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1.1  
 
 

 
 
 

  

 “
” 

    
 

 

1.2  
 

 
 1.1  

  https://www.xpahntbru.com/product_detail.php? 
 

  Computer  Computare 
 

 . 2554  

1 
  20 ( . 
1940– .1945)  (PC) 

 
  (Integrated Circuit)  

                                                        
1 ,  . 2554,  : 

, 2556).  
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 MP3  

 

 (Input)  (Process) 
 (Output) 

 (Memory)  1.1 
  (Information Technology)  

 (Information and Communication Technology)  
   Technology 

 ( . 2554) 
 

 
   Information 

 

  ( .2545-2549) 
  Communication 

 (
. 2554) 

 
  ( Information Technology) 

 

 
   Information and Communication 
Technology 

 
. 2545-2549)2 

 

1.3   

                                                        
2  . 2545-2549 
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 1.2   

 http://computerevolution2-5.blogspot.com 

 
  

 17
 Blaise Pascal

 Gottfried Wilhelm Von Leibniz
 

  19  Joseph Marie Jacquard
 

 (Punched Card)  Jacquard
   1.2 

  Charles Babbage
 Difference Engine  

 (Analytical Engine) 
 Jacquard

 Charles Babbage  “ ” 
 Augusta Ada Byron  “ ”  

 1.3 
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 1.3  Difference Engine  Charles Babbage  Augusta Ada Byron 

  https://computerevolution9.blogspot.com/2015/03/blog-post_10.html 

 
 . 1886 Dr.Herman Hollerith

 Electromechanical  (Sort) 
 (Select) .1896 Hollerith

 Tabulating Machine Company .1911 Hollerith
Computing Tabulating 

Recording Company .1924  
International Business Corporation  IBM   1.4 
 

 
 1.4   Dr.Herman Hollerith 

  https://history-computer.com/ModernComputer/Basis/TabulatingMachine_Hollerith.html 

 .1939 Dr. Howard H. Aiken  Harvard University  IBM 
 Babbage .1944 Harvard Mark I

 5  Relay
 3-5  Mark I

. 1946  John Preper Eckert, Jr.  Dr. John W. Muschly  University 
of Pennsylvania  Electronic Numeric Integrator and Calculator  ENIAC 

 Mark I
 Relay

 Mauchly  Eckert  UNIVAC
  1.5 
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 1.5  UNIVAC  

  https://www.computerhistory.org/revolution/early-computer-companies/5/100 

 
  Dr. John Von Neumann

 ENIAC

 Neumann

 Electronics Discrete Variable Automatic Computer  
EDVAC  ENIAC 

.1952 

 “ ” (John Von 
Neumann Architecture) 

 “  2”   1.6 
 

 
 

 1.6  Dr. John Von Neumann  
 https://computerhisto.weebly.com/first-generation.html 
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1.4   
 
  
(Hardware)  6  
 
  1 (The First Generation) 
 .1951–1958

 (Machine Language)
 (Second) 

 MARK I Univac I, IBM 650, IBM 700, IBM 704, IBM 705, 
IBM 709   1.7 
 

   
 1.7   MARK I 

  https://sites.google.com/site/comphist101/harvard-mark-i 

 
  2 (The Second Generation) 
 .1959–1964  

 (Transistor)  
 1/103  (Millisecond)  

 200  (Magnetic 
core)  (Magnetic drum)

 2  (Assembly)  (Fortran) 

  IBM 1620, IBM 1401, CDC 6600, NCR 315 , Honeywell  1.8 
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 1.8   Transistor  Honeywell Computer 

  https://www.computerhistory.org/tdih/september/24/ 

 
  3 (The Third Generation) 
 . 1965–1970   
(Integrated Circuit : IC) (  (Silicon)  

 (Chip)
 1/106  

(Microsecond) 

 IBM360 

 Digital Equipment Corporation (DEC) 
 IBM  (Minicomputer)  2 

 DEC  PDP1 

 COBOL, PL/1, RPG, BASIC 
 IBM 360, CDC3300, UNIVAC9400 BURROUGH7500, PDP1  

1.9 
 

 

 1.9   IBM System 360 
  https://www.ibm.com/ibm/history/exhibits/mainframe/mainframe_PP2044.html 

  4 (The fourth Generation) 
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 .1971
 Large Scale Integrated (LSI)  Intel

 (Microprocessor)
 PC

 (CPU) 2  (Control Unit)
 (Arithmetic / Logic Unit)

 Large Scale Integrated (LSI)  Very Large Scale Integrated (VLSI) 
 

 1109  (Nanosecond) 
 11012  (Picosecond)  LSI

 PASCAL, C  IBM 370 
  

 (Database)  1975 
 Altair  Intel 8080

 Object Oriented Programming  OOP  Visual Programming

 (Local 
Area Networks)  LAN 

 (Wide Area Networks )  WAN 
   1.10 

 

    
 1.10   4 IBM 370   LAN 

  https://imgur.com/r/mechanicalkeyboards/TeKd1 
 

  5 (The Fifth Generation) 
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 .1980–1989
 Management 

Information System  MIS .1980
 (Artificial 

Intelligence)

 (Database)  
(Software)

   1.11 
 

 
 1.11   MIS  

  https://suthakornblog.wordpress.com/2016/10/26/mis/ 

 

  6 (Sixth Generation) 

  5

.1990

 

 6  1.12   
 1. 

  
 2.  
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 1.12   

  https://www.whatcar.co.th/33701/mg-ismart-technology/ 

 

1.5  

    
 1.13   

 
 

  
 

 1.   (Speed) 

 
 2.  (Reliability) 

 
 3.  (Accuracy) 

 

 (Garbage In, Garbage Out) 
4.  (Storage)  1 

 1,000 
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 Flash Drive  
5.   (Communications and Networking) 

  1.13 
 

1.6  
 

 
 1.14   

  www.rasilnews.com/menkeu-teknologi-adalah-peluang-bukan-ancaman 

 

 
 1. 

 4G 
 2.   3  
  -   

 e-Learning, e-Library, e-Classroom, e-Testing  
  -    
e-Learning, e-Library, e-Classroom, e-Testing  
  -  

 
 3.  

 
  Chat Line Messenger Webboard Video Call  

 4.  
 

 e-Government, e-Filing  
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 5. 

 
 6.   

 
 7.   

 
 8.   

  
   

 9.   
        

    
 

 10.    
   e-

Commerce   
 

 11.   
         e-Banking 

 
 12.   

    

     
 13.   

 
 14. 

 

 Google Earth, Google Map, m-Traffic  
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 15.       
 

 
 16.     2   
  1)  Tablet 

 
  2) 

  1.14 
 

1.7   
 
  2018 (Technology Trends 
2018) 

 
 

 1.  (Artificial intelligence: AI) 
 

 
 1.15   (Artificial intelligence: AI) 

  http://bigdata.black/training/tutorials/what-is-artificial-intelligence/ 

 
 (Artificial Intelligence)  AI 

 AI  4 
 (Acting Humanly)   (Thinking Humanly)   

(Thinking Rationally)   (Acting Rationally) 
  AI 

  
 AI 

  1.15 
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 2.  (Augmented Reality: AR) 
 

   
 1.16   (Augmented Reality)  AR 

  https://www.dezeen.com/2013/08/05/ikea-launches-augmented-reality-catalogue/ 

 

 (Augmented Reality)  AR
 (Real World)  (Virtual World)  

 
 AR 

 VR 
 AR 

   1.16 
 

 3.  (Virtual Reality: VR) 
 

 
 1.17   (Virtual Reality)  VR 

  www.grutube.com/youtubelibrary/youtube-news/google- -virtual-reality-vr 
 

  (Virtual Reality)  VR 

 AR 
 AR 

 3  VR 

 VR  
   1.17 
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 4.  (Blockchain) 
 

 
 1.18  Blockchain 

  https://www.intheblack.com/articles/2018/03/22/blockchain-future-record-keeping 
 

 (Blockchain) 

 Blockchain  (Data Structure) 
 Digital Transaction  (Chain) 
 Block  (links) 

 Blockchain
 Algorithm 

 Transaction  Transaction 
 Blockchain  Bitcoin  

 
 Blockchain

   1.18 
 
 

 5.  (Drones) 
 

 
 1.19  (Drones)  

  https://www.droneshopcanada.ca/products/matrice-210 
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  (Drones)  (Unmanned Aerial Vehicles: UAVs) 

 

 (Environmental Impacts) 
  1.19 

 

 6.  (Internet of Things : IoT) 

   
 1.20   (Internet of Things)  IoT 

  https://www.paxus.com.au/blog/impact-internet-things-iot/ 
 

  (Internet of Things)  IoT 

 
 IoT 

 
 IoT 

  1.20 
 

 7.  (Robots) 
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 1.21   

 https://spectrum.ieee.org/automaton/robotics/home-robots/robot-gift-guide-2018 
 

  (Robots)

  

   1.21 
 

 8.  3  (3D Printing) 
 

  
 1.22   3  (3D Printing) 

  http://www.techhoodoo.com/2016/02/3d-print-your-ideas-with-shaperjet-3d.html 

  3  (3D Printing)  3 
 3  (3D Printer)

 

 3  
 (Education)  (Design) 

 (Automotive)  (Engineering)  (Architecture)  
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(Medical & Dental)  (Fashion & Jewelry)  
(Aerospace)  (Food)    1.22 
 

 9. Chatbot & Conversational Platform 
 

   
 1.23   Chatbot & Conversation Platform  
  https://teks.co.in/site/blog/top-12-tips-to-choose-the-best-chatbot-platform/ 

 

 
 IT  PC Notebook  Mobile 

 
 Application 

 
 Chatbot 

 Chatbot 
 e-Commerce  Alibaba  Interface 

   1.23 
 
 
 

 10.  (FinTech) 
 

 
 1.24   (FinTech) 

 https://financialtribune.com/articles/world-economy/79492/fintech-growing-more-valuable 
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 FinTech  Financial  Technology 
   ATM 

 Credit card  1950  ATM  1967  Online banking 
 1980  FinTech 

 Startup 

 National ePayment  Startup   1.24 
 

 11.  (Face Recognition) 
 

 
  1.25   (Face Recognition) 

  https://newsroom.unsw.edu.au/news/science-tech/human-plus-machine-face-recognition-its-best 

 
  (Face Recognition) 

 Machine perception 
   Face Recognition  1)  (Face 

Detection)
 2)  (Face Recognition) 

 Smart Phone  1.25 
 

 12.  (Low-code 
Development Platform) 
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 1.26  (Low-code Development Platform) 
  https://www.techtalkthai.com/what-is-low-code-development-platform-by-outsystems/ 

 

 Low-code Development  
Application 

 

 Visual Modeling  
Application  Application 

 Application  Application 
 Developer  

1.26 

 

 13.  (Multi-Cloud Strategy) 
 

 
 1.27   Multi-Cloud 

  https://www.cloudwebhostingtips.com/multi-cloud-strategy-feasible-paas-saas-iaas/ 

 
 Multi-Cloud Strategy  Cloud 

 Cloud 
 

 360 Data Management  3   1) 

  2) 
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  3)  

   1.27 
 

 14.  (Serverless Architectures) 
 

 
 1.28   serverless-architecture 

  http://madewithserverless.com/serverless-architecture-ecommerce-website/ 

 
 Serverless  Server  Server 

 Cloud Provider  Server 
 Server  Cloud  

Environment  Docker  Enterprise 
Server  Serverless Architecture  setup  Server 

  Web Hosting 
 24  ( )  Serverless  (run)
 (run)  RAM  

   1.28 

 15.  (Quantum Computing) 
 

 
 1.29   Quantum Computing 



 | 23 

 

  http://www.dv.co.th/blog-en/quantum-computing 

 

 Quantum Computing
 Bit  0  1 

 Quantum Bit  Qubit 
 0  1  Qubit  

Bit  Qubit  Qubit 
 Qubit  

Multitasking  PC  100  
 Quantum Computing  Qubit 

 Qubit 
 Qubit  Qubit 

 -273.15  Quantum 
 1980  

 
 Quantum Computing  Online Security 

 AI  AI   

 DNA   

 1.29 
 
 

 16.  -19 
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 1.30  6  CES 2021 

  https://techsauce.co/tech-and-biz/ces-2021-key-trend-technology 

 
 CES 2021  (ALL - Digital) 

 COVID-19 
 Techsauce (https://techsauce.co/tech-and-biz/ces-2021-key-

trend-technology,  12, 2021)   
  COVID-19  

 E-Commerce  10  
 8  Telemedicine  Virtual  10  

 15  Streaming Video  Netflix  7  Disney +  5 
 Subscribers  50  Remote Learning  

 250  2  
 Intelligence of Things Gaining Momentum  Artificial Intelligence 
( ) 

 IoT  Internet of Things  Intelligence of Things 
 AI and Machine Learning  IT  

43  AI  Machine Learning 
 COVID-19 

 Robotic Process Automation 
 2  2021  Natural Language 

Processing 
 53  10 % 

 2019  Cloud Computing  59 
 Cloud Computing  

  CES  6  
Digital Health ( )  Digital Transformation (
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) Robotics & Drones ( ) Vehicle Technology (
) 5G Connectivity (  5G) Smart Cities ( ) 

 Digital Health   

 34  2021  1,246  2024  
  1.30 

 

 
 

          

 
  

 
 COVID-19  

 CES 2021  6  Digital Health 
)  Digital Transformation ( ) 

Robotics & Drones ( ) Vehicle Technology ( ) 
5G Connectivity (  5G) Smart Cities ( ) 
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 2  1     10 
 

1.  
2.  
3.  
4.  1  2  
5.  
6.  
7.  
8.  
9.  3  AI, AR, VR, 

Big Data, Cloud Computing, Blockchain, IoT 
10.  6  
 

 2     15  

1.  
.  .  

 .  
2.  

. .  

. .  +  
3.  

