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Introduction

The declining of student interest had forced universities to examine the characteristics of each
student. According to higher education statistics on the number of new students, fluctuating values have
been found in recent years. According from data statistitics, number of student has been declined from
2022 to 2023. The data showed 58.290 students joined the university and followed by next year was
51.525. Furthermore, several factors contributing to the decline in student interest in continuing their
studies included the COVID-19 pandemic, the prolonged implementation of the independent student
admissions pathway, the large quota requirement, and economic factors (Universitas Ahmad Dahlan,
2023). Several studies have conducted demographic analyses to analyze prospective students' interest
in higher education. One researcher conducted a study analyzing student enrollment using a big data
approach. The results of this study assisted schools to increase the intensity of digital promotion and
identify the majority of applicants through demographic analysis. Big data analytics capabilities (BDAC)
is a constitutes a key determinant of decision-making quality, encompassing an organization’s
proficiency in leveraging technological infrastructure, human competencies, and data governance
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mechanisms to gain competitive advantage. Through the application of advanced statistical methods to
large-scale datasets, BDA facilitates performance enhancement and supports the generation of economic
value (Dang et al,, 2025). Furthermore, another study used an exploratory data analysis (EDA) approach
to analyze new student admissions data. This study focused on analyzing student data features such as
gender, date of birth, region of origin, study program, and others. The goal was to identify features that
could be used for modeling in subsequent research (Septiani & Igbal, 2024).

Conceptually, exploratory data analysis is the initial stage in data analysis, using software or
automation to display data and identify relationships between different variables or features (Jabir et
al,, 2022). Related research analyzed the decision-making approach to college using a random forest
modeling approach (Jabir et al, 2024). Other researchers used visualization data to understand
prospective new student data, where the results of the research were in dashboard to monitor new
student admissions in the form of visual information. The visualization results helped to improve
administrative and promotional activities (MZ et al., 2022). In this study, the limitation is only applided
for Student in Mslim University of Indonesia (UMI). The college student’s will be analysed the student
enthusiasm. UMI is a university that was founded in 1953. Where it is known that UMI is the largest
university in Eastern Indonesia (UM], n.d.). Based on references to several previous studies, researchers
will apply Big Data and Exploratory Data Analysis (EDA) to determine the characteristics of students
entering PTS, especially UMI. Exploration of this data is expected to optimize admission strategies and
increase the number of new students (MABA). This study aims to analyze student admissions data using
a big data approach and exploratory data analysis (EDA) to provide strategies for increasing student
enthusiasm. The final result of the study is to see features that can be used for modeling in further
research.

Method

The data was processed using R-Studio and Tableau software. The data collected spanned
several years, and therefore, an integration process was performed using R Studio and missing data were
cleaned. The data exploration process can be used to examine the characteristics of each new student
who has enrolled at UMI since 2023 until 2024. The data obtained from university’s department which
contained 16.167 rows and 52 attributes. The data will explored used R Studio and Tableau tools
specifically Tableau Desktop. Data integration and data pre-processing will be appied using R-studio and
Tableau will be utilized for producing visualizations and viewing insight ofthe data. The interactive
visualizations provided make it easy for users to view information from the data and help in identifying
trends, identifying opportunities, and making data-driven decisions.

This research applied some researchsteps, which were:

1. Problem Analysis: Observing the problem. Observing the declining interest in new student
admissions.

2. Data Collection: Data was obtained from UMI's internal data, taking new student admissions
data from 2023-2024.

3. Data Integration: Integrating several collected data sets into one to facilitate analysis. Some
missing values will be dropped from the data.

4. Data Pre-processing: the missing dat will be dropped from the data. Complete case analysis
(CCA) is a method to delete coloumn which contain all missing values in each row (Popoola et
al,, 2025). Complete case analysis (CCA) is a method to delete coloumn which contain all missing
values in each row (Popoola et al., 2025). The CCA is chosen because some attributes had 100%
missng values.

5. Exploratory Data Analysis: Exploring the combined dataset by examining several available
features and presenting them in visualizations.

