-led training on educator 

competence in AI-driven educational environments. 

With the presence of experts, PTKIN can accelerate 

the adoption of AI, minimize technical challenges or 

data security risks, and ensure that technology 

implementation is conducted ethically and 

efficiently. The involvement of experts also fosters 

the creation of innovations in the teaching and 

learning process, enhancing the quality of education 

and preparing students to face challenges in the 

digital world. 

 

3.4 Policies 

This study investigates government regulatory impacts on 

AI integration within Indonesian Islamic higher education, 

focusing on PTKIN. AI governance policies in Islamic 

education must integrate ethical, moral and spiritual 

considerations. Financial support from the government or 

related institutions is also essential to enhance AI adoption, 

ensuring that PTKIN has sufficient resources to invest in this 

technology. 

3.4.1 Government Regulations: play a crucial role in 

regulating the application of AI at PTKIN, as these 

regulations provide clear guidelines and standards 

that institutions must adhere to when using the 

technology. These rules encompass aspects of 

protecting the personal data of students and faculty, 

system security requirements, and ethical limitations 

in the implementation of AI to ensure that 

technology aligns with religious values and national 

education policies [44]. Effective AI regulations 

ensure transparency, accountability and data 

protection in educational settings. Robust 

regulations enable PTKIN's confident AI adoption, 

minimizing legal liabilities and fostering stakeholder 

trust. Government regulations also encourage 

responsible innovation in the education sector, 

enabling the sustainable implementation of AI that 

maximizes benefits for all involved parties. 

3.4.2 Ethics and Morality: The application of AI at 

PTKIN is an important aspect that ensures the use of 

technology remains aligned with religious values 

and moral principles upheld. As a religious 

educational institution, PTKIN needs to consider the 

ethical implications of AI, particularly regarding 

interactions with students, management of personal 

data, and the impact of technology on the learning 

process. AI ethics involves responsibilities for 

maintaining privacy, transparency in data usage, and 

fair treatment of all students [45]. This study 

highlights AI's limitations in replicating human 

educators' spiritual and emotional contributions. 

This study examines PTKIN's successful integration 

of AI-driven education within an Islamic ethical 

framework. 

3.4.3 Funding: A fundamental factor in the 

implementation of AI at PTKIN, as this technology 

requires significant investment in infrastructure, 

training, and the development of adequate software 

and hardware. Financial support from the 

government, related institutions, or partnerships 

with the private sector is crucial to enable effective 

and sustainable AI adoption [46]. Sufficient funding 

allows PTKIN to provide fast internet access, 

modern hardware, and training for faculty and 

educational staff to be prepared to operate AI-based 

technology. Additionally, adequate funds are also 

necessary to build robust security systems to protect 

the data of students and faculty, and to ensure 

compliance with applicable regulations. With an 

appropriate allocation of funds, PTKIN can 

maximize the benefits of AI in improving the quality 

of education, supporting research, and enhancing the 

institution's competitiveness in facing the challenges 

of the digital era. 

 

3.5 Curriculum  

Research highlights the importance of integrating AI 

skills within educational frameworks to foster competencies. 

This study explores AI-driven personalized learning's impact 

on student achievement and satisfaction. Furthermore, AI-

based learning assessments can provide more objective and 

accurate results in measuring student performance. 

3.5.1 Integration of AI in Courses: An innovative step 

aimed at enriching the learning process and 

preparing students to face technological 

developments in the workforce. Integrating AI 

facilitates personalized learning experiences, 

leveraging simulations, data analysis and adaptive 

assessments [42]. For instance, in courses that 

require complex analysis, AI can assist students in 

recognizing patterns or completing data-based tasks 

more effectively. Research demonstrates that AI-

based feedback systems improve student outcomes 
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and instructor responsiveness. However, to 

implement this, PTKIN needs to ensure 

infrastructure readiness and provide training for 

faculty so that AI can be harmoniously integrated 

with traditional teaching methods. This study 

examines AI integration's impact on educational 

outcomes and workforce preparedness. 