.  ATM . iPad Pro 

.  . Smart TV 
4.  (Vacuum Tubes)  

.  1 .  2 

.  3 .  4 
5.  (Integrated Circuit: IC)  

.  1 .  2 

.  3 .  4 
6.  2  “ ”  

. Charles Babbage . Herman Hollerith 

. John Von Neumann . Steve Jobs 
7.  
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. Augusta Ada Byron . Alexandra Herman 

. Lady Diana . Jennifer Kim 
8.  

.  (Speed) .  (Accuracy) 

.  (Network) .  (Morality) 
9.  

.  .  

.  .  
10. 

 
. AR, VR . Big Data 
. Cloud Computing . IoT 

11.  
. FinTech . Face Recognition 
. Chatbot . 3D Printing 

12.  
. Drone  . Blockchain 
. AR, VR . Quantum Computing 

13. -19  
. Digital Health . Digital Transformation 
. Robotics & Drones . Vehicle Technology 

14. -19 
 (disruption) 

 
. Digital Health . Digital Transformation 
. Robotics & Drones . Vehicle Technology 

15. 
 

. Robotics & Drones . Vehicle Technology 

. 5G Connectivity  . Smart Cities 
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Jeffery L. Whitten, Lonnie D. Bentley. Introduction to Systems Analysis & Design. 
McGraw-Hill, 2008. 

K.E. Kendall and J.E. Kendall. Systems Analysis and Design (sixth edition). Prentice-
Hall, 2005. 

John W. Satzinger, Robert B. Jackson, and Stephen D. Bued. Systems Analysis and 
Design in a Changing World. Thomson Learning, 2004. 

Alan Dennis, Barbara Haley Wixon. Systems Analysis and Design. John Wiley & Sons, 
Inc. 2003. 

Brookshear, J.G., Computer Science and Overview. 7th Edition, America: Pearson 
Education Inc., 2002. 

https://th.wikipedia.org/wiki/  
www.applicadthai.com/articles/ -2018-  
www.techtalkthai.com/15-technology-trends-for-2018-by-techtalkthai/ 
www.shc.ac.th/shc_media_online/media_m4/information/infor1.htm 
http://suriyamanjit01sbw.blogspot.com/2014/07/blog-post.html 
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http://mindphp.com/ /240-ai-machine-learning/5227-face-recognition.html 
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https://thestandard.co/quantum-computer-1 
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2.  
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2.1  

 

 “Platform” 
 Microsoft, Google, Facebook, Line, Grab 

 

  
 

  

 

 

2.2  

 (Platform) 
 ( )  

 Windows  iOS  
Apple  Android  Google3

 (Operating System) 
 Microsoft Windows  

                                                        
3  Cambridge University, Cambridge Dictionary [Online], Available: 

https://dictionary.cambridge.org/dictionary/english/platform[2019].   
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Microsoft Windows  Intel/AMD 
 Mac OS  Apple 

Apple A10 

 Windows  
 Apple Macintosh 

 
 The Rise of the Platform Enterprise: A Global Survey4

 176 
4   

1)  (Innovation Platform)

 Innovation Platform  
Apple iOS  Google Android  IOS  
Android 

  
2)  (Transaction Platform)

 Grab 

  

3)  (Integration Platform)  Innovation 
platform  Transaction Platform 

  
4)  (Investment Platform)

  
 

                                                        
4 Peter C. Evans, Annabelle Gawer, The Rise of the Platform Enterprise: A Global 

Survey,. (New York, NY : The Center for Global Enterprise, 2016) 
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 3.1  

 

  Alibaba, Apple, Facebook, Google, Microsoft, eBay  Visa 

 Platform  “ ” (Matchmakers) 

 Airbnb, Wikipedia  Uber  
 

 
 (Innovation Platform)  

2.3  

 3.3.1  

   
  

5

 (Instructions)  CPU 
  

1)   
2)   
3)  

  (Software Programs) 
 (Coding Programs) 

 (Programmer) 

 (Programming Flow System)  (System 
                                                        

5  , , 
(  : , 2551),  21. 
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Analyst) 
  

 (Product) 

 
 Editor  Visual Studio, 

Google Android Studio, EditPlus )  
 2.3.2  

  
 7 6   

1)  (System Software)
 (  

)  (   
 Editor )  (Compiler) 

2)  (Application Software)

   
 

3)  (Scientific Software / 
Engineering)   

        
   

4)  (Embedded Software) 
  

     
5)  (Product-Line-Software) 

 
6)  (Web Application) 

 “ ” 
7)  (Artificial Intelligence Software)

 (Algorithm)   
    

                                                        
6 ,  (Software Engineering),  3, (  

: , 2550),  11. 
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 (System Software)  
 (Application Software) 

  

 

2.4   

  (System Software)  

  

2.4.1  

 (System Software)  3  
1)  (Operating System)

  

 
 Windows, Unix, DOS, Linux  

2)  (Utility Program) 

 
Norton, Winzip, Scan virus  

3)  (Translator)  Source Code  Object Code (
) 

 2  (Compiler)  
(Interpeter)  (Link) 

 
 2     (Basic)  (Pascal)  
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(C)  (Java)  (Cobol)  SQL  HTML    
(Visual  Object Oriented Programming)  Visual Basic, Visual C  Delphi  

2.4.2  (Operating System) 
 (Operating System)  OS 

7 

 

 

 

 
 

 

 3  
(1)  (Network Operating System) 
(2)  
(3)  handheld computer 

 
               
                        1)  (Network Operating System) 

(1)  (Windows Server)
 Windows NT 

 Windows Server  
 (Server) 

                                                        
7 ,  (Operating Systems), (  :  
, 2553),  4. 



 | 36 

 

 
 

 
 3.2 (Windows Server) 

 : https://stefanscherer.github.io/docker-on-windows-server-2019 
 

(2)  (OS/2 Warp Server) 

.2549 .2548 
 (Serenity System)  e-

ComStation  1.2R  2.2 RC7 Silver  
.2552 

 

 
 3.3  (OS/2 Warp Server) 

 : https://metztli.it/blog/index.php/ixiptli/os-2-11-smp-upgrade 
 

(3)  (Solaris)
 Unix  Sun Microsystems 

 E–commerce   
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 3.4  (Solaris) 

 : https://www.phoronix.com/scan.php?page=news_item&px=Solaris-11.4-GNOME-
Shell 

 
                          2)  

(1)  (DOS)  (Command Line) 
 DOS  Disk Operating 

System  
 OS  (Operating System) 

 (PC)  " "  
 MS-DOS  

 
 3.5  (DOS) 

 : https://winworldpc.com/product/project/40-for-dos 
 

(2)  (UNIX)  
1960 8  (OS)  
                                                        

8 Department of Electrical and Electronic Engineering University of Surrey Guildford 
Surrey..  UNIX Introduction [On-line]. Available: http://www.ee.surrey.ac.uk/Teaching/ 
Unix/unixintro.html(2000) 
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multitasking  multiuser  
 unix  text 

 command  pipe (|) 
 Unix  Kernel  start/stop 

 file system  resource 
 

 

 
 3.6  (UNIX) 

 : http://www.ee.surrey.ac.uk/Teaching/Unix/unixintro.html 
 

(3)  (Windows) 

 Windows  GUI (Graphic-User Interface) 

 Windows 
 (windows) 

 Windows XP , Windows 7, Windows 8, Windows 10 
 

 
 3.7  (Windows) 
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(4)  (Linux)  

 GNU (GNU's 
Not UNIX) 

9

 (Update) 
 

(Ubuntu)  (Linux Mint)   (Cent OS)  (Debian OS)   

 
 3.8  (Ubuntu) 

 : https://www.beartai.com/news/itnews/235865 
 

(5)  (Mac OS) 
-

 (GUI) 
 Mac  Mac OS  Mac OS X  X  

10  (  X)  Mountain Lion (10.8)  Apple 
 Mac OS X  OS X  OS X Maverick 

(10.9)  Mac OS / 10 

                                                        
9  . Linux  ? 

[ ], : https://web.ku.ac.th/schoolnet/snet1/software/linux/#linux2 [2542].   
10  ,  Mac OS X Mavericks & iLife/iWork , 

(  : , 2557),  25. 



 

 
 

 
 3.9  (OS X) 

 : https://www.macworld.co.uk/review/mac-software/yosemite-vs-mavericks-mac-
os-x-3580644 

 
(6)  (Google Chrome OS) 

 Google  Open Source
 
 

Chromebook 

 

 
 3.10  (Google Chrome OS) 

 : http://www.gadmo.com/web/everything-you-need-to-know-about-google-
chrome-os 

 
                           3)  handheld computer 

(1)  (Symbian) 
 (Wireless) 
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 Nokia 

 Symbian  

 
 3.11  (Symbian) 

 : https://www.mxphone.net/10698-Nokia-Symbian-Belle 
 

(2)  (Windows mobile)
 1996  Microsoft 

 Windows CE  Microsoft  2017 
 Windows 10 mobile 

 Windows  

 
 3.12  (Windows mobile) 

 : http://globedia.com/windows-phone-deberias-saber 
 

(3)  (BlackBerry OS)
 RIM (Research In Motion)  BlackBerry  
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(  RIM  BlackBerry ) 
 Application Store  BlackBerry App Word 

 
 3.13  (BlackBerry OS) 

 : https://www.mxphone.net/tag/blackberry-os-10-3 
 

(4)  (Android)  (Android) 

 Search Engine 11

 (Open Source) 

 
 Playstore 

 
 3.14  (Android) 

 : https://krify.co/launch-android-oreo-smarter-faster-powerful-android-os    
 

                                                        
11 , Android Smartphone,  : , 2555),  10 
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 (5)  (iOS)  (iOS)  iPhone 
OS  iPhone  29  2550 

 iPhone  
iPod Touch  iPad  Appstore 

  iPod touch, iPhone  iPad  

 
 3.15  (iOS) 

 : http://genk.vn/mobile/hau-iphone-6-cac-kich-ban-co-the-xay-den-voi-apple-
20150203233633901.chn 

 
 

2.4.3  (Utility Program) 
 

 2   
 1)  (OS Utility Program) 
  (1)  (File manager) 

 (image view)  
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 3.16  (File manager) 

 
  (2)  (Uninstaller) 

 

 
 3.17  (Uninstaller) 

 
  (3)  (Disk scanner) 

 bad sector 
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 3.18  (Disk scanner) 

 
  (4)  (Disk Defragmenter) 

 
 

 

 
 3.19  (Disk Defragmenter) 

 
  (5)  (Screen Saver) 

 5  10
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 3.20  (Screen Saver) 

 
 2)  (Stand-Alone Utility Program) 
  (1)  (File compression Utility) 

 (Zip File)  WinZip, 
Winrar  

 
 3.21  Winrar 

 
  (2)  (Firewall)
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 3.22  (Firewall) 

 
  (3)  (Anti Virus Program)

   

 

 2  
                       - 

 McAfee VirusScan, Kaspersky, Avast, AVG AntiVirus  
                       -  

 (Adware)  McAfee 
AntiSpyware, Ad-Aware SE Pro, Spyware BeGone  
 

 
 3.23  Avast  Free AntiVirus 

 
 2.4.3  (Translator) 
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 “  (High-level Language)” 

 0  1  “ ” 
 (Low-level Language) 

 

 3  
1)  (Asseblers)

 (Assembly Language) 
 

 (Low-level Language) 
2)  (Interpreters) 

 (high-level Language) 

 
3)  (Compilers)

 (high-level Language) 

 Object 
Code 

  

 
2.5  

  (Application Software) 

 

  

 2   
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1)  (Special Purpose Software) 
 (Tailor Made Software) 

 

 

 3.24  

 

2)  (General Purpose Software) /  
(Package Software)

  
1.  (Database Management Software) 
2.  (Word Processing Software) 
3.  (Caculation Software) 
4.  (Presentation Software) 
5.  (Graphics and Multimedia 

Software) 
6.  (Web Site and 

Communications Software) 
  (1)   (Database Management Software) 

 (Database) 

 

 Dbase , Paradox , Foxbase , 

Microsoft Access 
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 (Record) 

 (Field)  

 

 

 

 3.25  Microsoft Access 

 

  (2)  (Word Processing Software) 

 (File) 

 Microsoft Office Word , 

Adobe Indesign , CorelDraw , WordPerfect , OpenOffice , Pladao Office       
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 3.26  Microsoft Word 

 

  (3)  (Calculation Software) 

 

 

 Microsoft Office Excel , OpenOffice 

Cale  Pladao Office  

 

 3.27  Microsoft Excel 

 

  (4)  (Presentation Software)

 

 Microsoft Office PowerPoint , OpenOffice Impress , Pladao Office  
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 3.28  Microsoft PowerPoint 

 

  (5)  (Graphics and Multimedia 

Software)  

 

 

 

 3.29  Adobe Photoshop 
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  (6)  (Web Site and 

Communications Software) 

 

 

 

 3.30  Microsoft Outlook 

 

  (Platform) 
 ( ) 

 Windows  iOS  Apple 
 Android  Google  

 (Operating System) 
 Microsoft Windows  

 4   (1)  (Innovation 

Platform)
 (2)  (Transaction Platform)

 (3)  (Integration 
Platform)  Innovation platform  Transaction Platform   

(4)  (Investment Platform)   
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 (Software Programs) 
 (Coding Programs) 

  (1)  (Packaged or 
Ready-Made Software)  (2)  
(Customized or Tailor-Made Software) 

 (3)  (Shareware) 
 (4)  (Freeware) 

 (5)  (Open Source) 
 

 (1)  (System Software) (2) 
 (Application Software (3)  (Scientific 

Software / Engineering)  (4)  (Embedded Software)  (5) 
 (Product-Line-Software) (6)  (Web Application) (7) 

 (Artificial Intelligence Software) 
 (System Software)   

 (System 
Software)  3   (1)  (Operating System) 

 (2) 
 (Utility Program)   
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 (  
Chulanet, KSC, Infonews )29 

                                                        
29 , “Internet”, 

, (  : , 2546) ; [ ],  : 
https://dictionary.sanook.com/search/dict-computer/internet [7  2564] 
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 (Internet) 
 5.1

