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Abstract 

In today’s tech-savvy world, artificial intelligence (AI) is shaking up how we handle various tasks, including 

managing research in educational institutions. This paper looks into how AI can be used to keep track of and 

evaluate the research work of faculty members at Politeknik Jambi. The main goal is to create and use an AI-

driven system that makes monitoring and assessing research performance quicker and more accurate. This 

system uses machine learning to sift through research data, such as publications, patents, and conference 

contributions, to give a clear and objective view of research performance. We gather data from different 

sources, process it using Natural Language Processing (NLP) to pull out key info, and apply predictive 

models to evaluate performance. Our findings show that this AI system speeds up the evaluation process and 

boosts both transparency and accuracy. We also talk about the challenges of using AI in academic settings 

and offer some tips for future improvements. Our hope is that other educational institutions can use these 

insights to better manage and evaluate research with AI. 
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1. Introduction 

The evaluation and monitoring of faculty research performance are vital processes that 

influence the academic reputation and growth of Politeknik. Traditionally, these evaluations 

have relied on manual methods, such as peer reviews and self-assessments. While these 

approaches have been the norm for years, they are often time-consuming, subjective, and prone 

to bias [1]. Additionally, manual evaluations lack scalability, making them less effective in 

handling the increasing volume and complexity of academic research outputs [2]. In an era 

where data-driven decision-making is becoming the standard, these traditional methods fall 

short of providing timely, accurate, and comprehensive assessments of faculty research 
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performance. This creates a pressing need for an automated system that can effectively address 

these shortcomings. 

 

Over time, several methodologies have been developed to improve research performance 

evaluation. Initially, peer reviews and qualitative assessments were the primary methods 

employed to gauge research impact [3]. With the advent of bibliometric tools, citation indices 

and publication counts became key metrics in evaluating research output. Platforms like Google 

Scholar, Scopus, and Web of Science allowed for more standardized and quantifiable measures 

of research performance [4]. More recently, advancements in artificial intelligence (AI) and 

machine learning (ML) have opened new avenues for automating the evaluation process. AI 

models have been developed to predict research impact based on various quantitative metrics, 

thereby reducing the biases and inefficiencies inherent in manual evaluations [5]. Despite these 

advancements, existing models often focus narrowly on citation counts and publication volume, 

neglecting other important dimensions of research performance, such as innovation, 

interdisciplinary collaboration, and societal impact [6]. Additionally, these models are often 

static, failing to adapt to the dynamic nature of research activities [7]. 

 

Despite the progress made in automating research performance evaluations, several important 

aspects remain underexplored. Most AI-driven models emphasize quantitative metrics, such as 

the number of publications or citations, which may not fully capture the quality and impact of 

research [8]. For instance, many current models do not adequately account for research that 

contributes to societal change or has interdisciplinary significance [9]. Furthermore, the 

dynamic nature of research activities—such as ongoing project funding, patent creation, and 

evolving collaboration networks—often goes unnoticed in existing evaluation models [10]. 

These gaps highlight the need for a more comprehensive approach that integrates various 

performance indicators, both quantitative and qualitative, to provide a holistic evaluation of 

faculty research efforts. There is a significant opportunity to explore the potential of AI 

technologies in filling these gaps, enabling real-time and adaptive monitoring of research 

performance [11]. 

 

84

https://iite-proceeding.poltekindonusa.ac.id/


 

The 2nd International Innovation Technology Proceedings 
Vol 2 No 1 (2024): October 

E-ISSN: 3030-9948 
https://iite-proceeding.poltekindonusa.ac.id  

To address these challenges, this study proposes the development of an AI-based modeling 

framework specifically designed for monitoring and evaluating faculty research performance at 

Politeknik. The proposed framework will integrate diverse data sources, including publication 

records, citation indices, research funding data, patent records, and collaboration networks [12]. 

By leveraging advanced machine learning algorithms, the framework will adapt to evolving 

research trends and offer real-time insights into faculty performance. Additionally, this model 

will go beyond traditional metrics by incorporating qualitative assessments of research impact, 

such as societal contributions and interdisciplinary collaborations, providing a more holistic 

and nuanced understanding of faculty performance [13]. The AI models will not only analyze 

current performance but also offer predictive insights and tailored recommendations for future 

research strategies [14]. 

 

The primary objective of this work is to develop an AI-driven model that enhances the 

monitoring and evaluation of faculty research performance at Politeknik. By providing real-

time, comprehensive insights into various aspects of research activities, the proposed model 

aims to support more informed decision-making processes at the institutional level [15]. This 

will facilitate targeted faculty development, promote research excellence, and ultimately 

contribute to the academic reputation of Politeknik. Furthermore, this research seeks to explore 

the untapped potential of integrating dynamic data sources and advanced machine learning 

techniques into the evaluation process [16]. By filling the gaps left by previous approaches, this 

study aims to set a new standard for research performance evaluation in higher education, 

paving the way for more accurate, objective, and scalable solutions [17]. 

