
 

 

Vol. 3 No. 2, July 2025 (65-78) 
ISSN: 2987-6990 

DOI: https://doi.org/10.60005/coreid.v3i2.136 

 

 

65 

Academic Data Quality Measurement in SALAM Application 

Using Six Sigma Method 
 

 

Imam Firdaus1, Cecep Nurul Alam2, Yana Aditia Gerhana3, Mohamad Irfan4, Ibrahim Iskandar5 
1,2,3,4 Informatics Department, UIN Sunan Gunung Djati Bandung, Indonesia 

5IAIN Kendari, Indonesia 
 

 

Article Info  ABSTRACT 

Article history: 

Received April 07, 2025 

Revised May 07, 2025 

Accepted July 17, 2025 

 

 Data quality plays a critical role in ensuring the reliability and usefulness of 

information for decision making in higher education institutions. However, 

academic data within the SALAM application at UIN Sunan Gunung Djati 

Bandung has not previously undergone a systematic quality assessment, 

leading to uncertainty in several managerial and academic decisions. This 

study aims to evaluate the quality of academic data in the SALAM application 

using the Six Sigma method with the DMAIC (Define–Measure–Analyze–

Improve–Control) framework. Five data quality dimensions completeness, 

consistency, conformity, uniqueness, and timeliness are employed to measure 

and analyze data quality performance. The measurement process begins with 

data definition and extraction, followed by quantitative analysis using sigma 

metrics. The results indicate that the overall quality of academic data is at a 

moderate level, with an average sigma score of approximately 3, primarily 

influenced by incomplete and inconsistent data. In contrast, the timeliness 

dimension demonstrates excellent performance, achieving a sigma metric of 

6 due to the long-term availability of data over more than ten years. This study 

contributes by providing an empirical, data-driven evaluation of academic 

data quality and offers practical insights for implementing continuous 

monitoring and improvement strategies to enhance data reliability and support 

more effective decision making in higher education institutions. 
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1. INTRODUCTION 

Etymologically, data is defined as the plural form of datum which in Latin means a statement or value of a 
reality. The statement or value comes from the process of measuring or observing a variable, and is represented 
in the singular or plural form of numbers, characters, images, or sounds. Data can be in the form of files and 
strings which are generally divided into two types, namely confidential and non-confidential data [1]. 

A collection of data or facts that have been processed and managed properly so that they become something 
that is easy to understand and useful for the recipient will become information. However, not all data can be 
processed into information that is useful for the recipient. This is because if the data has poor quality, the 
information produced will also be bad for the recipient [2]. 

Thus, it is important to ensure that the data used is of good quality in order to produce useful and reliable 
information. Poor data quality can lead to errors, inaccuracies, and misinterpretations in decision making and 
analysis. Therefore, maintaining data quality is an important factor in ensuring that the information produced is 
useful and reliable for the recipient [3]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Figure 1. Data quality pyramid 

Data quality measurement can be seen through the data quality dimensions as depicted in Figure 1.1. Data 
quality assessment has been discussed intensively in practice and research. Data quality measurement is 
important to support quality management and economically oriented decision making under uncertainty, it is 
important to assess the level of data quality using predetermined metrics [4] 

The Academic Service Administration System (SALAM) is a crucial application owned by UIN Sunan 
Gunung Djati Bandung. This application is the main application used by the academic community of UIN Sunan 
Gunung Djati Bandung in the lecture process. The presence of the SALAM application is a hope to improve the 
quality of graduates and the Marwah of the campus according to what was conveyed by the Chancellor of UIN 
Sunan Gunung Djati Bandung for the 2019-2023 period, Prof. Mahmud at the launch of the New SALAM 
application at the 2021 academic coordination meeting [5]. 

Data processing and academic services in higher education institutions that are carried out optimally and 
integrated are very much needed to realize excellent service and build a positive image in the campus 
environment. However, this concept ultimately raises doubts because the quality of the data contained in the 
SALAM application is not yet known. If the quality of the data is poor, it can cause negative impacts such as 
reputational risks, violations of data protection regulations, negative media coverage, missed opportunities, and 
failure to provide the best service to users. 