6. Evaluation: The visualization results will be analyzed to determine student characteristics and
assist in developing strategies to increase student engagement. Result will combine with
previous studies.

According to the impelementation method, it attached with some previous work such as the
study using tittle Student Enrollment Trend Analysis Using Big Data, the result showed that the
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vocational high school program had seen a 15% increase in enrollment annually, while the high school
program has seen a 20% decreased in the last year. The majority of enrollees were from the Medan area
(Septiani & Igbal, 2024). Othe research applied exploratory data analysis (EDA) to analysis student data,
the final viewed 14 features were recommended for further analysis. Other features with missing values,
imbalances, and outliers were not recommended for use (Griha Tofik Isa et al,, 2023). According to that
research, it also will be applied to this research whether understood the important variables to include.
Similar research using specific object, EDA was used to understand pattern of gender dan team-based
which focused on descriptive and comparative analyses. Insights included the relationships between
age, physical characteristics, and activity status, highlighting trends such as greater physical activity
among lighter individuals and team-specic differences in gender composition. The study also developed
knowledge of R programming and critical thinking (Katyal et al., 2025). On the other hand, other
research used another method to understand student data. Machine learning was applied. The
demographic variables were analysed to understand the effect of the variables to the student's
performance in positive and negative both the aspects (Srivastava et al., 2023). In addition, Business
Intelligence also applied by another research. They utilized the method to understand new college
student data and found that women were the majority of gender which contributed more in that year
admission. Other than that, area and age ware other variables which can be considered to next strategy
for promotion (Paramita & Ramadhan, 2024). According to the previous research, this study will apply
exploratory data analysis approach to understand the college student admission data in UMI for better
promotion in the future enrollment.

In this study, the data will be analyzed. the initial step in the data analysis process is to select
the appropriate data visualization tools that will assist in addressing the business questions identified
earlier. The next step involves analyzing the data visualization outcomes and assessing their
effectiveness. The visualization results will be reviewed to provide valuable information and insights
into the business questions established during the project planning phase. The final step is to confirm
that the data visualization aligns with and fulfills the business objectives (Tri et al., n.d.). By analysing
the data, organization might create more an effective and informed business strategy. The approach is
called business analytics. Business analytics (BA) is an approach to make decision based on data. For
improving business performance, organization has to interpret and extract knowledge of the data, BA is
one of a proper approach (Fattah et al,, 2025). Data quality, consistency, and coverage play a critical role
in achieving expected results. Although business intelligence frameworks are capable of processing
diverse data types, success largely depends on the availability of clean and actionable data. It is also
important to recognize that ensuring data quality is a continuous effort that requires ongoing attention
(Bany Mohammed et al., 2024).

However, not all the data consisted filled complete. Some data contained missing values.
Missing value is known as the value which has not existed on the observation. It might be caused by
several factors, such as uncomplete survey, irregular events, bad connection, and scheduled
maintenance or any other circumstances (Li et al., 2024). The issue is faced in a common numerous
scientific disciplines (Xiao et al,, 2025). Missing data has to be handled carefully. Several statistical
methods have been used for the case (Xiao etal., 2025). Handling missing data is a basic requirement for
classifying patterns in data mining, particularly classification. Improper handling of missing data can
result in misclassification. Even without classification, unclean data can also provide incorrect
information in the data exploration process for strategic purposes (Desiani et al., 2021). The data will be
analysed to see the number of missing values in each of variables contained. One of researcher viewed
the number of data and compared total of missing value in values and percentage (Downing, 2025).
According to appearance of the missing value, some problems might be occurred such as decreased
performance, data analysis problems, and biased results caused by the difference between missing and
complete values. To handle it, some statistical techniques are used for example mean, regression, k-
nearest neighbor, ensemble based which consider proper to implement (Emmanuel et al.,, 2021). On the
other hand, one of researcher applied conditional deletion of missing value around 50% of total in one
attribute. It is assumed that features that have more than 50% missing values cannot provide adequate
information or reliable insights for future analysis (Nguyen & Byeon, 2024). Moreover, other research is
found that only 20% of the tolerance of missing values can be accepted. After checking the missing data
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from row to row, then the attribute will be removed if more than acceptable value. Missing data is
imputed using the mean (for numeric features) or mode (for categorical features) if there are a small
number of missing values (Irwanto, 2024). In this research, the missing values will be imputed with
tolerance of missing not more than 20%, other than that the attribute will be dropped.

