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บทคัดย่อ 
 เทคโนโลยีสารสนเทศ หรือ ไอที นั้นสามารถช่วยเพิ่มการเติบโตของธุรกิจสตาร์ทอัพแบบก้าวกระโดด 
(หรือที่เรียกว่า ยูนิคอร์น) โดยมีการด าเนินงานแบบดิจิทัลต่าง ๆ เพื่อบริการให้กับลูกค้า ซึ่งแสดงให้เห็นว่า ต าแหน่ง
งานทางด้านไอทีนั้น ยังคงมีความต้องการในตลาดแรงงาน เช่น ๑) นักพัฒนาซอฟต์แวร์ ๒) นักวิเคราะห์ระบบ ๓) 
นักออกแบบส่วนประสานกับผู้ใช้ ๔) ผู้จัดการโครงการ ๕) นักทดสอบซอฟต์แวร์ ๖) นักวิทยาการข้อมูล ๗) วิศวกร
ระบบเครือข่าย และ ๘) นักทดสอบความปลอดภัยคอมพิวเตอร์ ถ้าค้นข้อมูลระบบรับสมัครงานออนไลน์ช่ือดัง เช่น  
จ็อบท็อปกัน และจ็อบส์ดีบี อย่างไรก็ตาม นิสิตนักศึกษาช้ันปีที่ ๔ ยังขาดประสบการณ์ท าให้ไม่สามารถเลือก
ต าแหน่งงานทางไอทีที่เหมาะสมกับทักษะทางด้านคอมพิวเตอร์ของพวกเขาได้ บทความฉบับนี้สร้างสูตรหา
ความสัมพันธ์ระหว่างรูปแบบของรายวิชากับต าแหน่งงานทางด้านไอทีในรูปแบบกฎเกณฑ์ เสมือนเป็น ระบบ
สนับสนุนการตัดสินใจส าหรับนิสิตนักศึกษาช้ันปีที่ ๔ โดยที่รายวิชาทางด้านไอทีที่น ามาใช้ในการสร้างรูปแบบ
ความสัมพันธ์นั้น ประกอบด้วย ๑) การเขียนโปรแกรมแบบโครงสร้าง ๒) การเขียนโปรแกรมแบบเชิงวัตถุ ๓) 
โครงสร้างข้อมูลและอัลกอริทึม ๔) วงจรดิจิทัล ๕) การวิเคราะห์และออกแบบระบบ ๖) การพัฒนาซอฟต์แวร์บน
อุปกรณ์เคลื่อนที่กับเว็บไซต์ ๗) วิศวกรรมซอฟต์แวร์ ๘) การจัดการโครงการ ๙) การทดสอบซอฟต์แวร์ ๑๐) ระบบ
สารสนเทศเพื่อการจัดการ ๑๑) การพัฒนาเกมส์ ๑๒) เหมืองข้อมูล ๑๓) การเรียนรู้ของจักรกล ๑๔) ฐานข้อมูลกับ 
---------------------------------------------------------------------------------------------------------------------------- ------------------------------------ 
วันที่รับบทความ  11 กรกฎาคม 2563 
วันแก้ไขบทความ  13 สิงหาคม 2563 
วันตอบรับบทความ 20 สิงหาคม 2563 
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ข้อมูลขนาดใหญ่ ๑๕) การประมวลผลบนกลุ่มเมฆกับระบบปฏิบัติการ ๑๖) สถาปัตยกรรมคอมพิวเตอร์ ๑๗) 
คอมพิวเตอร์กราฟฟิกส์ ๑๘) ความปลอดภัยทางคอมพิวเตอร์ ๑๙) ระบบสมองกลฝังตัว และ ๒๐) เครือข่าย
คอมพิวเตอร์ ตามล าดับ จะเห็นได้ว่าระบบสนับสนุนการตัดสินใจนี้ เป็นเสมือน “ระบบอัจฉริยะทางด้านงาน
ทรัพยากรบุคคล” ส าหรับเลือกต าแหน่งงานทางด้านไอที ตามทักษะคอมพิวเตอร์ที่ตนเองถนัดได้อย่างเหมาะสม 
 
