
 

 

Abstract—The research aims to Data Science 
Performance Synthesis for Higher Education Students and 
Data Science Performance Suitability Assessment for 
Higher Education Students. The research instruments 
include 1) data science performance synthesis tables,             
2) expert interviews in data science performance 
assessments, 3) expert questionnaires to assess the 
consistency of data science performance. Analytical 
methods include 1) analyzing the frequency obtained from 
the content analysis table, 2) synthesis of content from 
interviews, 3) analyzing performance consistency, and 
components of data science performance, from data 
science synthesis for higher education students, finding 
that data performance for higher education students 
consists of five performances: 1) programming skills, 
2)elementary statistics, 3) fundamentals of data science,         
4) data preparation, and 5) Big data analytics. 
 

Keywords— Data Science, Data Science Competency, 
Higher Education Students , Teaching Materials. 

I. INTRODUCTION 
HIS world is experiencing a digital socioeconomic era, 
where digital technology is a tool to not only support 

work but also restructure economic activity patterns, fully 
assimilating into people's daily lives. Thailand must accelerate 
the presentation of digital technology as an important tool to 
drive the country's development, as per the Thailand Digital 
Economy and Society Development Plan. The Ministry of 
Information and Communication Technology stated that 
regarding Strategy 5, on the development of peoplepower that 
is ready for the digital economy and society, there will be a 
focus on the development of working-class workforce across 
all professions. Both public and private sector workers have 
the ability to create and use digital technology wisely in their 

profession, and people directly trained in the field of digital 
technology can offer knowledge, capability and expertise at 
international standards to contribute to the creation and 
employment of high value in an economic and social era that 
uses digital technology as a driving factor. This strategy 
comprises 1) developing digital technology skills for people in 
the labor market, including government personnel and the 
private sector. 2) promoting the development of specialized 
technology skills for people in the digital technology 
profession who work in the public and private sectors and 3) 
developing information technology executives to implement 
the digital technology to develop missions as well as create 
value from the data of the organization. Organizations in 
modern times need to adapt to keep pace with technological 
advancements. Ingenious organizations will quickly learn and 
adapt to change. Ideas to develop organizations into ‘modern’ 
organizations will partly drive knowledge management, so 
there needs to be a clear vision for ways to build 
organizations, systematically assembling the ideas, skills, and 
expertise of personnel. This is a process that involves 
conveying ideas, knowledge, and skills to personnel and one 
that can lead to practice [1], application, modification, and 
improvement even before new knowledge is acquired. 
 

As a result of the advancement of digital technology and the 
Covid-19 pandemic effects , there is competition to develop 
software and hardware. Both public and private agencies use 
the Internet as a communication tool, disseminating news, 
trading products and so on. Owing to the Internet’s speed and 
convenience, there has been an increase in its number of users. 
As a result, digital technology has played an important role in 
the education industry. Instructors seek ways to manage 
learning that involves the instructor and learner being in 
separate places, also known as distance or remote learning 
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management. As a result, many administrators, and instructors 
(satellite or digital TV teleconferencing) and teleconferencing 
as a substitute for classroom lectures. Starfish Academy 
develops instructors and designs online learning activities, 
distributing tablets to children to enable remote learning. 
Schools may require the cooperation of many parties. In 
addition to informing people on the approach to teaching, the 
company ensures the readiness of students and parents 
regarding equipment that is used for learning. Access to the 
Internet allows for convenient channels to communicate, for 
parents to take care of their children and parental 
responsibilities, for digital reading and writing in the home, 
and for developing instructors. 

II. RESEARCH  OBJECTIVES 
The research aims to Data Science Competency Synthesis 

for Higher Education Students and Data Science Competency 
Suitability Assessment for Higher Education Students. 