 

Figure 2. Statistics of religious data on the TERAS application sourced from the SALAM application 
A statistic of student religious data on the TERAS application of UIN Sunan Gunung Djati Bandung which 

is sourced from the SALAM application. The TERAS application is an Executive Dashboard used by the 
leadership of UIN Sunan Gunung Djati Bandung. The statistical data shows that more than 50% of students do 
not complete religious information on the SALAM application. 

Academic data owned by UIN Sunan Gunung Djati Bandung is included in the big data category because of 
its large amount. In the context of big data, poor data quality is a crucial problem because there are many 
characteristics of big data that have a direct impact on data quality [7]. The quality of the data owned has an 
important role in ensuring that the decision will have a positive impact, conversely if the quality of the data 
owned is poor, it can lead to decisions that have a negative impact on the performance of the managed system 
and the management of available resources [6]. 

Didem Gürdüra, Jad El-khourya, Mattias Nybergb in 2018 in their journal explained about the Methodology 
for linked enterprise data quality assessment through information visualizations. The results of the study indicate 
that visualized data quality measurements can show overall information to identify patterns to better understand 
the situation to realize the relationship between resources in big data processing [7]. 

One of the big data management can apply the TQM concept. Total Quality Management (TQM) is a 
management approach that focuses on continuous efforts to improve the quality of products, services, and 
organizational processes as a whole [8]. The TQM concept emphasizes the importance of involving all members 
of the organization, from management to employees, in an effort to achieve superior quality and higher customer 
satisfaction. The main principles of TQM include customer orientation, strong leadership, employee 
participation, a fact-based approach to decision making, and continuous improvement [9]. 
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One of the methodologies used in the implementation of TQM is Six Sigma [10]. In 2019 Siim Koppel, 
Shing Chang in his journal MDAIC - a Six sigma implementation strategy in big data environments explained 
that Six sigma was proposed as a manufacturing discipline because data can be well controlled so that problem 
solving can be identified according to the data [11]. The six sigma method is not only used by the manufacturing 
sector, but is also used to measure data quality in the service sector [12], so the Six sigma method can be used 
to measure the quality of academic data in the SALAM application. Six sigma is a statistical-based quality 
improvement method that requires high discipline and is carried out comprehensively to identify and address 
the main sources of problems with the DMAIC (Define-Measure-Analyze-Improve-Control) approach [13]. 

The Six sigma method is a structured approach to improving processes, with a focus on efforts to reduce 
process variation and reduce data errors using statistical tools and intensive problem solving. The Six sigma 
method is known as an effective method in improving data quality, with a target defect of no more than 3.4 per 
1 million opportunities [14] 

Measuring the quality of academic data in the SALAM application provides a number of benefits for UIN 
Sunan Gunung Djati Bandung, including: 

1. Improving the quality of decision making. By having accurate and complete academic data, UIN Sunan 
Gunung Djati Bandung can make better decisions regarding future academic planning. 

2. Improve the efficiency and effectiveness of the academic system. Accurate and up-to-date academic 
data can help UIN Sunan Gunung Djati Bandung in monitoring student progress, evaluating curriculum 
and study programs, and planning resource and budget allocation more efficiently. 

3. Increase public trust. By having accurate and reliable academic data, UIN Sunan Gunung Djati 
Bandung can increase public trust, to help promote its good reputation. 

Based on various studies that have been presented, a study was conducted on "Measurement of Academic 

Data Quality in the SALAM Application Using the Six Sigma Method". 

 

 

2. METHOD  

2.1 DMAIC model for Six sigma method 

DMAIC (Define, Measure, Analyze, Improve, Control) is a model used in the Six Sigma method to solve 
problems and improve the quality of the process from data. The DMAIC model consists of five steps that are 
executed sequentially to achieve significant improvements in a process. 

 

Figure 3. DMAIC model process for Six sigma method 
The data quality measurement process begins with defining the problem or opportunity for improvement 

clearly and specifically. The purpose of this step is to understand the final goal to be achieved from the data 
quality measurement process carried out. This step will also explain what attributes will be measured for data 
quality and the dimensions of the data quality measurement. 