ค าส าคัญ: ระบบอัจฉริยะทางด้านงานทรัพยากรบุคคล การจับคู่ต าแหน่งงานทางด้านไอที ระบบสนับสนุนการ
ตัดสินใจ การเรียนรู้รูปแบบความสัมพันธ์ของข้อมูล การวิเคราะห์ข้อมูลขนาดใหญ่ 
 

ABSTRACT 
 Information technology (IT) is able to increase the growth of start-up business by leaps 
and bounds (a.k.a. unicorn). Much type of operation adopts digital process as a business 
customer service. It appears that many IT job positions are required in the job market (e.g., 1) 
software developer, 2) system analyst, 3) UX/UI designer, 4) project manager, 5) software tester, 
6) data scientist, 7) network engineer and 8) security specialist) from the online recruitment 
platforms (e.g.,   JOBTOPGUN and jobsDB). However, many inexperienced fourth year IT students 
cannot choose what IT job positions are really suitable for their IT skills (a.k.a. computer literacy). 
This paper formulates the association learning to discover the impact patterns between IT 
subjects and job positions as a rule-based decision support system for the fourth year IT 
students. All IT subjects are 1) structural programming, 2) object-oriented programming, 3) data 
structure and algorithm analysis, 4) digital circuits, 5) system analysis and design, 6) mobile and 
web development, 7) software engineering, 8) project management, 9) software testing, 10) 
management information systems, 11) games development, 12) data mining, 13) machine 
learning, 14) big data and database, 15) cloud and operating systems, 16) computer architecture, 
17) computer graphics, 18) computer security, 19) embedded systems and 20) computer network, 
severally. In a nutshell, this system can be seen as the human resource intelligence that makes 
the new employees select their IT jobs according to computer literacy. 
 
Keywords: HR intelligence, IT job matching, Decision support system, Association learning,  
Big data analytics 
 

1. Introduction 
 In our disruptive world, information technology (IT) plays the main role as business 
competitiveness [1]. IT implementation is seen as a shorter way to accomplish any industries in 
terms of speed, accuracy, convenience or cost. Accordingly, most successful start-ups adopt 
digital processes to produce many different types of operational service within a short time as 
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their business reliabilities [2]. It is not surprise that why IT has a wide branch of knowledge 
groups: software engineering [3], games development [4], big data [5], authentication [6-7], 
medical and healthcare informatics [8-9], geo-informatics [10-12], Image forensics [13], cultural 
image tagging [14-16], GPS-based intelligence [17-19], gesture recognition [20-21], facial attributes 
[22], tourism scene classification [23-24], cloud-based computer systems [25-26], signal processing 
[27], image analytics  [28], and internet of things [29], etc. As well as the age of business 
intelligence (BI) that many modern AI-based applications are implemented: deep learning [30], 
image classification [31-33], natural language processing [34], optimization search [35-36] and QA 
robots [37-38].  

 

 

Figure 1 The impact pattern discovery between IT subjects and job positions 
 
As for the online recruitment platforms (e.g.,  JOBTOPGUN and jobsDB), many available 

IT job positions are required [28]: 1) software developer, 2) system analyst, 3) UX/UI designer, 4) 
project manager, 5) software tester, 6) data scientist, 7) network engineer and 8) security 
specialist, etc. IT major consists of computer engineering, computer science, information 
technology, business computer and management information systems. Unfortunately, most 
inexperienced IT students (e.g., computer science, information technology, business computer 
and computer engineering) who never work in any IT industries and also do not know those IT 
job descriptions [39-41] In a nutshell, they cannot choose what IT job positions are really suitable 
for their IT skills (a.k.a. computer literacy).   
 In this paper, we design a decision support system for the fourth year IT students by 
discovering the impact patterns between 20 IT subjects (as the IT skills) and 8 job positions (as 
the suitable jobs) from the list of 10,526 graduates, as shown in figure 1. All IT subjects consist of 
1) structural programming, 2) object-oriented programming, 3) data structure and algorithm 
analysis, 4) digital circuits, 5) system analysis and design, 6) mobile and web development, 7) 
software engineering, 8) project management, 9) software testing, 10) management information 
systems, 11) games development, 12) data mining, 13) machine learning, 14) big data and 
database, 15) cloud and operating systems, 16) computer architecture, 17) computer graphics, 18) 
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computer security, 19) embedded systems and 20) computer network. Our rule-based patterns 
are mathematically modeled by association learning.         
 The organization of this paper consists of 5 parts. Data manipulation is in part 2. Part 3 
and 4 describe discovery of the patterns and some rule-based impact patterns. And the part 5 is 
conclusion. 
 