 TCP/IP (Transmission Control Protocol / Internet Protocol) 

 
 

 
 

 5.1  
: http://tc.mengrai.ac.th/paisan/e-learning/internet/page31.htm 

 

 (World Wide Web)  “ ” 
 (User) 

 

 (Remote Login)  

30

 

                                                        
30   , , : 

 , 2543),  11.   
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5.3  

 (ARPAnet : Advanced Research Projects Agency 
Network)  (U.S.Department of Defense - DoD) 

.1960 ( .2503)  
.1969 ( .2512) 

 ( DARPANET = Defense Advanced Research Projects Agency Network) 
 4 

 1)  2)  3) 
 4) 

.1975 ( .2518) 
 

(Defense Communications Agency -  Defense Information Systems Agency) 
 ISOC (Internet 

Society) , IAB (Internet Architecture Board) 
, IETF (Internet Engineering Task Force) 

 
.1 983 ( .2 526 )  TCP/IP (Transmission Control 

Protocal/Internet Protocal) 
 TCP/IP 

 
.1980 ( .2523) 

 (National Science Foundation - NSF)  
.1986 ( .2529)  (Domain Name) 

 (Distribution Database)  ISP (Internet 
Service Provider) 

 www.yonok.ac.th 

 .th  thnic.co.th 
 th  
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.1991 ( .2534)  (Tim Berners-Lee)  CERN 
 (Web Browser)  

WWW (World Wide Web)  NCSA 
 MOSAIC ( )  

Marc Andreessen 
 (Browser Timelines: Lynx 1993, Mosaic 1993, Netscape 1994, Opera 

1994, IE 1995, Mac IE 1996, Mozilla 1999, Chimera 2002, Phoenix 2002, Camino 2003, 
Firebird 2003, Safari 2003, MyIE2 2003, Maxthon 2003, Firefox 2004, Seamonkey 2005, 
Netsurf 2007, Chrome 2008)31 

.1969 

 “TCP/IP” 
 TCP/IP 

 
 (user)  (Client)  (Server) 

  
.2530 

 
 ISP  ISP 

 
.2535 

 
( THAISARN - THAI Social / Scientific, Academic and Research Network) 

32  27 
.2535 

                                                        
31 Computer History Museum, “INTERNET HISTORY 1962 TO 1992”,  [ ].   : 

http://www.computerhistory.org/exhibits/internet_history/ [7  2564]  
32 , “ ”, [ ], 
  : https://www.saranukromthai.or.th/sub/book/book.php?book=25&chap=6&page=t25-6-

infodetail01.html [7  2564] 
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 (Internet Service Provider : ISP) 
 

 True TOT 3BB 

 (fiber optic) 

 UniNet (http://www.uni.net.th/) 
 

5.4   World Wide Web 

 
 Web 1.0  Static Web  (One-

Way Communication)  
(Digital) 

  
 2  Web 2.0 

 (Co-Creation) 
 (Interactivity)  Dynamic Web  (Content) 

 Web 2.0  (Two-Way Communication) 
 (E-mail)  Search Engine  (Web 

Board)   Web 2 .0   
(Relationship)  (Social Network) 

 (Virtual 
Communities) 

33 

                                                        
33 , “  (Social Networking)”, [ ],   :  

http://www.vcharkarn.com/varticle/40698 [7  2564]. 
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Social Networking  Classmates.com (1995)  
SixDegrees.com (1997) 

 Epinions.com (1999)  Jonathan Bishop 
 

 Social Networking 

 
 Hi5, MySpace, Facebook, Bebo, Linkedln, Multiply, 

Ning  7  
1.  (Data/Knowledge) 

 Wikipedia 
 Google earth 

 Wikipedia, google earth, dig  
2.  (Online Games) 

 items 

 SecondLife, 
Audition, Ragnarok, Pangya 

3.  (Community) 
 Profile 

 (Identity) 
 Hi5, Facebook, Myspace  

4.  (Photo Management) 
 Flickr, 

Photoshop Express, Photobucket  
5.  (Media) 
 YouTube, Imeem, Bebo, Yahoo Video, Ustream.tv  
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6.  (Business/Commerce) 
 Amazon, eBay, Tarad, Pramool  Social 

Network 
 

7.  6 
34 

 Web 3.0  Semantic Web  Social Network 
 Social 

Network  1,200  
 Social Network Website 

 Wiki, YouTube, Hi5, Facebook Myspace 
 

 

5.5  
 

 
1. 

 (Email) 

 
2. 

 

 (Search Engine) 
 (Web Browser) 

                                                        
34 . 
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6.  (Hypermedia) 

 
7. 

 

 Shockwave  
8. 
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35 

 

 
 

5.6  (Social Media) 

 (Social Media) 

 
 

 IRC (Internet Relay Chat)  (Chatprograms)  
(Electronic mail  e-mail)  (Webboard) 

 

 (Blogging) 
 (Twitter and Microblogging)  (Social Networking) 

 (Media Sharing) 
 

(Upload)  (Multimedia) 

 
 YouTube ( http://www.youtube.com - 

) Flickr ( http://www.flickr.com -  Slideshare ( 
http://www.slideshare.net - )36 

                                                        
35 , “ ”, .,   9  26 

 -  2539) : 23-32. 
36 , “ :  (Social Media: Future Media)”, 

Executive Journal, (11, October- December  2018) : 99-103. 
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5.7  (Cloud Computing) 

Cloud Computing  

 

, , 
 

 
 

 
 

 5.2 Cloud Computing Concepts and Migration Strategies of an Application 
to Cloud  

: https://hrushikeshzadgaonkar.wordpress.com/2011/05/20/cloud-
computing 
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Cloud computing 
  

  Cloud Computing , , 

 Cloud 
 "Anywhere! Anytime!"   
Google Apps for Education  (Cloud 

Computing) 
 Google 

 Google  Google Plus, Google Sites, Gmail, 
Google Calendar,Google Drive, Google Docs,Google Classroom   
Application  Client  Tablet, 
Notebook,  Smart Phone  Application  

 Google )37 

 
 5.3  

: http://web.sut.ac.th/g/index.php/documentation/google-plus?id=114 

 

 
1 .  Software as a Service (SaaS)

  
                                                        

37 , “  (Cloud Computing), [ ],   : 
http://web.sut.ac.th/g/index.php/documentation/google-plus?id=114 [7  2564]. 
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 Software as a Service  Gmail  Google 
Docs  Google Apps 

 Presentation 
 Server  

Google  
Chromebook 

 Mail Server  e-mail 
 Google Apps , 

,  
2.  Platform as a Service (PaaS) 

 Application  
Snapchat  PaaS  Google App Engine 

 
3.  Infrastructure as a Service (IaaS) 

 
 Cloud storage  DropBox 

, 
 Web Application  Software  

 Google Compute Engine, Amazon Web Services, 
Microsoft Azure 

4.  data Storage as a Service (dSaaS) 
 

5.  Composite Service (CaaS) 
 workflow 

 
 

5.8  (Internet of Things--IOT) 
 

Internet of Things (IOT)  (“things”) 
 electronic  sensors  software 

 operator 
 

Internet of Things (IOT) 
 

 “ ”  Internet of Things 
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 Internet of Things  2  

1. Industrial IoT  local network  
Sensor nodes  IoT Device  IP network 

 
2 . Commercial IoT  local communication  Bluetooth  

Ethernet (wired or wireless)  IoT Device  Sensor 
nodes  local devices 38 

39 
 Internet of Things  “ ” 

 Big Analog 
Data  

 0  1 
 ( )  3 

 
1.  (Monitor)  Internet of Things 

 (Real time) 

 Real time 
 Internet of Things 
 Internet of Things  (Sensor) 

                                                        
38 , “  Internet of Things”, [ ], 
  :  https://www.befirstnetwork.com/internet-of-things/ [7  2564]. 
39  Manches, Andrew., Duncan, Pauline., Plowman, Lydia., and Sabeti, Shari, “Three 

questions about the Internet of things and children”, TechTrends, Vol. 59 (January-February 2015) 
: 1. 
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2.  (Maintain) 

 
 Internet of Things  

3.  (Motivate) 
 Internet of Things  

40 
 Internet of Things  Internet of Things 

 3  
1.  (Personal Use)  Internet of Things 

 

 Internet of Things 
 “  (Smarthome)” 

 
2.  (Government Use)  Internet of Things 

 Internet of Things  “Smart cities”  

 “Value-Based Economy” 

 “  4.0” 
                                                        

40 Bradicich,  Tom,  (2015),  “The  7  Principles  of  the  Internet  of  Things  (IoT)”,  [ ],  
  : http://blog.iicon sortium.org/2015/07/the-7-principles-of-the-internet-of-things-iot.html 

[7  2564]. 
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 (Internet of Things) 

 Internet of Things 
 Internet of 

Things 
3.  (Global Use) 

 Internet of Thing  Internet 
of  Thing  
InternetLiveStats.com (  29  2559) 

 
721,434,547  24  29,078,158 

 2559)  42.7  68,146,609 
 0.8  3,424,971,237 

 2558  
) 

41 
 (Mobile Learning) Internet of Things) 

 
(Connect Academies) 

 
 

Internet of Things 

 Internet 
of Things  Device-to-Device 

                                                        
41 , “  (Internet of Things)  Internet of Things 

on Education”, ,   4  2 (  2559): 83 - 92. 
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42 
 Internet of Things  Kevin Ashton  1999 

 Auto-ID Center  Massachusetts Institute of Technology  MIT 
 RFID  RFID Sensors 

 2000  
Smart  Smart Device, Smart grid, Smart Home, Smart Network, Smart 
Intelligent Transportation 

 Sensor  Smart 
devices  
Kevin  “Internet-like” 

 “Things” 
 
A wireless Sensor Network (WSN)  Internet of Things 

 Internet Network  
Sensor Node  Wireless Sensor Network (WSN) 

 WSNs  (Physical 
Phenomena) 

43 
 Internet of Things  Hardware  

processors, radios  sensors  A Single Chip  System 
on A Chip (SoC)  WSN 

 Access Technology  3  1. Bluetooth 
4.0 2. IEEE 802.15.4e  3. WLAN IEEE 802.11™ (Wi-Fi) Gateway Sensor Nodes 

 Sensor nodes  Gateway Sensor Nodes 
 Gateway  Internet 

 Sensor Nodes  Gateway  
Local Network  Gateway  Local network  
Internet  Gateway 

 Local Network  

                                                        
42 Rose,  Karen.,  Eldridge,  Scott.,  Chapin,  Lyman,  (2015),  “The Internet  of  Things  (IoT):  An 

Overview Understanding the Issues and Challenges of a More Connected World”, [ ], 
  :   http://www.internetsociety.org/iot, [7  2564]. 
43  Overview of the Internet of Things, “ITU-T Y.2060”, [ ],   : 

https://www.itu.int/rec/T-REC-Y.2060-201206-zI [7  2564]. 
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 5.4 Diagram  Gateway  local 
network 

: https://maneeporn24.wordpress.com/2015/11/04/internet-of-things/ 
 

IPv6  Internet of Things  IoT devices 

 ( )  IP Address 
Version6  IPv6  

 IoT network  LAN, PAN,  BAN: Body Area Network  
Sensor  

Internet Network (Protocols)  IP, UDP, TCP, SSL, HTTP, HTTPS,  
 MQTT (Message Queue Telemetry Transport) 

 Machine-to-Machine 
(M2M)  Internet of Things  MQTT 

 (Message Queue)  Internet of Things 
 MQTT 

 
MQTT Broker  MQTT  

MQTT Protocol  Broker, Publisher  Subscriber 
 

1. Broker  message  topic 
 MQTT Broker  Mosquitto  OpenSource 

MQTT Broker  MQTT Broker v3.1/3.1.1 
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2. Subscriber  message  topic 
 data  

3. Publisher  MQTT 
 Internet of Things  Cloud service  

 Smart Home, Smart Office, Smart Farm  
 Internet of Things  Trend 

 IoT  Smart Device  
(Apple Watch) 

 Internet of Things  
 

 
 

 5.5  IoT Reference Model  4 Layers 44 
: Op. cit. Overview of the Internet of Things, “ITU-T Y.2060 

 
Layer 1 Application layer  IoT Applications 
Layer 2 Service Support and Application Support Layer Generic 

Support Capabilities  IoT Applications  Data Processing 
 Data Storage  Generic Capabilities  Specific Support Capabilities 

 Specific Support Capabilities 
 IoT Applications  

                                                        
44 Op. cit. Overview of the Internet of Things, “ITU-T Y.2060”. 
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Layer 3 Network Layer  Networking Capabilities  Functions 
 Network  Access and Transport Resource Control Functions, Mobility 

Management or Authentication, Authorization and Accounting  Transport 
Capabilities  IoT Service  Application 

 IoT-Related Control and Management 
Layer 4 Device layer  Device Capabilities  Gateway Capabilities 

 Model  Management Capabilities  
Security Capabilities 45 Management Capabilities  Traditional Fault, 
Configuration, Accounting, Performance  Security (FCAPS) Classes Security 
Capabilities  Generic Security Capabilities  Specific Security 
Capabilities. 