The next step is to collect and measure data quality. In this step, data is drawn to then measure data quality 
by calculating DPMO (Defects-Per-Million-Opportunities) from each attribute in each dimension to obtain its 
sigma metrics score. This data will provide an understanding of the extent to which the current process is running 
and provide insight into the root causes of the problems faced. 

After the measurement is carried out, the next step is to analyze the results of the measurements that have 
been carried out to identify the root causes of the data quality problems. The measurement data from each 
dimension will be displayed and the average of each attribute will be calculated. 



CoreID Journal | Vol. 3, No. 2, July 2025: 65-78 
 

Academic Data Quality Measurement in SALAM ... (Imam Firdaus, et al) - 68 

After the root cause of the problem is identified, the next step is to find solutions and implement the changes 
needed to improve data quality. The measurement results will be visualized in graphical form to make it easier 
to find solutions based on the attributes that are the main causes of the data quality score. 

The final step in the DMAIC model is to check and sustain the improvements that have been made. To 
achieve this, a control system is implemented to continuously monitor the performance of the process after the 
improvements have been made. Relevant quality metrics are continuously monitored, and if there is any non-
conformance with the established targets, corrective actions are taken. The goal of this step is to ensure the 
sustainability of the improvements in the long term and prevent the same problems from recurring. 

2.2 Define 

This section explains the measurement process that will be carried out. The define stage in the Six sigma 

method is used to identify the formulation of problems in the quality of academic data contained in the SALAM 

UIN Sunan Gunung Djati Bandung application. 

The purpose of this study, as explained in the previous chapter, is to determine the level of quality of 

academic data contained in the SALAM UIN Sunan Gunung Djati Bandung application. The quality of 

academic data in the SALAM UIN Sunan Gunung Djati Bandung application will be measured using the Six 

sigma method with 5 dimensions of measurement, namely completeness, conformity, uniqueness, consistency, 

and timeliness. 

The SALAM application is a very important application for the academic community of UIN Sunan 

Gunung Djati Bandung, considering that this application is an academic service administration system 

application to support daily lecture activities. So that academic data owned by students, lecturers, and 

employees will be centered on this application. 

Data will be measured in quality if it has CTQ (Critical To Quality). CTQ is very important in measuring 

data quality because it will help us identify the attributes of the data that are important enough to meet the 

needs or expectations of data use. CTQ can help us identify key parameters that must be measured and 

evaluated to ensure that the data produced is of high quality. For example, CTQ can include attributes such as 

data accuracy, data integrity, data availability, and so on. 

Data quality can be defined based on its properties which are often referred to as metrics or data quality 

dimensions. The data quality measurement dimension functions to map dimensions to values between 0 and 1 

and measure aspects and parts of data quality related to this quality dimension [50]. In order to be able to design 

more focused and effective data quality measurements, and also to be able to take appropriate and accurate 

corrective actions to improve the quality of academic data in the SALAM application, the following are the 

dimensions that are the standard in measuring the quality of academic data in the SALAM application. 

• Completeness, The measurement standard carried out on the completeness dimension is 
based on the amount of data filled in from each academic data attribute in the SALAM application. 

• Conformity, The measurement standard carried out on the uniqueness dimension is based on the 

number of unique or non-duplicate data on the academic data attribute in the SALAM application. 

• Uniqueness, The measurement standard carried out on the consistency dimension is based on the 

number of data in terms of the consistency of data filled in according to the related attributes in the 

SALAM application. 

• Consistency, The measurement standard carried out on the conformity dimension is based on the 

number of data type conformities in the filled data in the academic data attribute of the SALAM 

application. 

• Timeliness, The measurement standard carried out on the Timeliness dimension is based on the 

consistency of the availability of academic data in the SALAM application from year to year. 

2.3 Measure 

The measure process is the next stage after defining in the initial stage of research findings. This process is 
a stage for collecting data from database sources, namely the SALAM application database to the quality 
database in the data warehouse.  

In this measure process, it is explained how data from the SALAM application can be pulled using apache 
airflow to then enter the data warehouse, precisely in the quality database. In the database, the results of the 
DPMO measurement and the sigma metric level of the attributes that are measured for data quality will appear.  