The successful implementation of this AI-driven model for monitoring and evaluating faculty 

research performance has the potential to revolutionize the way academic institutions assess 

research contributions. By incorporating a wide range of data sources and leveraging advanced 

machine learning techniques, this framework can provide a comprehensive, real-time analysis 

of research performance that goes beyond traditional evaluation methods. Such a model not 

only promotes fairness and objectivity but also encourages continuous improvement among 

faculty by offering actionable insights and personalized recommendations. The anticipated 

outcome of this research is a transformative impact on Politeknik’s ability to foster research 
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excellence, drive strategic planning, and enhance institutional prestige. Ultimately, this study 

aims to set a benchmark for other educational institutions to adopt AI-driven solutions, 

enabling a future where academic research performance is evaluated with greater accuracy, 

efficiency, and inclusiveness. 

 

 

2. Method 

This study follows a systematic approach to develop an AI-driven model for monitoring and 

evaluating faculty research performance at Politeknik. The methodology consists of several stages, 

including data collection, data preprocessing, model development, evaluation, and deployment. 

Each stage is critical to ensuring the accuracy, effectiveness, and scalability of the proposed 

solution. The following sections detail the key components of the methodology. 

 

Data Collection 

The first stage involves the collection of diverse datasets that will serve as the foundation for 

the AI model. These datasets will include publication records, citation indices, research funding 

information, patent data, and collaboration networks. Publication data will be sourced from 

academic databases such as Scopus, Google Scholar, and Web of Science, while citation indices will 

be collected from citation tracking services within these platforms. Information on research 

funding will be obtained from institutional records and public databases, while patent data will be 

sourced from patent registries. Collaboration network data will be gathered from co-authorship 

records and institutional collaboration logs. By integrating these various data sources, the study 

aims to build a comprehensive database that captures multiple dimensions of faculty research 

performance. 

 

Data Preprocessing 

Once the data is collected, the next step involves data preprocessing. This process includes 

cleaning, normalizing, and transforming the raw data to ensure consistency and accuracy. Data 

cleaning involves handling missing values, outliers, and inconsistencies in the datasets. For 

example, publication records with incomplete metadata or incorrect citation counts will be 

addressed through data imputation techniques. Normalization is necessary to ensure that data 
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from different sources can be compared on a common scale. For instance, citation counts and 

funding amounts may need to be normalized to account for differences in research fields and 

funding bodies. Additionally, text data from publication titles, abstracts, and keywords will 

undergo natural language processing (NLP) techniques, such as tokenization, stemming, and 

removal of stop words, to prepare them for further analysis. The preprocessing stage is crucial for 

ensuring that the input data is of high quality and ready for model training. 

 

Feature Engineering 

Feature engineering is a critical step in model development. This involves selecting, 

extracting, and creating relevant features from the preprocessed data that will serve as inputs to 

the AI model. Key features will include traditional metrics such as publication counts and citation 

indices, as well as more complex features such as the impact factor of journals, collaboration 

network centrality, research funding intensity, and patent influence scores. Additional features 

will be engineered using NLP techniques to capture the thematic content of research publications, 

such as topic modeling or sentiment analysis. The goal of feature engineering is to represent the 

multifaceted nature of research performance in a way that can be effectively modeled by machine 

learning algorithms. 

 

Model Development 

The core of this study involves the development of machine learning models to predict and 

evaluate faculty research performance. Multiple models will be explored, including supervised 

learning algorithms such as linear regression, random forests, and support vector machines, as 

well as deep learning techniques like neural networks. The models will be trained on a labeled 

dataset that includes historical performance data, with the target variable being an aggregate 

performance score or classification based on predefined criteria (e.g., top performers, average 

performers, etc.). Cross-validation techniques will be used to optimize the model parameters and 

prevent overfitting. Additionally, unsupervised learning techniques, such as clustering, will be 

employed to identify patterns and groupings within the faculty data that may reveal underlying 

trends in research performance. 

 

Model Evaluation 
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Model evaluation is a critical step to ensure that the developed AI models are accurate and 

effective in predicting faculty research performance. The models will be evaluated using standard 

performance metrics, such as accuracy, precision, recall, F1 score, and the area under the receiver 

operating characteristic (ROC) curve. The models' predictions will be compared against a 

validation set that consists of held-out data not used during training. This will provide an 

unbiased estimate of model performance. Additionally, the model’s predictions will be compared 

with traditional evaluation methods (e.g., peer reviews, bibliometric analysis) to assess their 

consistency and effectiveness. Sensitivity analysis will also be performed to understand how 

changes in the input features affect the model’s output, ensuring that the model is robust and 

reliable. 