2. Data manipulation 

    Some frequent asked questions (FAQs) from IT students are arisen as what job they 
should do?; what organizations provide high salary?; what the different job descriptions between 
developer and tester?; or what suitable job for them is? etc.  In fact, IT expertness can be 
observed by what the student’s strength/goodness is. To answer those FAQs by the statistical 
records, this paper formulates the rule-based association model from the data collection that 
contains of 10,526 graduates.  

    Each record consists of 20 IT subjects (1) structural programming ( SP ), 2) object-
oriented programming (OP ),   3) data structure and algorithm analysis ( DA ),  4) digital circuits 
( DC ),  5) system analysis and design ( AD ),  6) mobile and web development ( MW ),  7) 
software engineering ( SE ),  8) project management ( PJ ),  9) software testing ( ST ),  10) 
management information systems ( IS ), 11) games development (GD ), 12) data mining ( DM ),  
13) machine learning ( ML ),  14) big data and database ( BD ),  15) cloud and operating systems 
(CO ),  16) computer architecture ( CA ),  17) computer graphics (CG ),  18) computer security 
(CS ),  19) embedded systems ( ES ) and 20) computer network (CN ),; and one of the 8 jobs ( 
1) software developer ( SD ),  2) system analyst ( SA ),  3) UX/UI designer (UD ),  4) project 
manager ( PM ),  5) software tester (TT ),  6) data scientist ( DS ),  7) network engineer ( NE ) 
and 8) security specialist ( SC ). By the way, the grades of IT subjects can be A, B+, B, C+,C, D+ 
and D, severally.  

 

3. Discovery of the patterns 

  All rows (consists of 20 IT subjects and one of 8 jobs) of the collection are used to find 
the association between IT subjects and job positions [41] as the frequent pattern discovery. 
Association learning [41-42] is a rule-based model for finding the association between parameters. 
Some works discovered the insights by factor analysis, e.g., effect of IT students in full-time job 
[43] and effects on learning performance of students using social media [44]. To this end, the 
insights can be mined by the frequent patterns between IT subjects and job positions. 
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  To give an example, assuming S  as the sample space, the set )( AML as grade A in 
machine learning and DS  as data scientist that both )( AML  or DS  are the subsets of S . The 
relation between )( AML  and DS is called support, mathematically defined by (1), where   as 
an empty set. 

    )()()( )()( DSMLSDSSML AA      (1) 

 
Such an association that “if the student gets ‘A’ in Machine Learning ( )( AML ), then the 

IT job is Data Scientist ( DS )” is basically defined by (2).  
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 where )(n  as a number of members within the set.  
 

4. Some rule-based impact patterns 

 The implementation is done by PyCaret's module. For discovery of the impact patterns 
between IT subjects and job positions, the confidence acceptance is set as equal or greater 
than 50% ( 50conf ) that can be applied to active learning [45] in IT classroom for student 
guideline. The accepted associative rules are classified as their 8 job positions. 
 
4.1 Software developer 

  As the associative linkage in (3), mobile and web development ( MW ), games 
development (GD ), system analysis and design ( AD ) have the impact patterns to software 
developer ( SD ). Since these subjects totally concerns the programming skills in depth. 
Surprisingly, digital circuits ( DC ) also have the association to this position that the subject may 
concern digit computation and logical thinking.     
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4.2 System analyst   

  This job position needs to draw a diagram showing the relation between entities. The 
associative rules from (4) consequently are big data and database ( BD ), system analysis and 
design ( AD ) and software engineering ( SE ). Moreover, object-oriented programming (OP ) 
refers to programming in a large-scale system that needs to class division and developing 
teamwork.   
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4.3 UX/UI designer  