III. LITERATURE  REVIEW 

Data Science  
Data science is the utilization of data, covering data 

collection (collect), data management (manage), data analysis 
and decision-making, with cross-discipline skill sets found at 
intersections of computer programming statistics and domain 
expertise [2]. This consists of two distinct but overlapping 
areas: 1) statistics to model and summarize datasets, 2) 
computer science to design and use algorithms to store, 
process and visualize. [3] reply by state that information 
science is essential for teaching and learning, especially for 
undergraduates, because society is now driven by a large 
archive [4]. It involves basic database concepts and the 
connections between database concepts and functionality.  [5]    
They also believe that data science, data technology and data 
access play profession-specific roles [6]. The First role is that 
of data scientists, who identify and interpret complete data 
sources, manage big data, combine data sources, monitor 
dataset consistency and create images to help understand data. 
The second is that of data science researchers, who apply 
science research and discovery processes, including 
hypotheses and subsequent hypotheses testing, to obtain 
practical knowledge related to scientific issues, business 
processes or hidden relationships between processes Threeth is 
the data science programme designers, who develop and code 
big data and perform analytics to support science or 
organizations, and The Fourth role is that of data and business 
analysts, who analyse data to retrieve information about 
service systems and organizational competency, and present 
them in a functional format. [7] It has been said that data 
science is the extraction of knowledge that obtained directly 
from data through the process of discovering or determining 
hypotheses and hypothesis testing. [8] Data science is 
therefore of interest to many professionals, regardless of their 
field of study and their academic past. This interest has been 
accompanied by a vast increase in the number of job offers in 
this field, but in recent years offers have been found to provide 
too-high incentives [9] . An analysis of some of the proposals 

for data science positions recently published on the platform 
revealed that the criteria include understanding of and 
experience in using high-competency machine learning 
algorithms and deep learning techniques, experience in 
programming languages such as Python R or Java, knowledge 
of relational and non-relational databases, and experience 
using statistical techniques to analyse data and produce 
continuous reports. [10] Data science is an all-in-one field that 
includes data analysis, mining statistics, data mining and 
models. It aims to turn data into knowledge by searching for 
patterns and trends in the said data. [11] The term originates 
from a description of the role of a single person who can act as 
a business analyst, statistician, engineer, and research scientist. 
Data scientists are skilled at identifying questions that can be 
asked about specific data, translating these questions into a 
series of assumptions, writing computer code that will prepare 
and question data, and performing analyses to answer 
questions and test hypotheses [12]. Students in the science 
domain can be data scientists. Human intelligence in the form 
of specialized analysis teams is an important resource 
component for creating a sustainable competitive advantage in 
business analysis projects. [5] In conclusion, data science is 
focused on analyzing, collecting, and cleaning data, and 
involves a wide range of expert approaches (defined as key 
professional groups), including data science infrastructure 
managers, data science experts, data science technology 
experts, data access experts, and providers of information.  

Data Science Competency 
Data science competency is a framework for data science 

teams and data ornithologists. The competency framework 
introduces information science studies and training to enhance 
the comprehensive knowledge and capabilities of qualified 
data science ornithologists, including knowledge, skills and 
experience that are important in information science, basic 
theory, engineering techniques, ready-to-work status, 
communication skills and data science competency. [13] It has 
been said that data science competency comprises 
management and leadership. The framework of practical data 
science courses is structured as follows: 1) determining what 
makes a new generation of qualified data ornithologists, (2) 
identifying gaps and problems in existing data science courses, 
(3) exploring how to encourage the next generation of data 
ornithologists and (4) identifying how to enable students to 
cope with unknown problems and unpaved knowledge and to 
gain the necessary new knowledge. [14] The framework of 
information science qualifications and paves the way from 
undergraduate studies to master's and PhD degrees, with 
undergraduate degrees in data science generating knowledge, 
competence, and experience through three stages of training. 
The first stage involves learning the basics of information 
science, which promotes students’ informative thinking and 
covers the basics on both information science and data science 
[15]. The second stage involves the transference of 
engineering knowledge and skills to students in terms of data 
processing, engineering, computation, and programming, as 
well as the exploration of findings [16]. The third stage 
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focuses on data science practices related to several major 
projects, internships and data science applications. [17] that 
the framework enhances the skills and experience necessary 
for ensuring results, understanding information, introducing 
project management, managing social and ethical issues and 
communicating actionable outcomes to stakeholders [18]. As 
such, graduates are ready for work in the field of corporate 
data science as data analysts or business analysts. [19] Is a 
data engineering analyst with a background in engineering, 
computer science, mathematics, statistics, physics, and other 
related fields, who is skilled at using datasets and streaming 
tools in competency. Data science involves producing big data 
that requires basic knowledge. [20] mention big data-related 
software: Spark, AWS and Hadoop, and [21] data science 
competency, the use of high-competency machine learning 
algorithms and deep learning techniques and Experience in 
programming languages such as Python R or Java, knowledge 
of relational and non-relational databases, and experience 
using statistical techniques to analyze data and produce 
reports. 