This section will explain how the program code structure of airflow uses the PHP programming language 
and the DAG program code in the python programming language to be able to pull data from the SALAM 
application. Each dimension of data quality measurement will explain how the query is needed to pull data into 
the data warehouse from the SALAM application. 
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2.4 Analyze 

The analyze process is the last process in research findings before entering the improve stage in the 

discussion of research results. This process is a stage to identify the root cause of the problem which will then 

be evaluated data from the results of measuring the quality of academic data in the SALAM application. This 

process will collect data types, total data, total defective data, DPMO values, and sigma metric scores from 

each dimension whose data quality is measured. 

 

After the data retrieval process using apache airflow, the results of measuring the quality of academic data 

in the SALAM application will be stored in each table according to the table name created in the apache airflow 

DAG. Each data attribute will be stored according to the dimensions taken in the process of measuring the 

quality of academic data in the SALAM application. DPMO and sigma metric scores will appear in each table.  

The data that has been stored is then processed into average data for each dimension. From the results of 

this processing, the average value of each dimension will be obtained which is then averaged back to get the 

final score for the level of academic data quality in the SALAM application. These data will be the main capital 

for the discussion section of the research results, especially for visualizing data in the improve section. 

2.5 Improve 

The improve section is the first part of the discussion of the research results on the results and discussion. 

This section focuses on the implementation and development of improvement solutions that can be proposed 

to improve the quality of academic data at UIN Sunan Gunung Djati Bandung contained in the SALAM 

application. This section displays data visualization from the results of measuring the quality of academic data 

in the SALAM application. 

The results of measuring the quality of academic data in the SALAM application will later be visualized in 

the form of graphs using the Tableau application. The visualized data includes the results of DPMO 

measurements and sigma metric scores of the attributes according to their measurement dimensions. The 

average results of data quality measurements will be visualized and sorted from dimensions that greatly affect 
poor data quality.  

In addition to the results of the overall average calculation, each dimension will also be visualized based 

on its DPMO and sigma metric. Each data in the dimension will be sorted from its influence in affecting poor 

data quality. Data that has been sorted by influence will be the initial capital in the control section to be a 

reference for improving data quality. 

2.6 Control 

The control section is the last section of the discussion of research results on the results and discussion. 

This section focuses on the aim of ensuring that the improvements that have been made are maintained and 

provide sustainable results. The process will involve the development and implementation of controls that must 

ensure that the improved process continues to run consistently. This control section is also expected to provide 

results according to expectations. 

The focus of control carried out on measuring the quality of academic data in the SALAM application starts 

from the Develop Control Plan. The development of this control plan aims to control the quality value of 

academic data owned by UIN Sunan Gunung Djati Bandung in a better direction. 

Furthermore, the development of a monitoring system or Establish Monitoring Systems is carried out. 

Currently, UIN Sunan Gunung Djati Bandung already has a monitoring system to visualize data owned by UIN 

Sunan Gunung Djati Bandung as an executive dashboard for leaders, namely TERAS UIN Sunan Gunung Djati 

Bandung. The results of measuring the quality of academic data can later be entered into the application as a 

data quality module. 

The next process is Implement Process Controls. This process is a fairly important step in the process of 

improving the quality of academic data. Providing periodic warnings to the academic community of UIN Sunan 

Gunung Djati Bandung to update and complete the data contained in the SALAM application is also important 

so that the data contained in the SALAM application is the latest data. The last step in this control process is 

Continuous Monitoring and Improvement. Continuous monitoring and improvement must be carried out 

periodically every day. This monitoring and improvement will be scheduled every day to update data by 

periodically pulling data using apache airflow from the SALAM application database to data quality in the data 

warehouse. 

 

 

 

3. RESULTS AND DISCUSSION 
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3.1 Define 

The Define process is the first step in the DMAIC method in SIX SIGMA. This step involves identifying 
and clearly defining the project objectives. In the context of measuring academic data quality, the use of relevant 
standards is very important. One of the standards used is PERMENRISTEKDIKTI Number 61 of 2016 
concerning the Higher Education Database. This standard provides guidelines on how academic data should be 
measured and evaluated.  