3.5.2 Personalized Learning Approach: This study 

investigates AI-driven personalized learning's 

impact on student outcomes and satisfaction. In this 

approach, AI analyzes data such as learning 

outcomes, interaction patterns, and learning 

preferences to customize materials and teaching 

methods, allowing students to learn according to 

their styles and rhythms [47]. This approach enables 

the development of a more responsive and adaptive 

curriculum, which can help students gain a deeper 

understanding of the material and improve learning 

outcomes. 

3.5.3 AI-Based Learning Evaluation: This assessment 

method utilizes artificial intelligence technology to 

analyze and evaluate students' learning outcomes 

objectively and efficiently [48]. This study explores 

AI-driven grading automation's impact on feedback 

quality, student satisfaction, and academic 

performance. Research indicates that AI-based 

learning analytics improves instructor 

responsiveness to student needs. AI-based 

evaluation enables the identification of areas 

needing improvement for each student, making the 

assessment more personalized and supporting 

learning development. In PTKIN, this system also 

has the potential to accelerate the evaluation process 

without compromising the quality of assessments, 

thereby supporting the improvement of educational 

quality. 

 

3.6 Organizational Culture  

This study examines the relationship between stakeholder 

attitudes and AI adoption outcomes in higher education. 

Changes in teaching methods brought about by AI may face 

resistance from some faculty or students. Therefore, 

management needs to be able to adapt the use of AI in the 

academic and operational systems of PTKIN, ensuring that all 

parties are involved and support this change. 

3.6.1 Acceptance of AI in Islamic Education: presents 

challenges and opportunities, as this technology 

must be integrated in alignment with religious values 

[48]. An open attitude from faculty, staff, and 

students is crucial to support the implementation of 

AI, especially in assisting the teaching-learning 

process and managing administration more 

efficiently. Although AI can offer many benefits, 

such as personalized learning and automated 

assessments, the application of this technology must 

be carried out with careful consideration of the 

ethical and moral aspects of Islam. Integrating AI 

within faith-based education: Balancing 

technological innovation and spiritual integrity. 

Integrating AI within Islamic higher education: 

PTKIN's model for harmonizing faith and 

technology. 

3.6.2 Changes in Teaching Patterns: The effects of 

implementing AI in PTKIN bring significant 

transformations in learning methods. With this 

technology, faculty can shift from traditional one-

way approaches to more interactive and 

collaborative methods [48]. AI enables more 

personalized teaching, where materials are tailored 

to the needs and abilities of each student. 

Additionally, AI can assist faculty in analyzing 

learning data to identify areas that require more 

attention. While this transition offers many 

advantages, some faculty and students may 

experience resistance to change, making it important 

to provide adequate support and training. 

3.6.3 Management Adaptation: The context of 

implementing AI in PTKIN is a crucial step to ensure 

the successful integration of technology within 

academic and operational systems. Management 

needs to develop flexible and responsive strategies 

to the changes brought about by technology, 

including in human resource management, 

infrastructure, and curriculum [49]. Additionally, 

this adaptation involves forming a team with a deep 

understanding of AI to lead the implementation and 

oversight. By involving all stakeholders, including 

faculty and students, management can create an 

environment conducive to innovation. his study 

highlights management adaptability as a critical 

factor in successful AI integration and educational 

goal achievement at PTKIN. 

 

3.7 Student Impact  

AI can provide opportunities for students to develop new 

skills relevant to the future job market. Research emphasizes 

student engagement as a critical factor in AI-enhanced 

personalized learning environments. Research highlights the 

digital divide's impact on AI-driven educational disparities.  