Exploratory data analysis (EDA) is one of step that helped data analyst to understand the data.
That technic provided data knowledge using some charts, graph or statistic information. Using the
output, it night. EDA is offered a summary of the dataset analysis and preliminary findings. One of
researcher applied for analysed which public high schools are more likely to have underrepresented
students (Paramita & Ramadhan, 2024). EDA also is an approach to data visualization and analysis that
has evolved alongside the development of scientific methods for data visualization, emphasizing
analytical reasoning through interactive visual interfaces (Orji et al., 2022). One of study used EDA to
maximize data’s value and guided also developed research program. There are two types of EDA which
univariate and multivariate. Univariate helped to find pattern of single variable using box plot,
histogram, and kernel density. For multivariate, EDA helped to analyze large dataset to find trends and
clusters (Ameer & Fatahi Valilai, 2025). On the other hand, spatial analysis also used to understand the
number of students in each area. Spatial analysis is a clustering analysis to identify spatial patterns and
dependencies (Zia et al., 2024). It showed the map of the distribution of students' areas of origin.

Results and Discussions
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Figure 1. Missing Values in Attributes

According to the figure 1, some attributes consisted missing values. There are variables decided
to be dropped because consisted high number of missing values. Referring to previous research, only
20% of missing values can be accepted. However, some attributes did not attach any data such as
occupation of student, student father’s occupation, student’s mother education background. All in all,
the variables is dropped from data. On the other hand, some data filled with mean and mode because the
number of missing considered low. Mean imputation replaced the missing value using average of
respective coloumn (Kazadi Mbamba et al.,, 2025). From 52 attributes, 11 attributes dropped from the
data in pre-processing phase. In this data, the data will be replaced by mean or mode if proportion of
missing value is lower than 20%. Some variables which had 100% missing values is dropped such as
student’s job, student’s nationality, email of student, ID job of student’s father and student’s mother
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education. The atrributes which applied mean and mode imputation are student’s father job, income of

student’s father, and others.
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Figure 2. Spatial Analysis
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The data above showed the number of new students aorund 10,405 out of a total of 11,925 from
2023-2024. Accoding to the demographic image above, South Sulawesi was the region with the highest
number of new students approximately 8 thousands. Where the dark blue color indicated that South
Sulawesi is the most dominant province as the origin of new students in two years. According to the BPS
data, Sulawesi Selatan is known the highest number of students in east Indonesia (Badan Pusat Statistik,
2025). It will be opportunity from university as known the university in sulawesi selatan area so it will
be easier to conduct the promotion.
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Figure 3. Number of students from 2023-2024 by Provinces
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According to the previous map graph, South Sulawesi was the province with the highest number
of new students at UMI in 2023 and 2024. More than 80% of the new students detected from that
province. In addition, several other provinces, namely Southeast Sulawesi, Central Sulawesi, and West
Sulawesi,were also contributed. Based on this data, Sulawesi is considered the most dominant region for
new students from 2023 to 2024, although there was a decrease in the number of students in 2024. On
the other hand, there are new students from far away from Sulawesi, namely Aceh, North Sumatra, and
East Java. UMI can expand more to areas with a small number of students, which is an opportunity to
increase the nuber of student from the area. In addition, Kalimantan is known area which had many
students also joined in UMI. The increasing number of student helped the university to attract the
potential student from that area. According to the data statistic, Kalimantan is known as area that had
minimum contributing in a number of university in that area (Badan Pusat Statistik, 2025).

Figure. 4. New Student Data from 2023 and 2024 admissions.