Based on DAMA DMBoK 2nd Edition, there are several dimensions that are standards in measuring data 
quality. In measuring the quality of academic data in the SALAM application, measurements are made based on 
the following five dimensions. 

Table 1. Table Type Styles 

No. Dimension Measurement Standards 

1. Completeness The measurement standard carried out on the completeness dimension is 

based on the amount of data filled in from each academic data attribute in the 

SALAM application. 
2. Uniqueness The measurement standard carried out on the uniqueness dimension is based 

on the amount of unique or non-duplicate data on the academic data attribute 

in the SALAM application. 

3. Consistency The measurement standard carried out on the consistency dimension is based 

on the amount of data in terms of the consistency of the amount of data filled 
in according to the related attribute in the SALAM application. 

4. Conformity The measurement standard carried out on the conformity dimension is based 

on the number of data type conformities in the filled data in the academic data 

attributes of the SALAM application. The measurement standard carried out 

on the Timeliness dimension is based on the consistency of the availability of 
academic data in the SALAM application from year to year. 

5. Timeliness The measurement standard carried out on the conformity dimension is based 

on the number of data type conformities in the filled data in the academic data 

attributes of the SALAM application. The measurement standard carried out 

on the Timeliness dimension is based on the consistency of the availability of 
academic data in the SALAM application from year to year. 

  

 In measuring the quality of academic data in the SALAM application, the first measurement is carried out 
on the completeness dimension. This dimension examines the extent to which the data covers all required 
attributes. To measure completeness, calculations are carried out to determine the amount of data filled in from 
each existing attribute. The higher the percentage of data, the better the quality. 

 The measurement of the completeness dimension is based on the amount of data filled in from each attribute. 
For example, there are columns for Student ID, Student ID, and full name. These columns must be filled with 
data according to their attributes and must not be empty or NULL.  

 The next measurement is carried out on the uniqueness dimension which is an important factor in measuring 
data quality. This dimension assesses the extent to which data is unique or not duplicated. Measurement is carried 
out by calculating the total unique data from the entire data set. The higher the number of unique data, the higher 
the data quality in terms of uniqueness. 

 The measurement of the uniqueness dimension is based on unique data on each attribute whose data quality 
is checked. For example, there are student IDs, NIMs, and NIKs where each student can be sure to have different 
data, unless they continue their studies back at UIN Sunan Gunung Djati Bandung, then there is a possibility of 
duplicate student NIK data. However, in some of these cases, there are exceptions to the queries that are carried 
out.  

 Consistency is the next dimension that is evaluated in measuring the quality of academic data in the SALAM 
application. In this dimension, calculations are carried out to measure the consistency of the data filled in for 
each attribute. Consistent data indicates uniformity in filling in the same attribute. 

 Measurements on the consistency dimension are carried out by measuring the consistency of academic data 
from each attribute that is measured for data quality. For example, there are attributes of Student ID, NIM, and 
full name that have different standards for their consistency. Student ID has a standard that must be filled with 
numeric data, then NIM data must consist of numbers and a minimum of 10 digits, while the full name attribute 
must consist of letters and/or contain characters and must not contain numbers in it.  

 The conformity dimension is also the focus of measuring the quality of academic data in the SALAM 
application. This dimension evaluates the extent to which the data matches the data type set for each attribute. 
Measurements are made by comparing the expected data type with the actual data type in the data set. The higher 
the level of conformity, the better the data quality in the conformity dimension. 
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 In the conformity measurement standard, measurements are carried out with the standard that data must be 
filled in and in accordance with the data type of the attribute.  

 Finally, the timeliness dimension evaluates the availability of academic data from year to year. Measurement 
is done by looking at the extent to which academic data is available in the SALAM application. By monitoring 
the availability of data from year to year, it can be seen whether the academic data is current and relevant. The 
timeliness dimension is very important to ensure that the data used in analysis or decision making for leaders is 
up-to-date. Measure 

The measure process is a process of measuring the quality of data from the define process that has been 

done previously. This process involves collecting data from the SALAM application database source that will 

be pulled into the warehouse database which will then undergo a data quality measurement process. The 

required data will go through a data retrieval process with a scheme as shown in the following image. 