IV. RESEARCH METHOD 
The research process is divided into two phases: 

Phase 1: Data Science Competency Synthesis for Higher 
Education Students.  

This stage involved synthesizing data science competency 
for higher education students by collecting data from 
textbooks, academic documents and research articles from 
both domestic and international sources At this stage, the 
researchers analysed, synthesized and demonstrated the data 
science competency of higher education students, each of 
which was categorized according to knowledge, skills and 

attitude. Capitalize only the first word in a paper title, except 
for proper nouns and element symbols. For papers published 
in translation journals, please give the English citation first, 
followed by the original foreign-language citation [8]. 

Phase 2: Data Science Competency Suitability Assessment for 
Higher Education 

This stage involved assessing the appropriateness of the 
data science competency for higher education students A 
questionnaire about data science-synthesis for higher 
education students included a five-level checklist, in-depth 
interviews, and information on how to evaluate questionnaires 
from qualified students. Twelve persons were involved, 
comprising a higher education data science specialist and 
experts in higher education technology, who, based on the 
results of the study, created expert interviews to synthesize 
data science competency for higher education students. The 
experts analysed the IOC values to assess the consistency of 
competency. The interview form included 1) a data science 
competency table for higher education students, including five 
competencies related to programming skills, elementary 
statistics, data science foundation, data preparation and big 
data analytics and 2) a data science competency synthesis 
table for higher education students to assess data competency 
suitability for higher education students.  

V. RESULTS 

A. Synthesis of data science competency by synthesis of data 
science competency as shown in Table 1  

 

 
Table 1 Synthesis  of Data Science Competency. 
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1. Programming Skills √ √ √ √  √ √   √ √ √ √ √ 

2. Elementary Statistics √ √ √ √  √ √   √ √ √ √ √ 

3. Fundamentals of Data Science √ √ √ √ √ √  √ √ √ √ √  √ 

4. Data Preparation √  √ √ √ √  √ √   √  √ 

5. Big Data Analytics √ √    √  √   √   √ 
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From Table 1 concludes that data science competency for higher education students includes 1) programming skills, 2) 
elementary statistics, 3) fundamentals of data science, 4) data preparation, and 5) big data analytics. 
 

B. Data Science Competency for Higher Education Students  
Table 2 Data Science Competency for Higher Education Students 
 

Competency Programming Skills Elementary 
Statistics 

Data science 
foundation Data preparation Big Data 

Analytics 
 

K 
(knowledge)  

 
1. It can explain the 
principles, methods 
and procedures of 
writing and 
development of 
programs. 
2. The type of 
information can be 
described. 
3. Programming basic 
control commands can 
be described. 
4. The basic functions 
of programming can 
be described. 

 
1. Meaning and 
introduction to 
statistics 
2. Understand 
probability theory 
sampling and 
probability 
distribution  
3. Point and range 
estimations can be 
described.   
4. The probability 
distribution of 
random variables of 
the type can be 
discontinued and 
continuous. 
5. It can explain the 
equation of 
regression simply. 
 

 
1. Demonstrate 
understanding of 
what information 
science is and 
what data 
science does. 
2. It can explain 
visualization and 
communication 
with information. 

 
1. The meaning of 
data selection can 
be explained. 
2 Demonstrates 
management 
capabilities 
Convert and clean 
up 

 
1. Understand the 
concept of big 
data and how to 
use big data in the 
organization. 
2. Tell the 
elements Features 
and software that 
can be used to 
analyze big data 
3. Explain the 
principles of 
operation of the 
program to 
manage big data. 