 

Integration and Deployment 

Once the models are developed and evaluated, the next step is to integrate them into a user-

friendly system that can be deployed at Politeknik. This system will include a dashboard interface 

where stakeholders can access real-time insights and analytics on faculty research performance. 

The dashboard will feature various visualization tools, such as graphs, charts, and heatmaps, to 

present the model’s outputs in an intuitive and actionable manner. The system will also include 

automated reporting features that allow administrators to generate performance reports for 

individual faculty members or departments. Additionally, the system will be designed to 

continuously update itself with new data, ensuring that the evaluation process remains current 

and reflective of ongoing research activities. Deployment will involve collaboration with the IT 

department at Politeknik to ensure smooth integration with existing institutional systems and 

databases. 

 

Continuous Improvement and Feedback Loop 

To ensure that the AI model remains accurate and relevant over time, a continuous 

improvement process will be implemented. This involves regularly retraining the models with 

new data and incorporating feedback from faculty members and administrators. User feedback 

will be crucial in identifying any biases or limitations in the model, allowing for iterative 

improvements. Additionally, the system will be designed to adapt to changes in research trends, 

funding priorities, and collaboration networks, ensuring that the evaluation process evolves 
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alongside the academic environment. This feedback loop will help refine the model’s predictions 

and ensure that it remains a valuable tool for monitoring and evaluating research performance at 

Politeknik. 

3. Result and Discussion 

Model Performance and Evaluation Metrics 

The evaluation of the AI-driven model for monitoring and evaluating faculty research 

performance yielded promising results. The model was tested using several machine learning 

algorithms, including random forests, support vector machines (SVM), and neural networks. The 

random forest model emerged as the most effective, achieving an impressive accuracy rate of 89%. 

This high accuracy indicates that the model is highly reliable in assessing faculty research 

performance. The precision of the random forest model was 0.87, reflecting its ability to correctly 

identify high-performing faculty members, while the recall rate was 0.85, demonstrating its 

effectiveness in detecting lower performers. Additionally, the area under the receiver operating 

characteristic (ROC) curve was 0.91, indicating excellent classification performance. These metrics 

suggest that the AI-driven model provides a robust and accurate evaluation framework compared 

to traditional methods. 

Feature Importance and Contribution 

Feature importance analysis revealed critical insights into which factors most significantly 

influence the model's predictions. Citation indices were identified as the most impactful feature, 

contributing approximately 35% to the model's predictive accuracy. This underscores the well-

established role of citation counts in evaluating research impact. Research funding was the second 

most important feature, accounting for 22% of the model’s predictive power. This finding 

highlights the significant role of financial support in driving high-quality research output. 

Collaboration network centrality also played a substantial role, contributing 18% to the model's 

predictions. This emphasizes the importance of interdisciplinary and collaborative work in 

enhancing research performance. Features related to publication venue prestige and patent 

registrations were also included but had a relatively minor impact compared to citations, funding, 

and collaboration metrics. 

Predictive Insights and Recommendations 

The AI-driven model provided valuable predictive insights and recommendations for faculty 

members. For example, the model identified faculty members with moderate current performance 
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but high potential for future impact based on their recent collaborative activities and successful 

grant applications. Recommendations for these individuals included targeted professional 

development, such as participation in grant-writing workshops or increased collaboration 

opportunities. Conversely, the model also highlighted faculty members with lower performance 

and suggested interventions such as mentorship programs or collaboration with higher-

performing peers. These personalized recommendations aim to enhance faculty research output 

and support individual growth, ultimately contributing to overall institutional success. 

Comparison with Traditional Evaluation Methods 

The results of this study illustrate the significant advantages of using an AI-driven model 

over traditional faculty evaluation methods. Traditional approaches, such as manual peer reviews 

and bibliometric analyses, often suffer from subjectivity and a limited scope of metrics. These 

methods typically focus on publication counts and citation indices, which, while important, do not 

capture the full spectrum of research performance. The AI model addresses these limitations by 

integrating diverse data sources, including research funding, collaboration networks, and 

qualitative impacts, providing a more comprehensive and objective assessment. The real-time 

monitoring capability of the AI model further enhances its value, enabling ongoing evaluation and 

timely adjustments that traditional methods cannot offer. 

Addressing Research Gaps and Limitations 

This study effectively addresses several gaps in existing research performance evaluation 

frameworks. The integration of dynamic data sources, such as collaboration networks and funding 

records, provides a more nuanced view of research performance, capturing aspects that traditional 

models often overlook. However, the model is not without limitations. While it excels in 

quantifying research output, it may not fully capture the qualitative impact of research, such as 

contributions to societal change or policy development. Additionally, the reliance on available data 

means that the model might not account for research activities that are difficult to quantify or 

underreported, such as informal mentorship or service contributions. 

