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Abstract— The K-12 Basic Education Program in the
Philippine is now on its full swing status. However, as it moves to
the peak of its full implementation, the number of drop-outs,
retention, and migration students is increasing. With this in mind,
the researcher came across with designing data warehouse and
data mining architecture in the analysis of drop-out, retention,
and migration patterns of students. Academic performance is the
main factor in the students’ drop-out, retention, and migration.
The proposed architecture would be sufficient for the analysis of
the K-12 students’ academic status. It served as a foundation in
the conduct of a thorough study on students’ drop-out, retention,
and migration patterns.
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1. INTRODUCTION

In the past decades, there have been significant reforms in
education systems worldwide, one of which is the adoption of
the K-12 Basic Education Program in the Philippines.

For years, the Philippines have been lagging behind other
developing countries in the ASEAN region. It still adopts the
K-10 system, until 2011, when the government has
implemented the K-12 educational system in the Philippines
to get along with the educational system of other countries all
ever the world.

However, K-12 brought confusion in the society not only
to the parents and students but also to the academe. Though
K-12 is in full swing in the Philippines for eight years,
confusion still exists in the mind of the parents and students
and sometimes the reason for drop-outs, migration, and
retention of students. According to [1], there is a tremendous
increase in the number of elementary and high school
drop-outs. Since 2012, it reached 4.8 million or an 11 percent
increase.

One of the dilemmas of decision-makers in the educational
sector is the increasing number of drop out of students. There
is always a practical reason why students were dropping out
of school. The increasing rate of student drop-outs every year
is a serious issue that the Department of Education and other
education sectors all over the world should solve. It might
result in a high rate of unemployment, which can give a
significant impact on the country's progress [2].

According to [3], dropping out is the result of students'
years of academic difficulties, mistakes, and wrong choices.
Some students' drop-out because of family responsibility,
they need to help their parents to take good care of their
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siblings and others to help sustain the financial problem faced
by the family. Moreover, it is also because the students got
bored and cannot relay the academic connection in real life. It
is also because students cannot mingle to his classmates and
teachers, an inferiority type of feeling. In general, it is
because of emotional and academic reasons why students’
dropped. The reasons were given by students vary, but the
results and consequences of their decision to drop-out is
similar, and that is repeating the grade level on the next time
they enroll.

Another focus of school administrators is the increasing
number of repeater senior high school students. They are
students who need to enroll in the same year level again [2].
In this research, retention was used by the researcher to
define the repeaters or the year retainers. In 2013, repeaters in
secondary education in the Philippines were 2.3% [4]. The
increasing number of student repeaters is really disturbing,
and it requires further attention and analysis.

In today's education sector status, secondary education
schools also aimed to improve the quality of the Senior High
School education. At the same time, the students' academic
performance success because the ability to meet students'
needs represents the quality of their teaching process. The
quality of services they provide should meet the needs of the
students in the educational process.

Many researchers have come up with research
investigating the factors related to the students' dropout,
retention, and migration. All secondary schools and higher
education institutions in the Philippines were looking into
how this could be prevented to happen on its early stage.

Meanwhile, a data warehouse is a combination of data
from different sources. It served as the business source of
truth used in decision making. It provides analytical reports
which help decision-makers in the decision process [7]. It
acts as a decision support system that provides the
information required by the decision-makers [8].

In the education domain, there are studies on data
warehouse development, one of which is the study of [9]
wherein he summarized the process on how to design and
model an academic data warehouse as well as how the
existing institution facilities and databases could support
decisional activities. Likewise, [10] have specified the
opportunities associated with the development of a data
warehouse for academic institutions.
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On the other hand, data mining educational information is
critical as it explores unique types of data from educational
data, files, and reports [11]. Also, it aims to obtain a better
understanding of students' learning processes and to come up
with better methods and process to improve the quality of
educational system offered by institutions [12].

There are data mining algorithms available that
decision-makers can use to achieve their desired results.
These algorithms can perform data exploration and
extraction. The well-known algorithm is the clustering
algorithms wherein it can group data into different consistent
n- groups and recognizes patterns. The results can help
decision-makers in the creation of a better decision model
[13].

Likewise, Educational Data Mining (EDM) focuses on
essential mining patterns and knowledge discovery from the
educational sectors' information systems and applications. It
aimed to discern valuable knowledge to help the educational
institutes manage and improve their students' academic
performances, deliverables, and status [14].

The study aimed to develop a data warehouse and data
mining architectural framework useful in the analysis of
students’ drop-out, retention, and migration patterns. This
study would help the administrators to improve their strategic
plans that could reduce or eliminate students' drop-out and
migration and also, to find ways on how to avoid retention of
their students on the same grade level.