Student Impact is categorized separately to highlight its 

distinct focus on the outcomes and challenges specific to 

students, ensuring their unique needs are addressed 

independently from institutional Human Resources. 
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Figure 3. Fishbone diagram analysis

 

3.7.1 Development of New Skills: One of the positive 

impacts of implementing AI at PTKIN is that 

students are given opportunities to learn and master 

skills relevant to the demands of the modern 

workforce. By using AI, students can explore 

various tools and technologies that support learning, 

such as data analysis, programming, and the use of 

AI-based learning management systems [50]. 

Research indicates a strong correlation between 

technological literacy and enhanced employability 

among graduates. This study examines PTKIN's 

effective integration of AI-driven projects, fostering 

graduates' employability and industry readiness. 

Thus, this development of new skills contributes to 

improving educational quality and the relevance of 

graduates in the digital era. 

3.7.2 Student Engagement: AI-based learning processes at 

PTKIN are crucial for creating an active and 

participatory learning experience. AI can enhance 

student engagement through interactive learning 

applications, such as e-learning platforms that 

provide content tailored to individual needs, along 

with real-time feedback [51]. With this technology, 

students feel more involved and motivated to learn, 

as they can see their progress and learning outcomes 

directly. Research demonstrates AI-enhanced 

collaborative learning's positive impact on student 

outcomes. Therefore, by increasing student 

engagement, PTKIN can foster a more dynamic and 

innovative learning environment. 

3.7.3 Digital Divide: This is a significant challenge in 

implementing AI at PTKIN, where there is a 

disparity in access and ability between students with 

adequate technological facilities and those without. 

Students lacking access to hardware, stable internet 

connections, or basic technology knowledge may 

fall behind in a learning process increasingly reliant 

on AI. The persistence of this gap perpetuates 

systemic inequalities, undermining academic equity 

and social mobility. Addressing technological 

disparities necessitates PTKIN initiatives providing 

ubiquitous access and pedagogically informed 

training. By reducing the digital divide, PTKIN can 

create a more inclusive and equitable educational 

environment for all students. 
 

3.8 Negative and Positive Impacts  

3.8.1 Negative Impacts: Negative impacts of 

implementing AI in PTKIN based on the 6M concept 

(Manpower, Machinery, Methods, Materials, 

Measurement, and Mother Nature): 
Manpower: The increasing use of AI in educational 
settings prompts consideration of potential 
workforce implications, including task automation 
and job displacement. Additionally, not all teaching 
and administrative staff possess the technical skills 
to operate AI technology, which can cause anxiety 
or stress. This also implies a need for intensive and 
ongoing training to improve workforce readiness 
and adaptability at PTKIN. 

Machinery: Effective AI integration necessitates 
substantial investments in digital infrastructure and 
computational resources to ensure scalability and 
efficiency. The financial burden of AI adoption 
disproportionately affects resource-constrained 
PTKIN institutions. Additionally, advanced 
equipment is often susceptible to technical issues or 
malfunctions, which can disrupt learning processes 
and campus operations if there are failures in 
primary devices or the implemented AI systems. 

Methods: AI-based learning methods may raise 
concerns about human interaction in the educational 
process. With technology becoming too dominant, 
there is a risk that interactions between lecturers and 
students will diminish, reducing the personal touch 
that may be essential in religious education. The 
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proliferation of AI in religious education may 
inadvertently erode the value of interpersonal 
dialogue and contextualized understanding. 

Materials: The content generated or suggested by AI 
is not always aligned with Islamic values and may 
not be contextual to the curriculum of PTKIN. This 
study highlights the necessity of culturally 
responsive AI integration in Islamic educational 
contexts. The quality of automated materials can 
also decline if there is no review by lecturers or 
experts. 

Measurement: The algorithmic nature of AI-based 
assessments may result in incomplete or inaccurate 
representations of student competence. Automated 
evaluations from AI risk overlooking human aspects 
in the assessment process, such as character values 
or attitudes that are important in Islamic education. 
An overreliance on quantitative assessments may 
compromise the integration of moral and ethical 
dimensions crucial to PTKIN evaluations. 