Based on the pie chartin Figure 4, the number of students in 2023 is higher than in 2024. Where
the number of new students in 2023 was 6,037 and 5,888 for 2024. This is evident from the phenomenal
background of the number of new students which experienced a decline in the last year based on data.
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Figure 5. Number of Student by degree level in 2023 & 2024

Regarding the educational levels chosen at UMI, undergraduate programs have the highest
number of applicants, followed by professional programs. The number of new students at the master's
and doctoral levels increased from 2023 to 2024, while the number of undergraduate, professional, and
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diploma programs decreased. UMI needs to reconsider this to focus on improving the different levels.
Further analysis will focus on the undergraduate program.
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Figure 6. Number of Students by Faculty

Based on the bar graph above, industrial technology is the most popular faculty among
undergraduate students in 2023 and 2024. In addition, there are several other top faculties, namely law,
computer science, engineering, and economics and business. However, several faculties experienced a
decline from 2023 to 2024, including the faculties of industrial technology, economics and business,
Islamic religion, literature and communication sciences and education, medicine, pharmacy, agriculture
and mining bioremediation, and dentistry. Only five of the 13 faculties experienced an increase in the
number of students such as law, computer science, engineering, public health, and fisheries and marine
sciences, although there were also faculties that only experienced an insignificant increase. According to
Institut [lmu Kesehatan Bhakti Wlyata, public health is a major that has good job prospect. It is because
awareness of the importance of preventive and promotive health is increasing, driven by global issues
such as pandemics and climate change, as well as government programs (Institut lmu Kesehatan Bhakti

Wlyata, 2025).
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Figure 7. Average of Parent’s Income by Faculty

Based on the bar graph above, the income of male parents of new students is in nearly the same
order for the 2023 and 2024 academic years. Agriculture, bioremediation, and mining are ranked first,
followed by the faculties of medicine, economics and business, dentistry, and others. From this data, high
tuition fees (BPP/SPP) do not guarantee a student has a high parental income. The Faculty of Medicine
has the highest tuition fees compared to other faculties. On the other hand, the faculties with the lowest
average parental income are the Faculties of Islamic Religion and Fisheries & Marine Sciences.

Based on the average mother's income for each faculty, the Faculty of Medicine had the highest
income, at IDR 16 million for new students in 2023 and IDR 12 million for 2024. Each year has a different
average income for each faculty. In 2023, the average mother's income for new students was around IDR
2 million for the Faculty of Law, Engineering, and Pharmacy.
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Figure 8. Student Father’s Occupation by Year Admissions

Based on the type of work, self-employment is the most dominant occupation of male parents
of new students of Class of 2023 and 2024. Where 30% of the number of new students dominate self-
employment as the most common occupation of male parents. Rereferred to previous research,
entrepreneur was one of the high number of occupation type from the students (Irwanto, 2024).

Conclusions

The missing values in each of attribute might be cleaned using another way. The admission team
in university might encourage the registrants to complete and input correct data to the system. The
important attribute which contributed to the analysis have to sign as required field in the form. 41
attributes was left from 52 for further analysis. According to the visualization result, we found that some
college students applied to university from several background of area, demographic and etc. The
marketing division might apply another strategy which had small number of student on particular areas.
For Makassar, it might just maintain the existing strategy and giving some innovation because the
anthusiasm of student in that area is high from each year’s admission. Kalimantan is known as potential
area to promote the university due to the minimum availability of college in that area. Public health is
the major that had increasing student supported by job potential in the future so it ecourage people to
join the faculty. For the parent’s income especially for student’s father, the highest income from all
faculties is from pertanian dan bioremediasi lahan tambang. According to the tuition fee of the faculty, it
is not the highest comparing to others. However, from mother’s salary, most of high income is from
medicine faculty. As we know, that faculty has very high tuition fee and it is appropriate with the mom’s
income. All in all, comparing both of the parent’s income, the variable can not be concluded that program
study can affected or not by the salary of student parent’s earnings. Most of the students in UMI have
similiar parent’s occupation background which is entrepreneur. University might utilize this knowledge
to target some entrepreneurs who have age considered having child in senior high school for next
admission. For the next research, gender attribute might be considered to be evaluated in each of faculty
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or study program chosen in Universitas Muslim Indonesia to understand which gender can be focused
in strategy.
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