 

 
Figure 4. Data retrieval scheme from SALAM application database 

 

The first process carried out in the process of extracting data from the SALAM application is to use apache 

airflow as an open source workflow management platform for the extract-transform-and-load (ETL) process 

to the data warehouse. In this process, a program code is created as a function to extract the data needed from 

the SALAM application to measure its data quality. Each dimension has a different program code depending 

on the measurement standard used. The program code is created using the PHP programming language with a 

code structure as described in the following image. 

 

 
Figure 5. Program code structure to pull data from SALAM application using apache airflow to datamart 

database 

 

The program code functions to pull data from the SALAM application database to the datamart 

database. The first line of the program code explains the service that will be run by mentioning the data source, 

data destination, and code writing. The next line explains the option settings to display PHP errors 

(“display_errors”) so that you can see error messages if an error occurs in the data retrieval process. The time 

zone is set to “Asia/Jakarta” by default to perform scheduled data retrieval. 

The variables that will be used to connect to the database are defined first and filled with the values 

with the appropriate host, port, username, password, and database name. Then the database file is imported. 

PHP which contains database classes to manage database connections and operations. The “handleException()” 

function is used to handle exceptions that occur if exceptions are needed depending on the dimensions for 

which the data quality measurement is carried out. 

Objects for the SALAM and airflow databases are created with the appropriate host, port, username, 

password, and database name parameters. To avoid data repetition, data is deleted from the destination table 

before data retrieval is carried out. Then the required query is written according to the data retrieval needs. 
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Each row of query results uses the fetch(PDO::FETCH_ASSOC) method on the $query object. Then, the data 

on each row is stored in the appropriate variables, such as $data_type, $total_data, etc. The data is then inserted 

into the $data array along with the current date and time. Finally, the data in the $data array is inserted into the 

"airflow_table_name" table using the Insert() method on the $dbairflow object. 

The academic data pulled into the datamart is the total data from the data from each attribute and the 

total defect data. The defect parameters of a data vary depending on the dimension of the academic data quality 

measurement taken. From the total defect data and the total overall data, the results of the DPMO (Defect per 

Million Objects) calculation are then obtained which determines the sigma metric value of each data attribute. 

 
Figure 6. Airflow program code snippet to pull data from SALAM application database to datamart on 

completeness dimension 

The above program code snippet is a query on the completeness dimension. In general, the query pulls data 

from the Salam application according to its data quality measurement attributes as data types. Each type of data 

will be calculated for the total data, the total data filled and unfilled. The data is then calculated for its DPMO 

which can then measure the quality of academic data from measurements using the Six Sigma method.  
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Figure 7. Airflow program code snippet to pull data from SALAM application database to datamart on 

uniqueness dimension 

The program code snippet in the image above is the airflow program code that functions to pull unique data 

from the SALAM application. Academic data that has a certain level of uniqueness such as student ID and 

NIM should not have duplicate data.  
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Figure 8. Airflow program code snippet to pull data from SALAM application database to datamart on 

consistency dimension 

Each attribute is also measured for data quality related to its consistency. Each data attribute is checked to 

see whether the data is in accordance with its criteria or not. For example, NIM data must consist of numbers 

between 0 and 9 and at least consist of 10 digits as in the previous image. 

 
Figure 9. Airflow program code snippet to pull data from SALAM application database to datamart in 

conformity dimension 

The image above is a piece of code to measure data quality based on conformity with the parameter of data 

defects that do not match the type of data filled in an attribute. Measurement is done by comparing the total 

data filled in that matches the data type, and the total data filled in that does not match the data type to get the 

DPMO value that determines the sigma metric value of the attribute. 
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Figure 10. Airflow program code snippet to pull data from SALAM application database to datamart on 

timeliness dimension 

 

The last measurement standard is based on the timeliness dimension. Measurements are made to measure 

the availability of academic data on the SALAM application whether it is available from the last 7 years with 

the parameter of the availability of student graduation limits of 14 semesters (7 years). Each program code 

from each dimension will then be run using the DAG (Directed Acyclic Graph) program code using the Python 

programming language. The DAG program code is run periodically every 24 hours so that the control process 

of the quality of academic data on the SALAM application can be seen periodically. 