Mother Nature: Dependence on AI can also impact 
the learning culture and values at PTKIN. 
Misaligned AI implementation risks transforming 
Islamic education into a technocratic model, 
undermining humanistic and spiritual values. 
Furthermore, there are environmental impacts 
stemming from the energy requirements to operate 
AI systems and the devices used, which can 
contribute to the institution's carbon footprint. 

 

Overall, the implementation of AI at PTKIN needs 
to be managed carefully to minimize its negative 
impacts. PTKIN must ensure that this technology is 
used wisely (wise or intelligent ways to achieve 
goals), under the principles of Islamic education 
(deviation from Moral/Ethical Values), and supports 
the holistic development of students without 
neglecting fundamental religious and humanitarian 
values. 

3.8.2 Positive Impact: The positive impact of the 

implementation of AI in PTKIN based on the 6M 

concept; 

Manpower: AI supports educators, such as lecturers 
and administrative staff, by providing virtual 
assistants and automation tools. The strategic 
deployment of AI in administrative tasks liberates 
academic staff to concentrate on pedagogical 
innovation and curriculum enhancement. Virtual 
assistants can also help students quickly obtain 
information related to courses or administrative 
services. 

Machinery: With AI, PTKIN can integrate various 
smart devices, such as voice or visual recognition 
applications, into learning and research. This 
technology opens up opportunities for interactive 
learning and personalized education, where students 
can engage with learning materials more deeply 

through AI-based simulations or virtual laboratories, 
enhancing engagement and understanding. 

Methods: AI enables the implementation of more 
adaptive and data-driven learning methods. AI-
based learning systems can analyze each student's 
learning style and needs, allowing instructors to 
adopt a more individualized approach. With these 
more adaptive learning methods, PTKIN can ensure 
that students learn in ways that align with their 
abilities and requirements. 

Materials: AI facilitates the development and 
distribution of up-to-date learning materials that 
align with advancements in knowledge. Instructors 
can use AI algorithms to curate relevant educational 
content, such as articles, videos, or interactive 
modules, that are available online. Additionally, AI 
can suggest supplementary resources to enrich 
students' understanding of a subject. 

Measurement: In terms of assessment, AI enables a 
more accurate and efficient evaluation of the 
performance of students and instructors. The 
artificial intelligence-enhanced assessment 
facilitates timely and actionable feedback, 
promoting autonomous learning and iterative 
improvement. This also supports a more objective 
assessment process that aligns with established 
criteria. 

Mother Nature: By leveraging AI, PTKIN can 
support a greener and more efficient learning 
environment. Digitalization of learning materials 
constitutes an environmentally conscious approach, 
mitigating paper consumption and aligning with 
sustainable development goals. Additionally, AI 
helps create an inclusive and diverse learning 
atmosphere by providing broader access to digital 
resources, allowing students to learn anytime and 
anywhere. 

 

This study demonstrates the potential of AI-driven 
transformation in PTKIN, leveraging the 6M 
framework to foster efficiency, relevance, and 
sustainability in Islamic higher education. 

 

3.9 Discussion Results  

This study outlines essential steps for successful AI 
integration in higher education, focusing on PTKIN's context. 
First, it is important to improve technological infrastructure, 
such as internet access and devices that support the use of AI. 
This study emphasizes instructor training as crucial for 
effective AI integration in education. This study advocates for 
AI policy development at PTKIN, focusing on data privacy, 
Islamic values and ethical considerations. The research 
underscores the necessity of addressing digital disparities in 
AI-integrated educational settings. This study proposes a 
sustainable AI integration framework for Islamic educational 
institutions. 