 Internet of Things  IoT 
 

 
IoT 

 IoT 

46 
•  (Short-Range Devices) 

 (peer-to-peer) 
 WiFi, Bluetooth, Z-Wave, ZigBee 

 
• 

 IoT 
 NB-IoT 

 LTE-M 
•  LPWAN 

 Low Power Wide Area Network (LPWAN) 
 Narrow Band  Ultra Narrow Band  

                                                        
45 Op. cit. Overview of the Internet of Things, “ITU-T Y.2060”. 
46 International Monetary Fund, Thailand World Economic Outlook Database, (Bangkok: 

International Monetary Fund, Apr 2012), p.81.   
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 LoRaWAN, 
SigFox,  Ingenu  

• 
 (Latency) 

 
 Internet of Things 

 Big Data 
 (real-time) 

 Internet of Things 
47 

1.  (Precision Farming) 

 

 
2.  (Industrial Internet) 

 
 

 
3.  IoT 

 

                                                        
47 Op. cit., International Monetary Fund, Thailand World Economic Outlook Database, 

p.82.   
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4.  (Utility Management) 

 IoT 
 (Telemetry)  Smart Meter 

 (Smart Grid) 
 (Demand Forecast) 

 
 

5.  (Smart Health)  IoT 
 IoT 

 (Bio signals)  
 (Wearable Devices) 

 (Predictive 
Diagnostic) 

 
6.  (Fintech)  IoT 

 (Auto-Payment) 
 (Wearable Devices) 

 
Internet of Things 

 
7.  IoT  IoT 

 

 IoT 
Applications 
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 Applications  IoT 
 IoT 

 
 IoT 

 

 IoT 
 

 IoT  
Thailand 4.0  
(Ecosystem)  IoT 

 1) 
 2)  (Radio Spectrum) 

 3)  (Network Address/Identity) 
 4) 

 
(Interoperability) 5)  (Cyber Security) 

 (Privacy)  6) 
 7) 

 IoT 8) 
 IoT 

 

  

 IoT 
 IoT . 

 IoT  IoT 
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9.  (Internet of Things--IOT)  
10. 

 

 
 2     15  
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. 
  

5.  “TCP/IP” 
 

. Transmission Control Protocol  

. Transmission Control Protocol / Internet  

. Transmission Control Protocol / Internet Protocol  
. Transmission Control Protocol / Intranet Protocol  

6. Social Networking  Classmates.com  
SixDegrees.com  

.  

.  

.  
.  

7.  
Social Networking  

.  (Family) 

.  (Online Games)  

.  (Community)  
.  (Data/Knowledge) 

8. Business/Commerce 
 

.  

.  

.  
.  

9. 
  

. 
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.   

.   
.  3  

10.  
.  (Blogging)  
.  (Twitter and Microblogging)  
.  (Social Networking)  
.  (Media Sharing) 

11. 
 

.  Service Cloud . Cloud Computing  

. Government Cloud  . Cloud Utility 
12. Internet of Things (IOT)  

.  

.  

.   
.     

13.  Tom Bradicich  Internet of Things 
 

.  

. 
 
.  
.  

14.  Internet of Things  
  

 
 

 
15.  IoT 

 
.  .  
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 6.2  
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" 
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 telecommuting 

 

  
 (Computer) .2542 

 “  
” 48

  

                                                        
48 , .2542. 
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 (input) 
 (process)  (output)  (storage) 

 
 “ ”

  
  work from home 

 Video 
Conference  

 

 
 https://www.dga.or.th/document-sharing/dg2021/ 

 
 (Programs) 
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 49   “New normal” 
  

   1.    (work anywhere but not every time)  Remote 
Working   

) , , co-working space 
 Work From Home 

 

 
   2.  (Digital Platforms and Data Usage) 

 GIS -

 
   3.   Health Conscious  -19 

 IoT 

 50 

                                                        
49 https://www.cdg.co.th/ 
50 https://www.cdg.co.th/ 
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.  (Educational Applications) 

  
 

 

 (e-Education)  “E-University” 51 
  “ ” (World Knowledge) 
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51 , , (  : ,2553),  111. 
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 (Computer Network)  2 

 3  
1. Local Area Network (LAN) 

 (LAN)  
10  100-1000 Mbps

  
 

 

 
2. Metropolitan Area Network (MAN) 

 (MAN)  
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3. Wide Area Network (WAN) 
 (WAN)   
 LAN  MAN  WAN 

 WAN 
     

            
 

 
6.3.1  

  5  
1.  (Resource)  Harddisk 

,  Printer   Hardware   
2.  (Network) (Gateway) 

   Minicomputer, Mainframe  
3.   Software   Software 

 (Network)   (Network)    
Software  Hard Disk   (PC)  

  (Maintenance)    Update Software 
 
4. User ( )  User  Hard 

Disk   User  
 

5.  Multiuser      Multiuser 
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6.3.2  (TOPOLOGY)  
 

 
1.  (Bus Topology)  

 
  

 
 
 
 
 
 
 
 

2.  (Ring Topology) 
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3.  (Star Topology)  

(hub) 
  

   
 

4.  (Mesh Topology) 
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5. ( Hybrid Topology) 

  
 
      

 
6.4  (Internet system) 

  
 

   

      

 
 

 
6.4.1  

1)  
  
 (Protocol)  
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 (Picture)  (Voice) 
 

                  

  
    

  
 ARPA  (Advanced Research Projects 

Agency)    " "
(Internet)  

 (Internet)  (Net)  
    .1969  

 (ARPANET) 
  (Advanced Research Project Agency Network)  (Web)    

(World  Wide  Web  : WWW)     .  1992    Center  for European  Nuclear  
Research  (CERN)      

        

   
2)   

 (Internet)  (Net)  
. 2530 

 
(AIT) 

. 2535
 (NECTEC)  6 

,    ( AIT)   
 NECTEC

 " " 
               . 
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 (Internet Thailand) 
  52 

 2534 (30 )  2535 (200 )  2536 (8,000 )  2537 (23,000 ).... 
 2550  6  59.97  

16.04  26.8  9.32  15.5 
 40.2  29.9 

 27.5  15.7 
 26.0  15.6  

 22.9  11.9  25.2  
 12.753 

 
 6.4.2  
  (Internet) 

 (Web)  (World Wide Web : 
WWW)   (hypertext)  

       

   
 
 
 
 
 
 
 
 
 
 

1)   
  (Protocol) 

  
 TCP/IP (Transmission Control Protocol/Internet Protocol)  

                                                        
52  http://www.manager.co.th/Telecom/ViewNews.aspx?NewsID=9500000067518 
53 ,  
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 Internet Protocol  TCP/IP  IP address  

32  1  4  8 
 (.) 

 256  0  255  IP address 
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2)  (Domain name system: DNS) 

 TCP/IP 
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Search Engine   

3. Met search Engines    
Search Engine  

 
Natural Language ( )  Search Engine

  
         

54 
 6.5.2  

1.
 
2. (“  ”)  

“ ”  “key word”  “ ” 
3.  (+)  (-)   + 

 –  
4. 
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  - NOT   NOT 

 NOT   “Search” NOT “Engine” 
6.  Advance Search

 (Search Engine) 
 Search Engine 

 Search Engine 
 

                                                        
54 http://www.yupparaj.ac.th/CAI/search/index.html 
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3)  (Web-Based Project) 

 
4)  

 

 
 

 
 (Virtual Tours) 

 (Collections) 

 

 web log 
 

 
 

 
1)  

 E-mail  List serve 
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GlobalSchool house, 21th Century Teachers.Net 

2)  

 
 

 
 

 

 
 

 

 
 

3)  

 

 Blog 
 (Digital  Academy) 

 “E-learning” (
)  

“E-school” ( )  “ ” 
(Virtual School)  (Interactivity) 

 
1.  
2. 

 
3. 

 
4.  (Web Board/Bulletin Board) 

 
5.  (Archives)  
6.  (Interactive Tutorials on the Web) 
7.  (E-trainning) 
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8.  (Simulation)  
(DigitalLaboratory) 

9.  
10.   

 

6.7  

 Digital Economy (New Economy) 

          (electronics 
document) 

 e 
e-Business -    (EDI) 
e-Commerce -  (virture  shopping) 
e-Thailand   -  e-Wisdom  e-Planing  e-Meeting  etc. 
e-Cash  -   e-Money,e-Banking, e-Book, e-Library, e-
Classroom, 
e-Learning, e-Magazine, e-Journal, etc. 

 
 

•     

 
•  Information Management  

 
•    (Globalization) 
–  

 
–   

 
•  

 
 

 
 IT 
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        online  
       Integration System  
       

 
 

        
        web-based IT  
        Global competition  
        

o    
o   Web-based applications  Ubiquatous   
o    

 Digital 
        ICT  
        www 
        digital  divide  

 
        (               c-
Business (Collaboration Business Model, Value Chain Model) 
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        Web Technology, EDI  Web Service 
 Virtual  

 c-Commerce 
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 (one to one)  
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 (one to many) 
 

 
 

 (many to one) 
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 (many to many) 
  

 
 

 

 
 

6.8  

  ( ) .  DGA 
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 21  2540 

 (Government 
Information Network : GINet) 

 ( .) 
 Government Information Technology Services (GITS) 

 ( .)  
 21  2554  

) ( .)  Electronic Government Agency (Public Organization) (EGA) 
 ( ) . 2554 

. 2534 

 ( ) 

 (Government Cloud) 
 (Government Information Network : GIN) 

 ( ) 
 ( ) . 2561 

 14  2561 
 ( )  

) . 2554  ( )  
.”  “Digital Government Development Agency (Public 

Organization)”  “DGA” 
 (

)  ( ) 
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 “
” (Transform Government Sector to be Digital Government) 

         4    
         .  DGTi Thailand 
         .  TDGA 
         .  
         .  

 
 Government 

Information Network : GIN . DGA 
GIN 

 ( ) ( .)  
IPv6  
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 GIN 
 ( ) 

 
 https://oldweb.dga.or.th/th/profile/880/ 
 

6.9  
 
  (International Organization)  

55   
(INGO)  (IGO) 

 (International Nongovernmental Organization: 
INGO)  (Nongovernmental Organization: NGO) 

 (Non-Profit Organization)  
 (Intergovernmental Organization) 

 (International Governmental Organization: IGO) 
 " " 

 (Sovereign State)  (Member State)  
(United Nations),  (Organization for Security and 
Co-Operation in Europe),  (Council of Europe),  
(International Labour Organization),  (International Police 
Organization) 

 (Central Commission for Navigation on the Rhine)  
(Congress of Vienna) . 1815 

 
 

 
  (International Telecommunication Union : ITU) 

                                                        
 55  The Penguin Dictionary of International Relations divides modern international 

organizations into two "basic types, the 'public' variety known as intergovernmental organizations 

(IGOs) and the 'private' variety, the international non-governmental organization (INGOs)." (Evans, 

Graham, and Richard Newnham. Penguin Dictionary of International Relations. Penguin, 1998, p. 

270.) 
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 (INGO)

 
  (Secretary 
General)  (2565)  " "  193 

 ITU 
 12  

 
 ITU  ( :  itupictures@Flickr) 

 
  ITU  4 56 
 1.  (Radiocommunication Sector: ITU-R)  

 

 
 2.  (Telecommunication Standardization 
Sector: ITU-T)  (standard)   

                                                        
56 . [ ]  : https://th.wikipedia.org/wiki/

. [  3  2565] 
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 (Telecommunication Standardization 

Bureau, TSB) . 1992  
(International Telephone and Telegraph Consultative Committee: CCITT) 
 3.  (Telecommunication Development Sector: ITU-
D) . 1992 

 (Telecommunication Development Bureau: BDT) 
 4.  (ITU TELECOM)  

 
 

 (E-Mail) 
 (Telnet)  (File Transfer 

Protocol: FTP)  Facebook Messenger, Line 
 (Big data) 

  
 -  Google  
 -  Facebook, Google+

 
  -  (Electronic Commerce, E-Commerce) 

 Lazada 
  -  

 
24  
  -  

  
 

  
  6  

   Local Area Network (LAN) Metropolitan 
Area Network (MAN)    Wide Area Network (WAN) 
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    .  .  
 ( ), 2542.  

  . . , 
, 2549. 

  . “ ”   
.  1  4.  : 

, 2546.  
  ,   . 

. .  :  ., . 
  ,    . 

.   : , 2549. 
  . .   :  

, 2544. 
  . .  : , 2547. 

  . . : , 2548. 
  ,   .  .  :  

, .  
http://www.geocities.com/teach_m02/in7pag3.html 
http://www.dtec.ac.th/uraiporn/Datastructure/unit/unit12.html 
http://www.thaiblogonline.com/noontoon.blog?PostID=622 
http://www.ipst.ac.th/it/website_1.shtml 
http://st.mengrai.ac.th/users/paisan/e-learning/internet/page34.htm 
http://www.phusang.ac.th/occu/cai/cai_fp/P3_13.htm 
http://www.school.net.th/library/snet1/hardware/network.html 
http://learn.wattano.ac.th/learning/userchap13 
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 7 

 

.  

 
 

1.  
2.  
3.  
4.  
5.  21  
6.  

7.   

8.   

 
  

  

  

  

  21 
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7.1    

 21 
 (Volatility)  (Uncertainty) 

 (Complexity)  (Ambiguity)  (VUCA 
World)  

  

 21 
 (Online Learning) 

 (Web-based Learning)  
(Mobile-based Applications) 

  
 
 

 2  (Synchronous) 
 (Real Time)  (Chat) 

 (Conferences)  
(Asynchronous) 

 (Web-bord)  (E-mail)  (Blog) 

  
 
 

7.2  (Online learning) 

 

 (Online Learning) 
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 (Distance Learning)  

(Web-Based Instruction)  ( e-Learning)  

 (Multimedia) 
 (Text)  (Image)  

(Animation)  (Sound )  (Video) 
 (Interactive Multimedia) 

 Web Browser  

 E-mail Chat  Social Network   
  
 1.  
 2.  
 3.  
 4.  

 (Multimedia) 

 
 (Links) 

57 
 

  
1. 

 
1.  

 

 
2.   

 
2.  

                                                        
 57 WORATHAN TECHNOLOGY. (2564), ?, [ ],  : 

https://www.worathan.co.th _Und_ _Que_[7  2564]. 
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 Google  Search 
 engine  

3.  
 