Il. METHODOLOGY

The researcher applied multiple methods of data gathering
such as stakeholders interview on their expectations;
document, forms, and reports analysis; and analysis of the
institutions' operational process. In the personal interview,
the researcher was able to identify the students' demographic
profile. Operational process input and output investigation
were conducted to determine that data being process by the
different schools and the expected output required. In the
conduct of the document analysis, the researcher reviews
existing data warehouse and data mining architecture for
educational institutions proposed by other researchers which
serves as the foundation in the development process of a
K-12 students' academic status data warehouse and data
mining architecture. While in the stakeholders' interview, the
expectations for designing data warehouse and data mining
solution was determined as well as the expected features and
functionality of the data warehouse and data mining.

11l. RESULTS & DISCUSSION

Through an interview with the different school principals,
the researcher found out that reports on student's drop-out,
retention, and migration were made and consolidated by the
school Registrar. Based on their existing business process,
retrieving reports happen in the school registrar and school
principal's desktop. Report information includes student
number, student name, address, contact number, parent's
name, family income, status (whether drop-out, grade
retention, change track, and transferred out), and remarks.

The data warehouse is a central repository capable of
extracting data from different data sources. Through ETL
(Extract, Transform, and Load) process that the data
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warehouse can perform, the end-users were guaranteed a
correct format, cleansed, and quality guaranteed data output.
The data output was released only when it is suitable for
stakeholder's consumption [15] [16]. It deals with a detailed
level of data and digests data. Wherein data can be current
and historical data used in the creation of reports needed in
the decision-making process [17]. The researcher based the
proposed data warehouse architecture from the data
warehouse architecture of [17] [18]. The researcher perceived
that the architecture applied to the K-12 'students’
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Figure 1. K-12 Students’ Academic Status data
warehouse architecture

academic status could help in the transformation of an
operational database into an informational warehouse. It is
beneficial for decision-makers to conduct data analysis,
prediction, and forecasting using the proposed data
warehouse architectural framework shown in Figure 1.

The architecture presents the different phases in
transforming educational institutions' operational databases
into a data warehouse. It includes the internal/external data
source section, the staging area section, the data warehouse
section, the data access section, and the end-users. The
process of data capture and extraction, data scrubbing and
cleansing, data transformation, and data loading and indexing
happen in the staging area section.

Based on the architecture, the summary of students'
profiles, students' academic status reports, and output of
surveys and questionnaires serve as the data source. The
student demographics and information were extracted and
stored temporarily into the buffer. Then it is pre-processed
and moves forward to the staging area. In the staging area, it
is where the data cleansing; data scrubbing and
reconciliation; fixing data entry errors; and normalization of
data happens. After the data normalization process, the
converted data were loaded and indexed into the data
warehouse. Figure 2 depicts the staging area process in the
data warehouse.
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Figure 2. Staging area process in the data warehouse

Only student status-related items retained in the data
warehouse in the process of dropping tables. Merging of
tables also happens, which results in the creation of new
tables. Also, new columns could be added or removed in the
transformation process. Cleaned and transformed data are
transferred to the newly built data warehouse.

Data Mining is a process that is useful for searching hidden
facts from data coming from the different students’
information systems. It describes the data from a different
source, and it converts into meaningful information.
Pre-processing is the most required method to describe the
data sets, which removes unnecessary information from the
collected data and retains the relevant information. It
converts all the attributes to its category [19]. Figure 3 shows
the Data mining architecture [20].
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Figure3. Data mining architecture
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Data mining should be appropriately implemented to
determine student academic status patterns and trends, which
is essential to school administrators as they perform their
decision making.

The data source is the actual source of data that comes
from the school database, data warehouse, or other data
repositories. It undergoes the process of data cleaning,
integration, and selection; and then stored in a data
warehouse server.

Aside from the server contains the actual data to be
processed, it performs data retrieval based on the data mining
algorithm used by the end-users. Along with it, is the data
mining engine which is the essential element of the data
mining architectures as it is used to perform data mining tasks
such as association, classification, characterization,
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clustering, and prediction.

Furthermore, the pattern evaluation module is mainly
focusing on the measurement of the integrity of the pattern. A
starting value could be used to measure its integrity. The data
mining engine searches for exciting patterns, and it interacts
with the pattern evaluation module.

Besides, the graphic user interface (GUI) module is used to
interconnect between the stakeholders and the data mining
system. This module helps the stakeholders use the system
quickly and efficiently. In times when they specify a query,
this module works together with the data mining system, and
then the result is displayed comprehensively.

Lastly, the knowledge base module serves as a guide in
searching for the result patterns. It contains user beliefs and
user data, which is necessary for the data mining process. The
data mining engine gets inputs from this module to come up
with a more accurate and reliable output. Regularly, the
pattern evaluation module interrelates with the module for
data input and update.

IVV. CONCLUSIONS

The data warehouse architecture would help school
decision-makers in performing student academic status and
record analysis. It also helps them determine the critical
patterns and trends of students who might drop-out, change
track, grade repeater, or transferred out.

The educational data mining is also an essential method
that can be used to extract remarkable, interpretable,
valuable, and unique information about student academic
status. It could lead to a better appreciation of tools that can
be used to determine students’ drop-out, retention, and
migration patterns.
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