 
Figure 11. DAG (Directed Acyclic Graph) program code structure to run the program code structure for 

retrieving data from the SALAM application using apache airflow to the datamart database 

 

The program code imports several modules and classes from the Apache airflow library to run a DAG 

(Directed Acyclic Graph) workflow consisting of several tasks. The first thing to do is to import modules and 

classes, namely DAG from the airflow module which functions to create DAG objects that represent 

workflows, timedelta and datetime modules from the datetime library. This code is used to set the time and 

interval in the DAG, import the BashOperator class from the bash module to be used to run bash commands in 

the DAG task, and import the days_ago function from the dates module to calculate the date based on the past 

day. Next, the default arguments configuration is carried out for variables that contain the default configuration 

for the DAG. In this example, there is only one configuration, namely 'depends_on_past': False, which indicates 

that the task does not depend on the previous task. Next, the DAG is created with the with DAG(...) as DAG:: 

function which defines the DAG object according to the required DAG. 

 
Figure 12. List of DAGs on academic data quality measurement on apache airflow 

Each dimension in the academic data quality measurement process has different DAGs. There are 7 DAGs 

for 5 dimensions used in the academic data quality measurement process in the SALAM application. Each 
DAG will run the airflow program code from each dimension in the data quality measurement. 
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3.2 Analyze 

Analyze is the next step after the define and measure process. The analysis process is a critical stage to 

identify the root cause of the problem and evaluate the measurement data according to the dimensions used. 

This process involves collecting data on the process being analyzed, DPMO results to sigma metrics from the 

results of measuring the quality of academic data in the SALAM application. After data retrieval using apache 

airflow, the results of measuring the quality of academic data can be seen in the destination table according to 

what is defined in the airflow program code in each data quality measurement dimension. Figure 4.10 shows 

an example of the display in the Navicat application for the results of measuring the quality of student academic 

data for the completeness dimension. Each dimension of measuring the quality of academic data will appear in 

each table according to the DAG created. 

 

Table 2. Analysis of the average results of data quality measurements on academic data in the SALAM 

application using the Six Sigma method 
No. Dimension DPMO Sigma Metric 

1. Completeness 214826.66 3.57 

2. Uniqueness 245234.29 3.64 

3. Consistency 203207.52 3.82 

4. Conformity 4807.96 4.89 

5. Timeliness 0.00 6.00 

 

The results of measuring the quality of academic data in the SALAM application against 129 data attributes 

show different results in each measurement dimension. The results of these measurements can be seen in table 

4.3 regarding the analysis of the average results of data quality measurements on academic data in the SALAM 

application. 

The consistency dimension has a DPMO score of 214826.66 with a sigma metric score of 3.57. 

Measurements with this dimension indicate that the academic data in the Salam application is quite good when 

viewed from the consistency of the data. 

The completeness dimension has a DPMO score of 245234.29 with a sigma metric score of 3.64, which 

means that the dimension occupies sigma level 3 with a fairly low level of defects. 

The results of measurements on the conformity dimension show sigma level 3 results with a DPMO value 

of 203207.52 with a sigma metric value of 3.82. In this dimension, the quality of academic data in the Salam 
application has a significant increase in quality but still allows for errors that are acceptable in a certain amount. 

For the uniqueness dimension, the results of measuring the quality of academic data in the SALAM 

application show quite good results with a sigma level 4 category. This dimension has a DPMO score of 

4807.96 with a sigma metric score of 4.89 with a low level of defects. 

The timeliness dimension is a measurement parameter that has a perfect sigma metric score. This dimension 

has a DPMO score of 0 with a sigma metric score of 6, which means that when measured from this dimension, 

academic data in the SALAM application has a high level of quality, almost no defect level, and a very high 

level of excellence. 