3.   
 (Online simulation) 

 
4.   4.   – 

 
 

7.3  

58  
 (Klien, 1991) 

59 
 (Driscoll, 2000) 

60 
 (Weiten, 2001)  

61 
 (2550) 

 

                                                        
 58 ,  .  2, 

, , 2558. 
 59 Klein, Stephen B., Learning: Principles and Applications, 2nd ed., (Singapore: McGraw 

Hill Book, Co., 1991). 
 60 Marcy P. Driscoll, Psychology of Learning for Instruction, 2nd ed., (Boston, MA, United 

States: Allyn & Bacon Inc.)  
 61 Weiten Wayne, Psychology : Themes and Variations, 5th ed., (Stamford: Thomson 
Learning, 2001).  
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62 

 (2554) 

63 

 
 

  

  (Bloom et al, 1956)64  Bloom’s Taxonomy 
 3 

 
 (Cognitive Domain)   

 6  
  1. 

  
  2. 

  
  3. 

 
  4. 

 
 

  5. 

                                                        
 62  , 

,  5, (  : , 
2550). 

 63  ,  10, (  : 
, 2554). 

 64 Bloom, B.S. (Ed.). Engelhart, M.D., Furst, E.J., Hill, W.H., Krathwohl, D.R., Taxonomy of 
Educational Objectives, Handbook I: The Cognitive Domain,  (New  York:  David  McKay  Co  
Inc,1956). 
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  6. 

 

 

  (Affective Domain)  
 

 
  

 5  
  1. 

 
  2. 

 
  3. 

 
  4. 

 
  5. 
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  (Psychomotor Domain)  
 

 
 5  

  1. 
 

  2. 
 

  3. 

 
  4. 

 
 

  5. 
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  (Dallard and Miller, 1950) 

 4 65  
 1.  (Drive) 

 
 2.  (Stimulus) 

  
 3.  (Response) 

 
 4.  (Reinforcement) 

 
 

 
 
 
 
 
 
 

                                                        
 65 Dollard, J., & Miller, N. E. (1950), Personality and Psychotherapy: An Analysis in 

Terms of Learning, Thinking, and Culture, (New York: McGraw-Hill, 1950). 
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7.4  

 66 
   
 1. Anyone, Anywhere and Anytime 

 24  
 2. Multimedia 

 (Multimedia)  
 

 3. Non-Linear  
 4. Interactive 

 (e-mail)  (web-board)  (chat)  (Social 
Network)   
  
  4 

 
 1.  (Content)

 
 2.  (LMS : Learning Management System)

 (Course Delivery)  
(Learning Management)  (Measuring)  

 (Content provider)  
(Instructor)  (Learner)  (Operator)  
 3.  (Communication)

 2 
 (Two-way communication) 

 

 2  
   1)  (Real-time)  Chat, White 
board/Text slide, Real-time Annotations, Interactive poll,  Conferencing  

                                                        
 66  BANTHITABLOG,  (E – LEARNING),    :  

https://banthitablog.wordpress.com/ / [24  2564]. 
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   2)  (Non real-time)  Web-board, e-
mail  
 4.  (Measurement and Evaluation)

 
 

7.5    

 

 (Web-Based Instruction : WBI) 
 (Web-Based Interactive Environment)  (Web-Based 

Education)  (Web-Based Multimedia Presentations) 
 (Interactive Education Aid)  

 3  
 1.  (Supplement)

 (feed back)  
 2.  (Blended or Hybrid learning)

 
 3.  (Comprehensive replacement)

 2  
   1) 

 
   2) 

 (face to 
face)  
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 1.  Massive Open Online Courses: MOOC 

 (Online Course)  (Open) 
 (Massive) 

 MOOC 

 
 

 MOOC 

 (Forum) 
  

 MOOC 
 

 Thai MOOC  (Massive Open Online 
Course)  (TCU : Thailand Cyber University) 

 https://thaimooc.org/ 
 MUX  SPOC (Small Private Online Course)  e-
learning  (MUX)  

 https://mux.mahidol.ac.th/  
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 PSU MOOC  
 https://mooc.psu.ac.th/  

 CHULA MOOC  

 https://mooc.chula.ac.th/  

 

 MOOC learn.in.th 

 http://mooc.learn.in.th/main/  
 Course Square 

 https://www.coursesquare.co/ 
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 2.  (Moodle  Modular Object 
Oriented Dynamic Learning Environment)

 CMS 
(Course Management System)  LMS (Learning Management System) 

 Microsoft Office, Web 
Page, PDF  Image 

 chat  web-board  

 export  
excel  (.zip) 

  Moodle  
 Moodle @ SWU 

 https://moodle.swu.ac.th/  TU 
Moodle  
https://moodle.tu.ac.th/  

 

 SUT e-Learning 
 https://elearning.sut.ac.th/  CMU Online 

KC-Moodle  https://elearning.cmu.ac.th/ 
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7.6  21   

   (2555)  21  
 (content  subject matter)

 21 

 (Core Subjects)  
 

 (Interdisciplinary) 
 21 

 21  
 1. 

 
 2.   

 
 

 3. 
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 (Productivity)  (Accountability) 
 (Responsibility) 

  21  
  21 

 21  21  
 1.  21 (21st Century Standards)

 

 
 2.  21 (Assessment of 21st Century Skills)  

 (
)  

) 
 (  

)  (Portfolios) 
 (Career Path)   

 3.  21 (21st Century  Curriculum  &  
Instruction)  21  
(Interdisciplinary : ) 

 (Competency-based) 
 (Problem-based) 

 (Learning Resources) 
 Project-Based Learning: PBL  

 4.  21 (21st Century Professional 
Development) 

 

 
 5.  21 (21st Century Learning 
Environment)
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  8  21 (Gen Net/Tweenies) 
 1)  (Autonomous Learning)  

 21 
 

 2)  (Thinking Skills)

 21 
 (Creative Learners)  (Analytical Thinkers) 

 (Reflective Thinking)  (Problem Solvers) 
 3)  (Effective Collaborators) 

 

 21  
(Collaborative Learning)  
(Communication Skill)  
 4)  (Enquirers)

 
 5)  (Active Learners)

 (Attentive) 

 
 6)  (ICT Skills)



 | 200 

 

 (Search 
Skills)  ICT 

 
 7)  (Second Language Skills)

 21  
 8)  (Engaged with Cultures) 

 (World Awareness)
 “ ” 

 (Self-Identity) 
 (Globalization) 

 
  8  21  Gen Net/Tweenies 

 21 

 3Rs x 7Cs  
  21 

 21 
 3Rs x 7Cs67 

  3Rs  Reading ( ), (W)Riting ( ) 
(A)Rithmetics ( ) 
  7Cs  Critical thinking & problem solving (

) Creativity & innovation (
) Cross-cultural understanding (

                                                        
 67 ,  21, (  : 

, 2555). 
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) Collaboration, teamwork & leadership (
) Communications, information & media literacy (  

) Computing & ICT literacy (
)  Career & learning skills ( )  

 
 

7.7   

  

 

 
 

 5G  (Virtual reality : VR) 
 (Augmented Reality : AR) 

 (Mixed Reality : MR)  (Internet of 
Things : IoTs)   (Applications)  
(Artificial Intelligence : AI)   
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 7.7.1  
    21

 
(Application)  (Platform)

 
   1) Google Classroom 
    

 
 

Google  Google Drive, Docs  Gmail 

 

 
   2) Cisco Webex Meeting  
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    Real time 
 Cisco Webex 

 
 3  1  web browser  Mozilla Firefox IE Chrome  2 

 App ( ) Cisco Webex Meetings Desktop App  3 
 App Cisco Webex Meetings 

Mobile App  iphone ipad  
Android 
    
  3) Zoom 

   
 

VDO  1,000  Collaboration 
 Video breakout rooms -

 (Chat) 
 

 (attention tracking) 

 
 Gmail  Outlook  

 End-to-end encryption  
  4) Microsoft Teams 
   
Google Classroom 

 (Cloud storage) 
 Microsoft OneDrive  

Microsoft Stream 
  Video Conference  Microsoft Teams 

 (e-classroom)  



 | 204 

 

 Windows Live 
  5) Learn Anywhere 
  

 
 Windows 

iOS Android  MC OS 

 
 
 

  6) Google Meet 
  

 Google  100 
 1

 
Desktop IOS  Android

 
 
  7) Skype  

  
 (Skype) 
 

 
VDO call  Poll  Location 

 
 
  8) LINE 
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 iOS, Android, Windows Phone 

 PC  Mac   
 100  

 1  1

 
 

  9) Facebook 
Messenger Rooms 
  Messenger Rooms 

 

 Video Call 
 1-1  

 Video Call 
 Invite 

 Copy Link 
 

(Head) 
 Fake User  

Report  Facebook  
 7.7.2  
 

 

 
  1) Google Form 
  Google Form  Google Docs 

 ) 
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 Google Form 
 Gmail  Account  Google 

 Web Browser  Login 
 Google  https://forms.google.com  (Template) 
  

 
  2) Plickers 
  Plickers (Paper + Clicker) 

 4 
  plickers.com 

 A, B ,C  D  
 Plickers  iOS  Android) 

 www.plickers.com  
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  3) Kahoot! 
   

 https://create.kahoot.it/auth/login
 

 

 
  4) Socrative 
  Socrative  
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 (Platform) 
 http://socrative.com  

 
  5) Zipgrade 
  

 www.ZipGrade.com  

 
 

 

  21

 (Online Learning)  
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(Synchronous) 
 (Real Time)  (Asynchronous) 

 (Multimedia) 
 (Interactive 

Multimedia)   

 (Multimedia) 
 2  (MOOC : Massive Open Online 

Courses)  (Moodle : Modular Object Oriented Dynamic Learning Environment) 
 Google Classroom, Cisco Webex 

Meeting, Zoom, Microsoft Teams, Google Meet  Skype 
 Google Form, Plickers, Kahoot!  Socrative   

 

 3Rs+7Cs  
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 2  1     10 

 
1. 

 
2.  (Synchronous)  

(Asynchronous)  
3.  (Bloom’s Taxonomy)  
4.  
5.  
6. 

 
7. 

 
8. Massive Open Online Courses: MOOC  MOOC 

 
9.  21 

 
10.  1 

 
 

 2     10  

1.  VUCA World  
.  .  
.  .   

2.  
.  
.  
.  
.  (Social Media)  

   
3.  (Synchronous)  

.  

.  

.  (Real Time) 
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.  
4.  (Asynchronous)  

.  

.  

.  (Real Time) 
.  

5.  (Cognitive Domain)  
.  
.  
.  
.  

6. 
 

.  (Cognitive Domain)  

.  (Affective Domain)  

.  (Psychomotor Domain)  
. . .  

7  (LMS : Learning Management System)  
.  
.  
.  
.  

8. TCU : Thailand Cyber University  
.   
.  
.   
.  e-learning  

9.  (Moodle  Modular Object Oriented 
Dynamic Learning Environment)  

.  

.  

.  
.  

10.  
. Virtual reality : VR . Augmented Reality : AR 
. Mixed Reality : MR . Artificial Intelligence : AI 
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. .  2.  
, , 2558. 

.   : .   
, , 2557. 

.  
.  5.  : 

, 2550. 
.   21.  : 

,2555. 
.  .  10.  : 

, 2554. 
Bloom, B.S. (Ed.). Engelhart, M.D., Furst, E.J., Hill, W.H., Krathwohl, D.R.  
 Taxonomy of Educational Objectives, Handbook I: The Cognitive Domain. 

New York: David McKay Co Inc.,1956. 
Dollard, J., & Miller, N. E.  Personality and Psychotherapy: An Analysis in Terms  
 of Learning, Thinking, and Culture. New York: McGraw-Hill, 1950. 
Klein, Stephen B.  Learning: Principles and Applications. 2nd ed. Singapore:  
 McGraw Hill Book, Co.,1991. 
Marcy P. Driscoll. Psychology of Learning for Instruction. 2nd ed. Boston, MA, United  
 States: Allyn & Bacon Inc.  
Weiten Wayne.  Psychology : Themes and Variations. 5th ed. Stamford: Thomson 

Learning, 2001. 
BANTHITABLOG. (2564).  (E – LEARNING). [ ]. 

 :  https://banthitablog.wordpress.com/ / 
[24  2564]  

WORATHAN TECHNOLOGY. (2564). ?.  
 [ ].  :   https://www.worathan.co.th

_Und_ _Que_[7  2564]. 
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 8 
 

 

 
  

1.   
2.   
3.   
4.   
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8.1   

 21 
 

 Digital Process  8.1  
 

 
 

 8.1  Digital Process  
 : https://medium.com/ingrammicroth/paperless-solution- 

 Digital-96a5abdfca52 
 

 

 hardcopy

 (digital signature) 

 (digital document) 
  

  

  (word 
processor program)   
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8.1.1  

 Portable Document Format (PDF) 
 e-Commerce 

 digital files 
 

 
1.  
2. 

 
3. 

 (e-mail)  
4. 

 
5. 

 
 
8.1.2   

 
1.  (Help)  

 
2.  

 (Spelling & Grammar)  (Auto 
Format)  (Auto Correct)  

3.  (import) 
 (export)  
4.  (Demo) 
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5. 
 

6. 
 

7. 

  
8. 

 
9. 