 
S 

(Skills) 

 
5. Demonstrate 
conditional 
programming skills It 
can be looped and 
subprogrammed. 

 
6. Probability 
Distribution 
7. The probability 
distribution of 
random variables of 
the type can be 
calculated 
discontinued and 
continuously. 
8. Hypothesis on 
parameters of one 
or two populations 
can be tested. 
 

 
3. Demonstrate 
the ability to 
define problems  
4. Demonstrate 
the ability to 
collect and 
explore data. 

 
3. Demonstrate the 
ability to organize 
changes and clean 
data. 

 
4. Programs can 
be used to 
manage big data 
for data 
management and 
analysis of 
information tasks. 

 
A 

(Attitude) 

 
6. Have a good 
attitude towards 
studying, value 
learning and utilize the 
work of programming. 

  
4. Value data 
sciencers to the 
organization 

  
5. Have a good 
attitude and be 
aware 
The importance 
of big data 
management 
 

 
From Table 2 is a table of which is divided by knowledge, skills, and attitudes according to each of the main competencies, 

and consists of detailed measurement and competency evaluation based on lessons and basic abilities, as shown in Table 3. 
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Table 3 Details of measuring and evaluating competency based on lessons and ground capabilities 
 

Data Science Competency Basic competency criteria and capabilities Lesson 

1. Programming 
Foundation 

1. It can explain the principles, methods and 
procedures of writing and development of 
programs. 
2. Describe the artificial coding and 
flowcharting process. 
3. The type of information can be described. 
4. Demonstrate conditional programming 
skills It can be looped and subprogrammed. 
5. Have a good attitude towards studying, 
value learning and utilize the work of 
programming. 

Competency 1 programming foundation 
1. Python Programming Basics 

1.1 Types of data and variables 
1.2 Expressions and operators 
1.3 Display function 
1.4 Receive functions 
1.5 Mathematical functions 
1.6 Text handling function 

2. Select make and loop commands 
2.1 Selective command (if statement) 
2.2 Loop Statement 
2.3 Break command 
2.4 Continue command 

3. Function programming 
3.1 Functions 
3.2 Activating functions 
3.3 Parameters of function 
3.4 Restoring from functions 
3.5 Variable scope   

2. Statistics foundation 1. Meaning and introduction to statistics 
2. Understand probability theory sampling and 
probability distribution  
3. Point and range estimations can be 
described.   
4. The probability distribution of random 
variables of the type can be discontinued and 
continuous. 
5. Probability Distribution 
6. The probability distribution of random 
variables of the type can be calculated 
discontinued and continuously. 
7. Hypothesis on parameters of one or two 
populations can be tested. 

Competency 2 Statistics foundation 
1. Basic Statistics 

1.1 Basic theory  
1.2 Why statistics?)  
1.3 Population and Sample  
1.4 Probability Distribution  
1.5 Sampling Distributions  

2.Data&Data presentation 
2.1 Data Type  
2.2 Measure of location  
2.3 Measure of Dispersion  
2.4 Normal distribution test  

3. Statistical Inference for a Single Sample 
3.1 Hypothesis Testing  
3.2 Testing hypotheses when knowing Variance  
(1- Sample Z test )  
3.3 Testing hypotheses when variance is not 

known (1-Sample t-test )  
3.4 Variance test 

3. Data science foundation 1. Demonstrate understanding of what 
information science is and what data science 
does. 
2. It can explain visualization and 
communication with information. 
3. Demonstrate the ability to define problems  
4. Demonstrate the ability to collect and 
explore data. 
4. Value data sciences to the organization 
 
 
 
 
 
 
 
 
 
 
 
 
 

Competency 3 Data science foundation 
1. Meaning of Data Science 

1.1 The era of information and information 
1.2 Data Science 
1.3 Data Science Process 
1.4 Design thinking for data science 

2. Data Collection and Survey 
2.1 Data collection 
2.2 Data preparation 
2.3 Data Exploration 
2.4 Personal information 

3. Data Analysis 
3.1 Descriptive analysis 
3.2 Predictive analysis 

4. Visualization and Communication with 
Information 

4.1 Data communication 
4.2 Data Visualization 
4.3 Proper visualization 
4.4 Data-based storytelling 
4.5 Precautions for presenting information 
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Data Science Competency Basic competency criteria and capabilities Lesson 

4. Data preparation 1. The meaning of data selection can be 
explained. 
2 Demonstrates management capabilities 
Convert and clean up 
3. Demonstrate the ability to organize changes 
and clean data. 