This study emphasizes the importance of contextualized 
AI implementation strategies at PTKIN. Refer to Table 1 for 
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a comprehensive comparison of AI's benefits and drawbacks. 
From the perspective of positive impacts, AI has the potential 
to enhance the efficiency and effectiveness of the learning 
process. Research indicates significant reductions in educator 
workload following AI-driven automation of administrative 
tasks. The adaptive learning methods offered by AI also help 
tailor content to the unique needs of each student, thereby 
improving their learning outcomes. Research highlights AI's 
role in promoting sustainable education through digitized 
materials. 

However, the negative impacts indicate that AI also 
brings serious challenges that must be carefully addressed. 
Dependence on this technology can reduce job opportunities 
in the education sector, particularly in positions whose tasks 
can be replaced by automation. This study examines financial 
constraints impacting AI adoption in resource-limited 
PTKINs. From a learning methodology perspective, AI also 
has the potential to diminish personal interaction between 
educators and students, which is crucial in education based on 
Islamic values and character guidance. AI's reliance on global 
data algorithms raises concerns regarding alignment with 
Islamic values 

 

Table 1. Comparison between Positive Impacts and Negative Impacts  

Aspect (6M) Positive Impacts Negative Impacts 

Manpower 

The strategic integration 
of AI facilitates task 

automation, liberating 
educators to concentrate 

on pedagogically rich 

activities. 

Risking the reduction of 
certain job opportunities, 

and creating pressure for 

faculty and staff to adapt 
to AI technology. 

Machinery 

The strategic integration 
of cutting-edge 

technology optimizes 

digital learning, 
promoting adaptability 

and academic success. 

Requires significant 

investment in 

technological 
infrastructure that may 

burden the PTKIN budget, 

and is also prone to 
technical failures. 

Methods 

Employs adaptive 

learning methodologies 
to address diverse 

student learning styles 

and abilities. 

This study highlights 

concerns that AI-driven 
instruction may attenuate 

transformative religious 

learning outcomes. 

Materials 

Enables the rapid and 

relevant provision of 
learning materials, with 

AI that can adjust 

content according to 
needs 

This study emphasizes 

instructor-mediated 

curation of AI-generated 
content for Islamic 

educational contexts. 

Measurement 

Facilitating the analysis 

of academic data and 
student performance 

quickly and accurately 

through data-driven 
algorithms. 

Algorithm-based 
evaluation may overlook 

human aspects, such as 

character and ethical 
values, which are 

important in Islamic 

education. 

Mother Nature 

Encouraging energy 

efficiency through the 
digitization of learning 

and reducing paper 

usage 

Research highlights AI's 

substantial environmental 
impact through energy 

consumption and 

greenhouse gas emissions. 

This study assesses AI's environmental implications in 
higher education, focusing on PTKIN's digital infrastructure. 
An Exploratory Study: Technological Progress, 
Environmental Sustainability, and AI Adoption at PTKIN. 
High energy consumption needs to be managed with a more 
environmentally friendly approach, such as investing in 
renewable energy or implementing more efficient energy 
management. 

A nuanced, multidimensional framework is necessary for 
optimizing AI's transformative potential within PTKIN. This 
can be achieved through training for educators, sustainable 
infrastructure improvements, and the formulation of policies 
that support the ethical use of AI following Islamic principles. 
This approach is expected to ensure that AI technology 
becomes a tool that enhances, rather than replaces, the values 
of Islamic education at PTKIN. 

 

4 CONCLUSION 

This study highlights AI's dual impact on PTKIN. 
Benefits encompass personalized learning, enhanced 
accessibility and optimized evaluations. However, challenges 
persist regarding human capital, data integrity and 
pedagogical alignment. 

These tensions necessitate nuanced governance, ensuring 
technological innovation aligns with Islamic educational 
principles. Strategic planning must address human resource 
development, data security and ethical considerations. 

To address these concerns, PTKIN must develop 
comprehensive policies and strategies, ensuring AI 
implementation aligns with Islamic principles. Balancing 
technological advancements with value preservation is 
crucial. 
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