  

  Microsoft Word 365® 
 8.2  

 

 
 

 8.2  Microsoft Office 365® 
 : http://dacomservices.com.au/microsoft-office-365/ 



 | 218 

 

 
8.2   

 (2554) 
 

 
 
8.2.1  

 7  2553 

 (SIPA) 
 13  

 

 
1. TH Baijam .    8. TH KoHo .  
2. TH Chakra Petch .    9. TH Krub .  
3. TH Chamornman .  10. TH Mali Grade 6 .  
4. TH Charm of AU .  11. TH Niramit AS .  
5. TH Fah Kwang .  12. TH Sarabun PSK .  
6. TH K2D July8 .  13. TH Srisakdi .  
7. TH Kodchasal .    

 https://www.f0nt.com/release/13-free-fonts-from-sipa/ 

 

 
 

Tips:  
   Microsoft Word  “ ” ( -  ) 

  File > Options > Advanced > …     Use 
sequence Checking 

     “ , “ ” 
      “ ” 

         Insert > Symbol > More Symbols…  
   ...  Font >  “F70F”  Character Code >  Shortcut keys >  
Alt + P  >  Enter > Close 

      “ ” 

          Insert > Symbol > More Symbols…  
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   ...  Font >  “F700”  Character Code >  Shortcut keys >  
Alt + [  >  Enter > Close 

 “ ”  “ ” 
   :   SHift + B 
  “ ” ( -  ) :  SHift + Y 
  “ ” ( -  )    :  ( -  )  SHift 
+ Y 
  “ ” ( -  ) :  ( -  )  --

 “ ”  ( -  )  
 “ , “ ” 

   “ ” :  Alt + P  “ ”   
   “ ” :  Alt + [   “ ”   

 
8.2.2  

 
(folder)  (file name)  

 

 (  )  ( ? ) 
 (a-z)  (0-9) 

 (–) 
 (Space)  (Underscore)  

 (0)  01, 
02, 03, 04, 05, 06, 07, 08, 09  10, 
11, 12, …, 99  
 

  
 1  v1  

 
 13  2564 

 130464 ( ) 
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  (Handout)  1 (Draft 1) 

 13  2564  Mr.Wuthichai Attapong  
 (Computer and Digital Technology)  

000103  1/2564  
  : COM-000103-0164 
  : Handout-draft-01-130464-WuthAtt.docx 

 
 1  

   Handout-draft-01-130464-WuthAtt-01.docx 
  13  2564 

 
  Handout-draft-01-140464-WuthAtt-01.docx 
 
8.2.3  

 (Document Template) 
 

Page Setup  Styles
 8.3  

 

  

 

     OneDrive 

  This PC 
 

Page Setup:   Styles: 
 

 
(*.dotx) 

 
 8.3  

8.2.3.1  Page Setup 
            Page Setup  2   

      :     (Ruler) 
      : Layout > Margins > Custom Margins… 

Paper

Layout

Marigns Paragraph

Tab

Font

Page Setup Styles 
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 (Margins)  

 Margins 
 

 Orientation
 

 Paper 

 
 A4 (8.27  x 11.69 ) 

 Layout 

 

     
    

 
 8.4  Page Setup  

 8.4  Page Setup  
 Margins 

    Margins  
  (Top) 1.5  (3.81 ) 
  (Bottom)  1  (2.54 .) 
  (Left) 1.5  (3.81 ) 
  (Right)  1  (2.54 .) 

   Orientation   
   Portrait ( ) –  
   Landscape ( ) 

   Multiple Pages 
    (Normal) -  
    (Mirror Margins) –  

 Paper 
  A4  8.27  x 11.69 ) 

 Layout 
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  (Headers)  (footers) 
   Different odd and even  
      ( )  
   Different first page  
      ( )       
  (from edge) 
    (Header)  1  

 1  
   (Footer)  0.5  

 0.5  
 
8.2.3.2  (Styles) 

 (Styles)

 (Table of contents)  (Cross-reference) 
 (Styles) 

 Home …  Styles Gallery   
 Heading  

 (Header1)  (Header 2)  (Header 3) 
 Normal  
 Caption  

 
 

 
 

 
 

 
 8.5   

 
  8.5 

 ... 
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 Styles Gallery
 

 
 (Modify Styles)  Styles Gallery

 Microsoft Word 365®

  
1.   Alt + Ctrl + Shift + S   …  (Styles) 
2.  

3.     >>    Modify Style  

4.       8.6 

 

 
 Font... 

1.  Latin text  Complex scripts 
 Font, Font Style,  Size

 
2.   
3.  OK 

 

 
 
 
 

 Paragraph... 
1.  Thai Distributed --

 
2.  
    (  0.5") 
3.  6 pt 
    6 

) 
4.  OK 

 (Indentation, 
First line)  
(Spacing, before) 
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 Tab  “Tab stop 
position”  

  0.5"  Set 
  1"  Set 
  1.25"  Set 
---  OK 

 
    OK 

 

 
 8.6   Styles 

 
 

 Home     
8.2.3.3  

 Microsoft Word 365®

  OneDrive 
 www.microsoft.com/en-us/microsoft-365/onedrive/online-cloud-storage 

   File 
 

   Save  Save As  Browse 

 (   

8.2.2 ) 

   Open  Browse  
 

   File 
  

   Save As > OneDrive >  
   Save a Copy > OneDrive  
 --  

 --  More options…   
   Open > OneDrive >  
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File > Save As > OneDrive –  …  Open > OneDrive 
  File > Save a Copy > OneDrive –  

 
 8.7  

 
  Save  Save As  

 Save 
 

 Save As  
  (document template)  
Word Template (*.dotx)  Save as type:  
File Name :  ”) 

 Document > Custom Office Templates  

 
8.3   

 “ ”  “
.” 

  
 “ ” 

 " " 

  
 

 (social media) 

 
 



 | 226 

 

8.3.1  

 6  (1)  (2)  (3) 
 (4)  (5)  (6) 

.2526  
 (  28)  (

 29)  
 
 
 

 
    (  A4) 

  0.59" (1.5 cm)  0.79" (2.0 cm) 
  1.18" (3.0 cm)  0.79" (2.0 cm) 

     (Single)  1.05-1.1  
   (Indent)  0.98"  

(2.5 cm) 
     (Th Sarabun)  

16  
   (Th Sarabun) 

 
    

 

 
 
) 

 
 0.59" 

(1.5 cm) 
 

 

 
 

) 
 

 1.18" 
(3.0 cm) 

 29 ( ) 
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 : . https://www.m-

culture.go.th/hrd/ewt_dl_link.php?nid=842  
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 28 ( ) 
 

 
 

 
 

 : . https://www.m-
culture.go.th/hrd/ewt_dl_link.php?nid=842 
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8.3.1.1  
 Microsoft Word 365®  

 Layout > Margins > Custom Margins…  

 

 

 A4 
 

 
(1)  Portrait 

 
(2)

 (Top)  1.5 cm  
(Left)  3 cm  
(Bottom)  (Right) 2 cm 

 (Paragraph) 
 Paragraph… 

 
(1)  0.98" (2.5 cm) 
(2)  (Single) 
(3)

 Enter (1 Enter + before 6 pt)  
 (Font) 

 Font… 
 

 Latin text 
 Complex scripts  
  OK  

 

 

 
  Tab 

 3.15" (8 cm) 
 

 

(1)   
(2)  

   Tab :               First  Line    
Hanging Line 
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8.3.1.2  

 Microsoft Word 365®  
 Enter 1  

  

.2526 
 

  (  “ ”) 
 Insert > Pictures  Picture format

 1.5  (Position … Top Left) 
 (Wrap Text … Behind Text) 

 

 
  Insert > Pictures  
  (1)  1.5  
  (2)  Picture Format > Position … Top Left  -  
  (3) Picture Format >  Wrap Text … Behind Text -

 
  “ ”  (Bold) 

 29  Paragraph  Before  
16 pt  ( ) 

 Center ( )  8  “
”  Ctrl + Tab  
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    “ ” … 
 (Bold)  29  

      … Paragraph > Spacing: Before = 16 
    Center ( )  8  
     …  “ ”  Ctrl + Tab 

 “ ” “ ” “ ”  “ ” 
 (Bold)  20 

 (Single) 
 “ ”  “ ”  “ ” 

 “ ”  “ ” 
 

 
 

     
 …  (Bold)  20  
 ...   

 
       
 …  Paragraph > 
Spacing: 
     Before = 0 ( ) 
   “ ”  “ ”  “ ”  
 …  “ ”  ( )  7.75 

 
 …  Tab  “ ”  

 
 Enter 1 

 1 Enter + Before 6 pt 
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 Enter 1 

 1 Enter + Before 6 pt  
 “ ”  “ ” 

 (Paragraph > Before)  (0) 
 “ ”  Enter  4  4  

 
 

.2526 
 

 
 
8.3.2   

 
 

 
8.3.2.1  

 A4 (8.27 x 11.69 ) 
 (Top)  (Left)  1.5 

 (Bottom)  (Right)  1  
 (Header)  1.0 

 (Footnote)  0.5  

 (Page Setup)  Microsoft Word 365®  8.8  
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 8.8   Microsoft Word 365® 

 
 Microsoft Word 365®  

 8.2.3.1  Page Setup  
 
8.3.2.2  

 3  (1) 
 (2)  (3)  

1.   2  (1) 
 (2)  

1.1  
  

  Bookmark  
PDF 

 8.2.3.2  
(Styles) 

1.2   
  

 (Font…)  (Paragraph…)  
 (Font…) 



 | 234 

 

 

  
  

 

 
 

 

  Font… 

 
Ctrl + D  Font  (  8.6) 

 (Word Segmentation) 
 

 

 
 

 (Condensed) 
 

 
 Crt + D  Advanced 

 ( ) 2 
 By: 

 Enter 
…   3  

 Paragraph… 
 

 
(Bullet)  

 (Alignment) 
 

 

 

 (Indent) |  | 
 

  |  
 

 Paragraph… 

 (
 8.6) 

 (Thai Distributed)
 ) 
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 “ ”  “ ” 

 
 

 
 (Condensed) 

 (Expanded) 
  

 (Nonbreaking 
Space) 

 “ ”  
1.  “ ” 
2.  3  Ctrl + Shift + Spacebar  
3.  1  
4.  “ ”  
 

 (Nonbreaking Space) 

 ( ) 
 

2.  
 Insert Caption…  

1.      ... 

    
2.  Caption  
 

 (1)  New Label…  
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    ...  
(2)  “  8.”  
Label: 
    …  “8.”  “ ” 

 
       
8 
 

 
 

(3)  OK  
(4)  Label  “  8.” 
(5)  
    ...Below selected item – 

 
    …Above selected item –

 
(6)  OK 

“  8.1” 
 

(7)  
 

 
 

 
  

       8.1  Digital 
Process 
(8) 

 
    ...  Caption  

 1 – 2 (1)-(6) 
 (  

 
 8.9   

 ( ) 
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 (Ctrl + A)               

Update Field 
3.  

 
3.1  (Table of Contents : TOC)

 
1.  ( ) 
2.  References > Table of Contents  

8.10 
 

 

   
 
 
 

 
 

 8.10  (Table of Contents) 

 Update Table… 
 
 3.2  (Insert Table of Figures) 

 
(Style: Caption) 

 

 (Style: Caption)  
1.  ( ) 
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2.  References > Insert Table of Figures 
 (Table of Figures)  8.11 

 

 
 

 8.11  
 

(1) 
 Caption label  

 “  8.” 
 

   “  8.” 
 

...  “  8.”  “  8.”  Caption 
Label 

 

(2)   
(3)  OK  (1) 
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 Update 
Table… 

 
3.3  Bookmark  Portable Document Format (PDF) 

 (Styles) 
 Portable Document Format (PDF)

 “Bookmark” 

  
 PDF  Bookmark  

1.  
2.  File > Export > PDF/XPS Document > Create PDF/XPS 

3.   Options  
 

 

 PDF 
  All  
  Current Page  
  Page  

  
Bookmark  

 
 

 PDF/A compliant  PDF  
(Archives)

  
 Encrypt the document with a password 

     PDF 
 

 



 | 240 

 

 
 

 Bookmark  PDF
 

 

8.4   

 2 
 

8.4.1   

 File > Print  

 

 
 

 
 (Offiline -

) 
    ...  Printer  Properties  

 
 

8.4.2   
 (Embedded Font) 

 
1.  File > Save a Copy  Save As > Browse  

Tools > Save Option  
 Embed Only the characters used in the presentation (

) 
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 Embed all characters (
)  

2.  OK  Save  
 Portable 

Document Format (PDF) 

 
 PDF  3.3  

Bookmark  Portable Document Format (PDF) 
 

  

 
Microsoft Word 365 

 (SIPA) 

 
 “ ” “ ”  ( -  + -  )  

 (- )  (Symbols) 

 (Document Template) 
 Page Setup 

 
 “ ” 

.2526 
 (  29)  (  28) 
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    25  

1.  
. .  
. .  

2.  
.   
.  
.   
.  

3. 
 

. TH Chamornman . TH Krub 

. TH NiramitAS  TH SarabunPSK 
4.  “ ” 

. Ctrl + B  . Ctrl + Y 

. SHift + B . SHift + Y  
5.  “ ” 

. Ctrl + B  . Ctrl + Y 

. SHift + B . SHift + Y  
6.  “ ” ( -  )  Microsoft Word 

.  Use sequence Checking  

.  Use sequence Checking 

.   
.  

7.  “ ”  “ ”  Microsoft Word  
.  Use sequence Checking  
.  Use sequence Checking 
.   
.  

8.  
.  
.  
.  (a-z)  (0-9) 
.  

9.  (Document Template)  
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.  

.  

.  
.  

10.  
.  Margins  
.  Paper 
.  Layout  
.  Page setup 

11.  
.  Margins  
.  Paper 
.  Layout  
.  Page setup 

12.  (Styles)  
.   
.  
.   
.  

13.  Styles Gallery  
.  Alt + Ctrl + D .  Alt + Ctrl + Shift + D 
.  Alt + Ctrl + Shift + D . Alt + Ctrl + Shift + S 

14.  Save  Save As  
. Save  Save As  
.  Save  Save As  
. Save  Save As  
. Save  Save As  

15.   
.    
.  
.    
.  

16.  
.  1.5 .  3.0 . 
.  3.0 .  1.5 . 
.  1.5 .  3.0 . 
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 .  30 .  1.5 . 
17.  
 .  80  A4  
 .  80  A4  
 .  120  A4  
 .  A4  
18.  
 .   .   
 .   .   (Styles) 
19.  0.5”   
 .  Spacebar  0.5”   
 .  Tab 1   
 .  0.5”    
 .  ( )  ( )  
20.  “ ”  

  
 .   
 .  
 .  Condensed  
 .  Expanded 
21.  “ ”  

  
 .   
 .  Ctrl + Shift + Spacebar 
 .  (Nonbreaking Space)   
 .  ( )  ( )  
22.  
 .   
 .  
 .   
 .  Caption 
23.  
 .   
 .  
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.   
.  