Competency 4 Data preparation 
1. Data Selection   

1.1 Parsing  
1.2 Correcting  
1.3 Standardizing  
1.4 Duplicate Elimination 

2. Data transformation 
2.1 Data collection 
2.2 Data Exploration 
2.3 Check data 

3. Data link (combining data)   
3.1 Descriptive analysis  
3.2 Predictive analysis 

5. Big Data Analytics 1. Understand the concept of big data and how 
to use big data in the organization. 
2. Tell the elements Features and software that 
can be used to analyze big data 
3. Explain the principles of operation of the 
program to manage big data. 
4. Programs can be used to manage big data 
for data management and analysis of 
information tasks. 
5. Have a good attitude and are aware of the 
importance of big data management. 

Competency 5 Big Data Analytics  
1. The meaning of big data 
     1.1 Key elements of data 
     1.2 Key characteristics of big data 
     1.3 Evolution of big data 
     1.4 Large data format 
2. Exploit various aspects of big data 
     2.1 The process of from big data to data 
relationships 
     2.2 How to make big data 

 

 
Figure 1 Data Science Competency for Higher Education Students and Teaching Materials 

 
 
Figure 1 details the data science competency for higher 

education students, consisting of five competencies. The first 
refers to programming skills, which addresses the principles, 
methods and procedures for writing and developing 

programmes, and describes the artificial coding and 
flowcharting process. The specific type of information is 
described here, which can be looped and sub programmed, and 
it demonstrates conditional programming skills. Students can 
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give meanings to the information and gain an introduction to 
programming, relating to Python, C Plus and Java. The second 
competency is elementary statistics. Understanding probability 
theory sampling and probability distribution can lead to 
explaining point and interval estimations. The probability 
distribution of random variables of this type is discontinuous 
and continuous and can be calculated discontinuously and 
continuously. Hypotheses about the parameters of one or two 
populations, such as Microsoft Office Excel, MATLAB or 
Tableau. The third competency relates to the fundamentals of 
data science, demonstrating an understanding of what data 
science is and what data science does, as well as an ability to 
define problems, collect and explore data and provide high-
value data science to organizations, including Apache Spark, 

R language, Natural Language Toolkit and d3.js. Data 
preparation is the fourth competency and involves explaining 
the meaning of data selection, demonstrating management 
capabilities Convert and clean up data and the ability to 
organize changes and clean data using the programmes Vega 
and RapidMiner. The fifth competency is big data analytics – 
understanding the concept of big data and how big data is used 
in an organization, including the features and software that can 
be used to analyse big data, and describing the principles of 
how a programme works in big data management. The 
programmes used include Apache HBASE, Hadoop, Oracle, 
and Scala. 

 

 
Table 4 Evaluation of The Suitability of Data Science for Higher Education Students 
 

Data Science for Higher Education Students IOC Consideration 
Competency 1 programming foundation   

1. Have an introduction to language programs 
2. The type of information can be described. 
3. Use the basic control command of the language program. 
4. Use the basic functions of the language program. 
5. Can read and write files of language programs. 
6. Have a good attitude towards studying, value learning and utilize the work of 
programming. 

0.83 
0.75 
0.83 
0.92 
0.92 
0.83 

Appropriate 
Appropriate 
Appropriate 
Appropriate 
Appropriate 
Appropriate 

 0.85 Appropriate 
Competency 2 Elementary Statistics   

1. Meaning and introduction to statistics 
2. Understand probability theory sampling and probability distribution  
3. Point and range estimations can be described.   
4. The probability distribution of random variables of the type can be discontinued and 

continuous. 
5. Probability Distribution 
6. The probability distribution of random variables of the type can be calculated 

discontinued and continuously. 
7. Hypothesis on parameters of one or two populations can be tested. 