Overall, the consistency dimension greatly influences the poor quality of academic data in the SALAM 

application with a sigma metric score of 3.57. Meanwhile, the good quality of academic data in the SALAM 

application is influenced by the availability of data from year to year. The timeliness dimension has a perfect 

sigma metric score, which is 6. The quality of academic data in the Salam application shows that there is still 

a possibility of errors that can be accepted in quite large numbers, but on the other hand, the quality of academic 

data in the Salam application has increased quite significantly. 

3.3 Improvement 

After the process of defining, measuring and analyzing, the next step is the improve process which focuses 

on the development and implementation of solutions designed to address the problems identified during the 

previous stage. At this stage, several improvement solutions will be designed that can be proposed to improve 

the quality of academic data in the SALAM application. 
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Figure 13. Average quality of academic data on the SALAM application based on sigma metric levels 

 

The image above shows the results of measuring the quality of academic data on the SALAM application 

based on the sigma metric obtained. From these results, it can be seen that consistency ranks first when viewed 

from the average value of its DPMO. This is followed by the dimensions of completeness, conformity, 

uniqueness and timeliness. Each dimension has its own DPMO value with the cause of the attributes in it that 

are measured so that they have different sigma metrics. 

3.4 Control 

After the improvement process is carried out, which focuses on the development and implementation of 

improvement solutions that can be proposed to improve the quality of academic data in the SALAM 

application. The last step in the DMAIC method is the control process which aims to ensure that the 

improvements that have been made are maintained and provide sustainable results. This process involves the 

development and implementation of control steps that will ensure that the improved process continues to run 

consistently and produces the expected results. The following are the control focuses that can be carried out. 

1. Develop Control Plan (Develop Control Plan). In order to be able to control the value of the quality 

of academic data owned by UIN Sunan Gunung Djati Bandung to be better, it is necessary to develop 

a control plan to control the value of data quality to be even better. 

2. Establish Monitoring Systems (Build Monitoring Systems). The monitoring system has been 

conceptualized in the visualization of the improvement process data. The monitoring system can later 

be integrated with the executive dashboard of the leadership (TERAS UIN SGD BANDUNG). 

3. Implement Process Controls (Implementing Process Controls). The process of improving academic 

data quality control must be routinely monitored and provide periodic warnings to the academic 

community to update and complete the data contained in the SALAM application. 

Continuous Monitoring and Improvement (Continuous Monitoring and Improvement). Continuous 

monitoring and improvement can be carried out periodically every day because the academic data whose data 
quality is measured has been arranged to be pulled periodically every day using apache airflow. In addition to 

monitoring, there must be continuous improvements made in the form of periodic data updates so that the data 

owned will be increasingly up to date. 

 

4. CONCLUSION 

This study uses the Six Sigma method with the DMAIC methodology to give an objective and quantifiable 

assessment of academic data quality in the SALAM application, based on the goals stated in the introduction. 

Completeness, uniqueness, consistency, conformance, and timeliness are the five main characteristics of data 

quality that are evaluated. These dimensions are measured using DPMO and sigma metrics to represent the 

true state of the data. The findings emphasize both the advantages and disadvantages of the existing academic 

data management procedures, show different degrees of data quality across dimensions, and pinpoint the main 

causes of flaws. These results validate Six Sigma's suitability as a methodical framework for evaluating and 

enhancing the quality of academic data in higher education establishments and provide a basis for suggesting 

focused improvement and control measures. However, the results may not be as broadly applicable as they 

may be because this study is restricted to a specific institutional application and depends on predetermined data 

quality dimensions. In order to support more proactive and data-driven decision making in higher education 

environments, future research is encouraged to broaden the scope to include other institutional systems, create 

automated and continuous data quality monitoring mechanisms, incorporate quality indicators into executive 

dashboards, and investigate advanced analytics or machine learning techniques. 
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following conclusions can be drawn. 

1. The level of academic data quality on the SALAM application has a fairly good level of data quality with 

a sigma metric score of 4.38. 

2. Based on the 5 dimensions used as standards for measuring data quality, the consistency and completeness 

dimensions are dimensions that greatly affect the poor quality of academic data on the SALAM 

application so that data updates are needed so that the quality of academic data owned by UIN Sunan 

Gunung Djati Bandung is getting better. 
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