24.  
.  
.  
.  
.  Hyperlink  

25. Bookmark  PDF  
.  
.  
.  
.  ( )  ( )  
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 9 
 

 

 
 

1.   
2.   
3.   Microsoft Excel  
4.   
5.   Microsoft Excel  
6.   

 

 
  

  

  

  Microsoft Excel  

  Microsoft Excel 
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9.1   

 (Spread Sheet) 

  

 Microsoft Excel365®  Microsoft 
Corporation  Dashboard

 Pivot Table  Pivot Chart (  9.1) 
 (Microsoft Cloud) 

 URLs  Advanced 
Threat Protection  
 

 
 

 9.1  Dashboard  Microsoft Excel 
 : https://www.9experttraining.com/articles/ -dashboard -excel 

 

 Microsoft Excel  
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9.2   

 
Microsoft Excel365®  Microsoft Corporation 

9.2.1  (Backward Thinking) 

 (Data management)

 

 Microsoft Excel   
(Backward Thinking)  “ ?” 

 “ ?”
 9.2 

 

 
 

 9.2  (Backward Thinking) 
 : , https://www.thepexcel.com/prepare-manage-data/ 

 

 “ ”  
“ ?”  “…

 2  E-Channel …” 
 “ ”   “ ” 

 “ ”  Database 
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9.2.2  

 (Spread Sheet)  
 

 1  (Text) 
 

 2  (Numeric) 
 3, 3.5, 4, 4.5,....   

 3  (Date/Time) 
 
 3 

 (Spread Sheet) 
 

 “ ”  (Text) 

 
 

9.2.3  

 
Microsoft Excel365®  Microsoft Corporation 

 
 9.2.3.1  

 Microsoft Excel 
 8.2.3.1  Page Setup 

 8 ( ) 
 Microsoft Excel365®

 Page Layout  (Paper size)  
(Margins)  (Header/Footer) 

 (Sheet) 

 “ ” 
 

9.2.3.2  (Worksheet) 
 (Worksheet)  Microsoft Excel   

(Cell)  (Row)  (Column) 
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         …  A1 (  A  1) 
 

 

 

 :  Enter 
   

   …  Ctrl  
 …  Shift  

  …  Delete 

 

1.  

 :  

 

 
 

 Ctrl  

 :  Home    
 :  1  

 

 1  
 

 :  1  

 

 1   
 

 :  

  Ctrl + A  
  

 

 :  Delete 
 :  Insert 
 :  Hide/Unhide 
 :  Clear Content 

2.  
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(1)   
    
Enter  
(2)  
   

 
        ...  
Format Cells 

 
3.  (Auto Fill)

   
3.1   

(1)  1  A1  2  B1  A1:B1 

(2)  (Fill Handle)  F1 
 ...  C1:F1  A1:B1  3-4-5-6  

 A  1  A1 
 2  A2  (Fill Handle)

 
3.1 

 A1 
 (Fill Handle)  Row 

 Column 
 
4.  Format Cells  

1.  
2.  2  
        Format Cells 
       Ctrl + 1 
 …  Format Cells  

4.1  Number  
 Microsoft Excel  “ ” 

 (  9.2.2 
)  
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1. Number  0 – 9  + - * / ( ) , $ . E 
 

(#######) 
 

2. Date   01-Jan-13, January-13, 
January 10 2013, 1/10/2013 

 Locate (location): Thai  Calendar type: Thai Buddhist 
3. Time  12:00,12:00 AM 

 colon (:) 
 Locate (location): Thai 

4. Percentage  (%) 
 

 Text  (Text) 
 

4.2  Alignment  
 Alignment 
 

Text alignment  
 (Horizontal)  (Width) 

 
 (Vertical)  (Height) 

 
Text control  

  Wrap text  
  Shrink to fit  
  Merge cell  

  
 (Font)  (Border)  (Fill) 

 Protection 
 (Locked)  (Hidden) 

 

9.3   

 Microsoft Excel 
 

(Function)  
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9.3.1  

 Microsoft Excel  2  
Formular  Function  
 
    
         

 

=SUM(B1:B8)*(C1:C8) 
 

 -  + - * / ^ 
 -  ( )  
 -  

 -  Microsoft Excel 
 

1.  Formular 

 (=) 
 

 

 

=5*10  --  Formular 
 5  10  A1 

 

2.  Function 

 :  A1  A10  B1 

 : (1)  A1  A10  B1 

 (2)  fx  AVERAGE  Insert Function 

        ...  Function Arguments 

 (3)  A1  A10  Enter 1  
 ...  Formular  “=AVERAGE(A1:A10)”  AVERAGE 

 A1  A10 

 

9.3.2  

 Microsoft Excel 

 2  

 (Relative Reference) 
 

 9.3 
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 9.3  (Relative Reference) 
 

 D2  B2  
C2  D2  B2  2  D2 

 C2  1  D2  E2 
 

 (Absolute Reference) 
 ($)  “ ” 

 
 

   
 

 ($)   Formular  
 F4  ($)  

 

 F4    
 1  =$B$2  
 2  =B$2  
 3  =$B2  
 4  =B2  

 
 9.3.3  

        Microsoft Excel 

 

SUM  

 =SUM(A2:A10) ...  A2:10 

AVERAGE  ( )  

 =AVERAGE(A1:A20) ...  A1:20 

AVERAGEIF  

 = AVERAGEIF(A2:A5,5) ..  A2  A5  5 

MIN  

 =MIN(A2:A6) ...  A2:A6 

MAX  

 =MAX(A2:A6) ...  A2:A6 

COUNT  
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 =COUNT(A2:A5) ...  A2  A5 

COUNTIF  

 =COUNTIF(A2:A5," ") ...  “ ”  A2  A5 

 =COUNTIF(A2:A5,5) ...  “5”  A2  A5 

VLOOKUP  

=VLOOKUP(lookup_value, table_array, col_index_num, range_lookup) 
 

value 
table_array 

 A2:A5  B2:D5 
 D2:D3  

 Col_1 Col_2 Col_3 

 A  B  C  D  

1  
2 13 5 14 1 =VLOOKUP(A2,B2:D5,3,1) 1  A2=13, B2:C2=5-14, D2=1; D2 
3 15 15 24 2 

=VLOOKUP(A3,B2:D5,3,1) 
3 A3=15, B3:C3=15-24, D3=2; 

D3 

4 16 25 59 3 
=VLOOKUP(A4,B2:D5,3,1) 

2 A4=16, B4:C4=25-59, D4=3; 
D4 

5 18 60 99 4 
=VLOOKUP(A5,B2:D5,3,1) 

2 A5=18, B5:C5=60-99, D5=4; 
D5 

 
 ####### 

 Shrink to fit 
 

: 

https://support.microsoft.com/th-th/office/ -excel- - b3944572-255d-
4efb-bb96-c6d90033e188. 
 

9.4   Microsoft Excel 

:

 
 

 

     “ ”  2564  . 
                                                                                                                                     .........................  

 
 

 
(5) 

 
(4) 

 
(3) 

 
(2) 

 
(1) 

1.       
2.       
3.       
4. 

 
     

5.       
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(Backward Thinking)  “ ?”  
 “ ?” 

  ?  
   A4  2.5 

 1 . 

 (Pie Chart) 

 Combo Chart
  

 

 
     “ ”  2564 

 

 
 

 
4+5 

 
(5) 

 
(4) 

 
(3) 

 
(2) 

 
(1)  

1.         

2.         

3.         

4.   
    

       

5.         

    
  

  

  ?   
  Microsoft 

Excel  

 1.  Microsoft Excel  

  
 Google Form

 Microsoft Excel  
 Format Cells… 
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 Microsoft Excel 
    

Download 
 QR-Code   

 
 

1.  Number   (0)   Decimal place

 OK  

 

 “  A”  (Find and Replace) 
 Ctrl + H  

 

 

 A  

 A  

 “A” 

 Home > Conditional Formatting > Highlight  Cell Rules… > Equal To…  A 

   OK 

 
2.  

 Microsoft Excel365    
30  7  2  sex  
age  5  item01, item02, item03, item04  item05 

 A-B-C-D-E-F-G-H  ID  

 

  “ ” 
 “ ”  

    1.  B2  A  1) 
    2.  View > Freeze Panel  
         

 

 

 

 
 



 | 260 

 

 

  
 

    
B sex:  1 -   

2 -  
-  
- * 

=COUNTIF 

C Age:  
AgeRange:  

 
 4 : 

 1-  (5-14 ) 
 2-  (15-24 ) 
 3-  (25-59 ) 
 4-  (60-99 ) 

-  
-  
-  
-  
- * 

=AVERAGE 
=MIN 
=MAX 
=COUNTIF 
 

D:H item01:  1 
item02:  2 
item03:  3 
item04:  4 
item05:  5 

 5-  
 4-  
 3-  
 2-  
 1-  

-  
- * 
-  
 

=COUNTIF 
=AVERAGE 
=SUM 

*   Microsoft Excel 
 

  = (  ÷ ) x 100 
 100 

 Percentages (  “
 Format Cells”) 

  ? ?  
1.  Microsoft Excel 

 (Transform Data)  Microsoft Excel 
 “  (Cell)”  “  (Range)” 

 (Defined Names)  “ ” 
 A1, B1  A2:D5 

1.1  
Microsoft Excel  Formulas > Define name  
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(1)  “  (Cell)”  “  (Range)” 

    …  B2:B31 (30R x 1C)  30  1  

(2)  “sex”  Name box  Enter 

    …  sex  B2:B31 

 Microsoft Excel 

(1)  Formulas > Define name  

(2)  Name box  Enter 

 

1.2   (=) 
 J1  =sex  Enter 

 “sex”  B2:B31 
 (=) 

 Enter 
1.3  

  Formula > Name Manager 

 

 
New..  Formulas > Define name 
Edit…  
Delete...  
Filter  
 

 
 

2.  

 Microsoft Excel  

2.1  

 “ ”  B2:B31  Name box  sex 

 “ ”  C2:C31  Name box  age  
 

… I J K 
   

6 5 14 1 
7 15 24 2 

8 25 59 3 
9 60 99 4 

 

  

      (table_array)  I6:K9 

 AgeRange 

…  VLOOKUP 
 age  

 1-5  D2:D31, E2:E31, F2:F31, G2:G31  H2:H31  
item01, item02, item03, item04  item05  
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2.2  COUNTIF 

  “sex” (B2:B31) 

  

1.  J2  =COUNTIF(sex,1)  Enter 

2.  J2  J3  sex,1  sex,2  Enter 
 

1.  K2  =J2/30  Enter 

2.  K3  K3 

3.  Percentage 

3.1  K2:K3  

3.2  >  Format Cells… >  Percentage 

 

 I J K  
(1) - ,  (2) -  

 

1  * 
2  8 26.67% =COUNTIF(sex,1) =J2/30  

Format Cell… > Percentage 3  22 73.33% =COUNTIF(sex,2) =J3/30 

*  (%)  
    = (  ÷ ) x 100 

   AVERAGEIF 

1.  (Label)  

1.1  item01, item02, item03, item04  item05  D1:H1 
 D32:H32  

1.2  , , , , , 
 4+5  C33:S39 

2.  D33   =AVERAGEIF(D2:D31,5)  

2.1  D2:D31  Formular  

2.2  F4  2  $  
          D33     =AVERAGE(D$2:D$31,5) 

3.  D33  D37 

 D34:D37  

D34 =AVERAGE(D3:D32,4) 
D35 =AVERAGE(D4:D33,3) 
D36 =AVERAGE(D5:D34,2) 
D37 =AVERAGE(D6:D35,1) 

4.  D38 t  =AVERAGE(D33:D37)  Enter 

5.  (5)  (4)  D39 t

 =AVERAGE(D33:D34)  Enter 

6.  D33:D39  (Fill Handle)

 H 
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 VLOOKUP   
 (table_array)  

 (table_array)  VLOOKUP 

 age 

 

 VLOOKUP  (table_array)

 4  

… I J K  
5    
6 5 14 1  I6:K6  5-14     1 ( ) 
7 15 24 2  I7:K7  15-24    2 ( ) 
8 25 59 3  I8:K8  25-59    3 ( ) 
9 60 99 4  I9:K9  60    4 ( ) 

 

 VLOOKUP  Age 

1.  L1  “ ”   

2.  L2  

2.1   (=)  V    

    ….  Formular     =VLOOKUP(    

2.2  A      comma (,) 

2.3  A     comma (,) 

2.4   3,1  --( )     Enter    
…  Age  Formular 

 L2    =VLOOKUP(age,AgeRange,3,1) 
2.5  L2:L31  

     (1)  L2  Ctrl + Shift +    L2:L31 
     (2)  Name box  r_age    Enter 
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         …  r_age 

 

 
 

 

1.  COUNTIF 

1.1  M5:O5 , , 
 M6:M9  “5-14 ”, “15-24 ”, “25-59 ”  “60 ”  

1.2  N6   =COUNTIF(r_age,k1)  Enter 

      r_age,k1  r_age  K1 

 N6 

1.4  N6  N7:N9  
2.  

2.1  O6   =COUNTIF(r_age,K6)/30  Enter 

   

 Format Cells… >  Percentage (
) 

2.2  O6  O7:O9 
 

… I J K L M N O 
5    …   
6 5 14 1 … 5-14  3 10.00% 
7 15 24 2 … 15-24  7 23.33% 
8 25 59 3 … 25-59  4 13.33% 
9 60 99 4 … 60  2 6.67% 

 

   

1.  N11:N13 ,  

2.  age  

2.1  O11     =AVERAGE(age) 

2.2  O12    =MIN(age) 

2.3  O3     =MAX(age) 
 

… N O 
11  33.2 
12  33.2 
13  33.2 

 

 (Value) 
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9.5   Microsoft Excel 

 (Backward Thinking)
 A4  

9.5.1  

 A4 

 2.5 .  1  
 Page Layout  

1.     “Report” 

2.  Page Layout > Margins > Custom margins…  
 

  Page  Paper size – A4 
 Portrait  Orientation 

   Margins  (Top)  “2.5” 
 Left, Bottom  Right  “1” 

 
  Microsoft Excel  

  File > Options > Advances >  Display  Ruler 
units  Centimeters   OK 

 
 Page Layout  

 …  (
 9.2.3.2 ) 

 
9.5.2  

 Microsoft Excel  (  Ctrl + A) 
 

…  “Report”  TH SarabunPSK  12  
 

9.5.3  

 Microsoft Excel  “Report”  
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 (
) 

 

9.5.4  Report 

 “Survey”  Ctrl+A  TH SarabunPSK  12  
 “Report”  

 “Report”  D33:H39 

 “Survey” 

 (Paste Special)  

1.  D33:H39  “Survey” 
 

 

 D33  H39  … 

   …  D33  Ctrl + Shift +      

 
….  Ctrl + C   
 

2.  B6:H7  “Report”  

2.1  “Report”  B6   (Paste 

Special)  

 

 (>)  Paste Special… ( ) 
   …  Paste Specials  

 

 1-  Values 
 2-  Transpose 
 3-  OK 

 

  Values  
     ….   #REF! 