0.83 
0.83 
0.92 
0.83 

 
0.83 
0.92 

 
0.75 

Appropriate 
Appropriate 
Appropriate 
Appropriate 

 
Appropriate 
Appropriate 

 
Appropriate 

 0.84 Appropriate 
Competency 3 Fundamentals of Data Science   

1. Demonstrate understanding of what information science is and what data science 
does. 

2. It can explain visualization and communication with information. 
3. Demonstrate the ability to define problems  
4. Demonstrate the ability to collect and explore data. 
5. Value data sciencers to the organization 

0.92 
 

0.75 
0.92 
0.75 
0.92 

Appropriate 
 

Appropriate 
Appropriate 
Appropriate 
Appropriate 

 0.85 Appropriate 
Competency 4 Data Preparation   

1. The meaning of data selection can be explained. 
2 Demonstrates management capabilities Convert and clean up 
3. Demonstrate the ability to organize changes and clean data 

0.75 
0.75 
0.92 

Appropriate 
Appropriate 
Appropriate 

 0.81 Appropriate 
Competency  5 Big Data Analytics   

1. Understand the concept of big data and how to use big data in the organization. 
2. Tell the elements Features and software that can be used to analyze big data 
3. Explain the principles of operation of the program to manage big data. 
4. Programs can be used to manage big data for data management and analysis of 

information tasks. 
5. Have a good attitude and are aware of the importance of big data management. 

0.92 
0.83 
1.00 
0.92 

 
0.83 

Appropriate 
Appropriate 

 
Appropriate 
Appropriate 

 
Appropriate 

 0.90 Appropriate 
Total 0.85 Appropriate 
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I. DISCUSSION  
This research presents elements of data science competency 

for higher education students, consisting of five competencies. 
The first refers to programming skills, which addresses the 
principles, methods and procedures for writing and developing 
programmed, and describes the artificial coding and 
flowcharting process. The specific type of information is 
described here, which can be looped, and sub programmed, 
and it demonstrates conditional programming skills. Students 
can give meanings to the information and gain an introduction 
to programming, relating to Python, C Plus and Java. The 
second competency is elementary statistics. Understanding 
probability theory sampling and probability distribution can 
lead to explaining point and interval estimations. The 
probability distribution of random variables of this type is 
discontinuous and continuous and can be calculated 
discontinuously and continuously. Hypotheses about the 
parameters of one or two populations, such as Microsoft 
Office Excel, MATLAB or Tableau. The third competency 
relates to the fundamentals of data science, demonstrating an 
understanding of what data science is and what data science 
does, as well as an ability to define problems, collect and 
explore data and provide high-value data science to 
organizations, including Apache Spark, R language, Natural 
Language Toolkit and d3.js. Data preparation is the fourth 
competency and involves explaining the meaning of data 
selection, demonstrating management capabilities Convert and 
clean up data and the ability to organize changes and clean 
data using the programmed Vega and RapidMiner. The fifth 
competency is big data analytics – understanding the concept 
of big data and how big data is used in an organization, 
including the features and software that can be used to analyze 
big data, and describing the principles of how a programmed 
works in big data management. The programmed used include 
Apache HBASE, Hadoop, Oracle and Scala. consistent with 
[13] He said that undergraduate students in information 
science may build knowledge and experience through three 
stages of training: 1) learning the basics of information 
science, which promotes students through information science 
thinking, basic information science and the basics of data 
science, 2) transferring engineering knowledge and skills to 
students in data processing, engineering, computational and 
programming, as well as survey discovery, and 3) focusing on 
data science practices related to several important projects, 
internships and the application of data science. And consistent 
with [2] that information science is an essential skill for 
teaching and learning, especially for undergraduates, to be 
known and used because society is now driven by a large 
archive. Contains basic database concepts and connections 
between database concepts and functionality. 
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