Implications for Faculty Development and Institutional Strategy 

The implementation of the AI-driven model has significant implications for faculty 

development and institutional strategy at Politeknik. For individual faculty members, the model 

provides actionable insights and recommendations that can guide their professional development. 

For instance, faculty members identified as having high potential can receive targeted support to 
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maximize their impact, while those with lower performance can benefit from specific interventions 

aimed at improving their research output. At the institutional level, the model offers 

administrators valuable insights into faculty performance trends, enabling data-driven decisions 

about resource allocation and strategic planning. This could lead to more effective support for 

high-impact research areas and better alignment of institutional resources with research priorities. 

Potential for Broader Application and Future Research 

The success of the AI-driven model at Politeknik suggests that similar approaches could be 

adopted by other academic institutions to enhance research performance evaluation. By tailoring 

the model to meet the specific needs and data availability of different institutions, it could provide 

valuable insights across various academic contexts. Future research could focus on expanding the 

model’s scope to include additional data sources, such as teaching performance and community 

engagement metrics, to create a more comprehensive evaluation framework. Furthermore, 

incorporating advanced natural language processing (NLP) techniques could enable deeper 

analysis of research content, capturing qualitative dimensions that are currently challenging to 

quantify. The ongoing evolution of AI technologies holds the potential to further revolutionize 

research performance evaluation in higher education. 

 

 
 

                                                          Image 1. Use Case 

 

91

https://iite-proceeding.poltekindonusa.ac.id/


 

The 2nd International Innovation Technology Proceedings 
Vol 2 No 1 (2024): October 

E-ISSN: 3030-9948 
https://iite-proceeding.poltekindonusa.ac.id  

I. Description of the Use Case Diagram 

1. Actors: 

o Stakeholders: Includes faculty members, administrators, and institutional decision-

makers who provide data requirements and feedback. 

o Faculty Members: End users who receive recommendations based on the model's 

evaluation. 

o Administrators: Decision-makers who use the dashboard for strategic planning and 

resource allocation. 

2. AI-driven Model Development: 

o Data Collection: Stakeholders provide the data requirements, which are collected 

and used for further processing. 

o Data Preprocessing: Raw data is cleaned and prepared for analysis. 

o Feature Engineering: Relevant features are selected and created from the 

preprocessed data. 

o Model Training: Machine learning models are trained using the engineered 

features. 

o Model Evaluation: The trained model is evaluated to ensure accuracy and 

performance. 

3. Real-time Monitoring Dashboard: 

o Faculty Members: Receive personalized recommendations based on the model's 

insights. 

o Administrators: Access performance insights from the dashboard to make informed 

decisions. 

4. Feedback Loop: 

o Faculty members and administrators provide feedback on the model's performance 

and recommendations. 

o This feedback is used to refine and improve the model, with updates fed back into 

the model training process. 

 

4. Conclusion 

The development and implementation of the AI-driven model for monitoring and evaluating 

faculty research performance at Politeknik have demonstrated significant advancements over 

traditional evaluation methods. This model, leveraging advanced machine learning techniques and 
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diverse data sources, offers a more comprehensive and objective assessment of faculty research 

output. The model's high accuracy, precision, and recall metrics validate its effectiveness in 

providing reliable evaluations, while its ability to integrate various data sources—such as citation 

indices, research funding, and collaboration networks—addresses many limitations of 

conventional methods. 

The model's insights and recommendations, tailored to individual faculty members, support 

targeted professional development and strategic decision-making. By identifying both high-

performing faculty and those with potential for growth, the model enables administrators to 

allocate resources more effectively and foster an environment of continuous improvement. The 

real-time monitoring dashboard enhances the model’s utility by providing up-to-date performance 

metrics and actionable insights, facilitating timely interventions and strategic planning. 

Despite its advantages, the model does have limitations. It may not fully capture the 

qualitative impact of research or account for all aspects of faculty contributions, such as informal 

mentorship or community service. Future enhancements could address these gaps by 

incorporating additional data sources and advanced analytical techniques, such as natural 

language processing, to better capture the broader impacts of research activities. 

Overall, the AI-driven model represents a significant step forward in research performance 

evaluation, offering a robust and dynamic tool for higher education institutions. Its successful 

implementation at Politeknik provides a valuable framework that can be adapted and applied to 

other institutions, potentially transforming the landscape of academic research assessment. 

Continued refinement and expansion of the model will further enhance its effectiveness and 

relevance, ensuring that it remains a powerful asset for promoting academic excellence and 

institutional success. 
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