  This job has a less number from our collection. Most UX/UI designers (UD ) understand 
the workflow of software coupled with the step of usage and user-friendliness. However, most of 
them do not have the high grade in programming or network subjects. The related subjects are 
system analysis and design ( AD ), software engineering ( SE ), object-oriented programming 
(OP ), computer graphics (CG ) and structural programming ( SP ), as defined by (5). 
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4.4 Project manager  

  By (6), project manager ( PM ) needs both technical skills and business vision. Most 
important e-business subjects are project management ( PJ ) and management information 
systems ( IS ). Some technical skills are also concerned: system analysis and design ( AD ), 
software engineering ( SE ) and object-oriented programming (OP ). 
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4.5 Software tester 

  From the collection, software tester is one of the most interesting jobs. Most students 
misunderstand the software tester (TT ) that does not require programming skills. Actually, the 
software tester needs to write a script to test the correctness of software [46]. From the 
discovery, the related subjects are software testing ( ST ), software engineering ( SE ), data 
structure and algorithm analysis ( DA ), structural programming ( SP ) and computer security 
(CS ) as (7). Surprisingly, some of them have high grades in programming subjects; it shows that 
software tester also requires programming skills as well as software developer. 
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4.6 Data scientist 

  Data scientist ( DS ) – a new IT position requires statistical and programming skills (as 8). 
The AI and data science subjects consist of data mining ( DM ) and machine learning ( ML ). For 
data engineering, cloud and operating system (CO ) and big data and database ( BD ) are 
required for centralized/decentralized big data infrastructures and platforms. Logical thinking and 
programming are also related to data structure and algorithm ( DA ) and digital circuits ( DC ). 
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4.7 Network engineer 

  From (9), this job needs to know the overall system linkage that covers the 7 layers of 
OSI model, hardware architecture, routing algorithms and cloud platforms. Consequently, all 
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subjects are data structure and algorithm analysis ( DA ), digital circuits ( DC ), big data and 
database ( BD ), cloud and operating systems (CO ), computer architecture (CA ), computer 
security (CS ), embedded systems ( ES ) and computer network (CN ). 
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4.8 Security specialist 

  Security specialist ( SC ) sometimes looks like the software tester who tests the software 
before its employment. This job has a responsibility to test the security of entire information 
system with its connections. The important key subjects are related to data structure and 
algorithm analysis ( DA ), digital circuits ( DC ), big data and database ( BD ), cloud and operating 
systems (CO ), software testing ( ST ), computer security (CS ), and computer network (CN ), 
as (10).  
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5. Conclusion 

 Since information technology (IT) is the full lineup to increase the growth of business by 
leaps and bounds. Many IT job positions are available on the online recruitment. As it is under 
the problem in human resource department that many in experienced students do not know 
what IT job positions are suitable for them? Many graduates spend 2-3 or longer than 5 years to 
find the suitable positions according to their abilities. This paper discovers the impact patterns 
between IT subjects and job positions using association learning. All rule-based patterns are 
formulated by matching between 20 IT subjects: 1) structural programming, 2) object-oriented 
programming, 3) data structure and algorithm analysis, 4) digital circuits, 5) system analysis and 
design, 6) mobile and web development, 7) software engineering, 8) project management, 9) 
software testing, 10) management information systems, 11) games development, 12) data mining, 
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13) machine learning, 14) big data and database, 15) cloud and operating systems, 16) computer 
architecture, 17) computer graphics, 18) computer security, 19) embedded systems and 20) 
computer network; with one of 8 job positions: ) software developer, 2) system analyst, 3) UX/UI 
designer, 4) project manager, 5) software tester, 6) data scientist, 7) network engineer and 8) 
security specialist. For the measurement, the rule confidence is accepted at 50%. In a nutshell, 
the discovery of rule-based patterns is able to be used as a web-based decision support system 
for IT students that drive the future human resource intelligence. The students use these rules as 
a guidance to investigate their subject grades and IT skills to select the job positions by 
comparing to those historical patterns. For more intelligence, the AI can autonomously select the 
appropriate job for the students using only their transcript by natural language processing on the 
large-scale textual information. 
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