  Transpose   
      (Column)  (Row) 

2.2  B6:H7  2  

      Home  
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3.  (Chart) 
 “Survey”

 “Report”  “Survey”  
“Report”  
 

   “Survey”   “Report” 
   I1:I3  K1:K3   B15  Ctrl + V  

   M5:M9  O5:O9    B19   Ctrl + V 
   N11:O13   B25  Ctrl + V 

 
 -  : C25 
 -  : C26 
 -  : C27 

 

9.5.5  (Chart) 

 2  
 

1.   
“ ”  2  (2-D Pie Chart)  B16:C17  
“ ”  (Doughnut Chart)

 B20:C23  (C25) 
 (C26)  (C26)  

 

  

 2  (2-D Pie Chart) 
 

 (Doughnut Chart) 
 

 (Doughnut Chart) 

 “Report”  “ ” 
 (Doughnut Chart)  Dynamic , 
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(1)  B20:C23 
(2)  Insert  Doughnut 

 

 
 Format Data Series…  

 
 Doughnut Hole Size 

 

(3)  
  
  
  

 

 Dynamic  Text box 
 (Text box)  

1.  Insert > Text   Text Box     

2.  Formular    C25) 
 

 Enter  C25   
   

3. -  Enter 

 

 

 
 

4.  

5.  (1)-(4)  Dynamic  Text box

 C26  C27 

 

 “ ” 
 B16:C17  2  (2-D Pie Chart) 

 
2. 

 Combo Chart
  

 

 
 ( ) 

 

 Combo Chart 

1.  A6:A10   Ctrl   G6:H10  

2.  Insert  Combo    
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   (1)  
   (2)   … 

 

     Chart Title 
  …….   

 

       
Center  Inside End  Inside Base  Outside End 

 

  

                         

  Format Data Series… 

 - , - ) 

   Format Axis… 

 

  
  

 

 

 
     

 A4  Page Layout 

 
 

 
 

  
  Page Layout  

 
9.6   

 Microsoft Excel 

 8 
 (Print)  PDF (Save as Adobe PDF) 

 

9.6.1  Print Area 

 Print Area  Page Layout

 Print Area  Set Print 

Area  (File > Print) 
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(File > Print) 

 
 

  
1. 

  (Print) 
 Print Area  

 
2.   (Print)

 

 

 

 
 

 

  Print Area  Clear Print Area  (File > Print) 

 

9.6.2  PDF (Save as Adobe PDF) 
 Microsoft 

Excel  Portable Document Format : PDF 

 Print Area

 File > Save as Adobe PDF 

 

 

 
  Entire Workbook – Workbook  
  Selection -  Print Area 
  Sheet(s) -  
 ...   Sheet  Add> 
 …  Convert to PDF 
 …  
  Protect PDF  
  Options  PDF 

 Save …  PDF 
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 Export 

 3  

   File > Save as Adobe PDF 

  

   

 

 

 

 Microsoft Excel  

 Microsoft Excel365

  
 

 Microsoft Excel 
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 :     25  

1.  Microsoft Excel  
 .  .  
 .  .  
2.  
 .  .  
 .  (Backward Thinking) .  

 3 – 4 

  
3.  (Text)  
 .   (1) .   (2) 
 .   (1)   (2) .    (2)    (3) 
4.  (Numeric) 
 .   (1) .   (2) 
 .   (1)   (2) .    (2)    (3) 
5.  (ROW)  
 .   .   
 .   .   
6.  (Column)  
 .  .  
 .  .  
7.  (Cell) 
 .  .  
 .  .  
8.  A1 
 .  A  1 .  A  1 
 .  1  1 .  1 
9.   
 . Wrap text  . Shrink to fit 
 . Merge cell . . .  
   . 
10.  
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.  SUM( ) .  =COUNT( ) 

.  ( )AVERAGE .  =(IF) 
11.    =SUM(B1:B8)*2   

. (B1+B2+B3+B4+B5+B6+B7+B8)*2  

.  B1:B8  2 

.   B1:B8  2  
. . .  

12.  
. =COUNT(A1:A5,5) . =COUNTA(A1:A5,5) 
. =COUNTIF(A1:A5,5) . . .  

13.  #######  
.  
.  
.  Shrink to fit 
. . .  

14.  ($)  
.  
.  
.  
.  

  . 
15.  

.  =$B$2   F4  1  .  =$B$2   F4  2  

. =$B$2   F4  3  . =$B$2   F4  4  
16.  

. =B$2   F4  1  . =B$2   F4  2  

. =B$2   F4  3  . =B$2   F4  4  
17.  

. =B$2   F4  1  . =B$2   F4  2  

. =B$2   F4  3  . =B$2   F4  4  
18.   

.  (=)  (Range) 

.  (=)  

.  Formular 
.  

19.  “  (Defined Names)”  
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. .  

. .  
20.   =COUNTIF(sex,1)   

.   (sex)  

.  (sex)  “1”  

.  (sex)  “1”  
. . .  

21.   =AVERAGEIF(D2:D31,5)  
.   D2:D31  5  
.  D2:D31  5 
.  D2:D31  5 
.  D2:D31  

22.    (table_array)  
VLOOKUP  

.  

.   

.  
. .  

23.  Microsoft 
Excel 

. .  

. .  
24. 

 
.  3 .  2  
. .  

25.   
.  
.  Page Layout 
.  Print area  
.  Print area  Page Layout 
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. .  5 .  : , 
2546. 

.  Backward design.  : 
, 2550. 

.  Backward design.  : 
, 2551. 

, .  1 
.  : , 2561. 

 (Define d Name). [ ].   : 
https://www.thepexcel.com/ defined-name/#:~:text= %20
,Name%20box%20c]h;df%20Enter. [20  2564]. 

. [ ].   : 
https://support.microsoft.com/ th-th/topic/

-fa59f86c-5852-4b68-a6d4-901a745842ad. [20  2564]. 
 Excel ( ). [ ].   : 

https://support.microsoft.com/ th-th/office/ -excel-
- b3944572-255d-4efb-bb96-c6d90033e188[20  2564]. 

 1. [ ].   : 
https://juri05.files.wordpress.com/2011/ 05/function.pdf.[20  2564]. 

Duane Birnbaum. (2005). Microsoft® Excel VBA Programming for the Absolute Beginner 
Second Edition. Cengage Learning Ptr: United States of America. [Online]. 
Available  : https://nomish. yolasite.com/resources/EXCEL%20VBA%20 
programing.pdf. [15 April 2021]. 

Excel help & learning. [Online]. Available  : https://support.microsoft.com/en-
us/excel. [15 April 2021]. 

Excel-Fundamentals-Manual © Watsonia Publishing. [Online]. Available  : 
https://www.sgul.ac.uk/ about/our-professional-services/information-
services/library/documents/training-manuals/ Excel-Fundamentals-
Manual.pdf. [15 April 2021]. 
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Backward Design?. [Online]. Available  : 
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  10 
 

 
   

 
 

   
 1.  
 2.  
 3.  
 4.  
 5.  
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10.1  
 
 “   

 
      
    ” 

  

 ( )  ( )  
 “  

” 
 (Presentation skill)  

 

  
    

       
   

  
      

    
  

 

10.2  

 
 

 10.2.1  
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 (presentation)     
    

 
  

 
 (plan)  (project )  (proposal)  

 (suggestion)  

 
 
          10.2.2  

    
      

      
       

   
  

      
 

 
          10.2.3  

  
           

     
1.  
2.  
3.  
4.    
5.  
6.  
7.  
8.  
9.  
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10.  
     

   
 

10.3  
 
  (Presenting)  ( )  (Communication) 

 (message)  (sender)
 (receiver) (channel) 

 

 

 
 10.3.1  
   

    
  

 1.  (outline)   
 

 2.  (essay)
    

        
      

  
 

    
    

 
   

 
    
   (message)   
   (media)   
   (Sender)   
   (receiver) 
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 10.3.2  

    
    

   
 1.         

 
 2.       

         
 3.           

     
 4.         

   
 

10.4   
    

  
        

 
 10.4.1  

   
1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  
10.  

 
 10.4.2  
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 1.   (conceptual skill)    
    

     
 2.  (listening skill)   

    
 

 3.  (speaking skill)   
     

 4.  (reading skill) 
  

 
 5.  (writing skill) 

        
    

   
 6.   (delivery skill)  

  
 

 

10.5  

  
    

    
    

   
 10.5.1  

   
1.  
2.  
3.  
4.  
5.  

 
 10.5.2  
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 1.       
    

    
 

 2.   
 

 3.     
 

 4.  
 5.  
 6.       

     
 
 10.5.3  

    
            

      
 

   
    1 

1.  
2.  
3.  
4.  
5.  
6.  

 
   2 

1.  
2.  
3.  ( ) 
4.   ( ) 
5.  
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   3 
1.  
2.    
3.  
4.    
5.  
6.  
7.    

 
 1.     

     
 2. 

 
 3.     

 
 4.    
 5.     

   
 6.   

 
 7.     

       
   

 
 10.5.4  

  
    

      
     

    
 

 1.      
 

 2.     
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 3.     
   

 4.     
   

 5.       
        

 
 
 10.5.5  

    
    

        
       

     
 
 10.5.6  

        
            

     
    

    
 

    
       

 
 10.5.7  

    
      

      
 

    
   

      
 

 1.   
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 2.       
    

    
  

    
   

  
  

 
 3.   

 85 %   
      

    
      

      
        

 
 10%   

    
 

    
 

     5% - 10% 
    

   
 4.   

      
      power point      
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 5.   
    

    
    

   
 6.     

      
    

 
 7.        

    
       

          
 

 
 10.5.8  ( ) 

 
 1.  

 
 

 
 2.  

  

 
 3.  
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 4.  
 

 
1.  
2.  
3.  
4.  

 
 10.5.9  
    

  
 

 
 
 

(Argumentation)  
   

 
 

 
  

 
 

10.6   
 

         
 

 

  (Projector) 
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  (Visualizer) 
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 (Visualizer) 

 

 (Digital Camera)  
 
               

 (memory) 
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  MP3 
 
               

 
12 
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 MP3 
 

 

 
 

  

 

 
 

  
        

 
1.       

      
      

 
2.      
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 (Sound effect)       
 

 
pang00233gmailcom /  21, 2016 

1.   
2. 

 

 
    2.  

 

 
  

 
 Notebook 

3. (Projector) 
Projector 
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REPORT THIS AD 

 
3.  (Visualizer) 

 

 
 

4.  
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6.  (Digital Camera) 

 (Memory) 

 

 
  
 1.  (Remote Mouse) 

 

 
2.  (Mouse Pen / Tablet Pen / Graphic Tablet) 

 Adobe  USB 
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3.  (Laser Pointer) 

 Microsoft Word, Excel, Power Point, PDF, Internet Explorer, Mozilla 
Firefox  

 
 
Tablet 
 

 
 

10.7    
 10.7.1  
  
 1.  (Background) 

 PowerPoint  (Gradient fill) 
 

 “ ” 
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 2.  

 
 Effect  

 3. 

 
  

 4. 
 

 5. 

 
 6.  2 

 (bold)  
(italic) 

 (Font Size) 
 (Font) 

 4  
 7. 

 4 
 Auto Layout 

 (dim body text) 
 

 8.  (Graphic)  2  Graphikos 
 Graphein 
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 (Diagram) 

 (Photo) 
 (Drawing)  

  
 9.  (Resolution) 

 JPEG 

 (e- mail)  
 10. 

 
  (templates) 

 PowerPoint 

 

 
 
 10.7.2  

 (Content Analysis) 
 

 6  
  1  (Preparation) 

  
 1. 

 
 2. 

 
 3. 
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 4. 

 
  2  (Design) 

  
 1.  (Elimination of Ideas) 

 
 2.  (Task and Concept Analysis ) 

 
 3.  (Treatment) 

 
 4.  (Evaluation and Revision of the Design) 

 
  3  (Flowchart Lesson)  

 (Concept Mapping) 
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  4  (document Lesson) 

 (Paragraph) 
 (Title)  (Topic)  (Main Idea) 

 (Main Idea) 

 6  

 
 

 Point: 72 Point = 1 ) 
 <Enter>  Paragraph Spacing  

Line Spacing  Microsoft PowerPoint  Format, 
Line Spacing…  OpenOffice.org/LibreOffice Impress   Format, 
Paragraph, Indent & Spacing, Spacing  Line Spacing 
  5  (Publish) 

 upload 
 file transfer  web-based learning  

  6  (Evaluate and Revise) 
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 (Microsoft PowerPoint) 
  

10.7.4  Power Point 
 

 Microsoft Power Point 
Start >> Power Point 

   

 Blank Presentation 

 

 
  

 
 
 

 
 
Quick Access Toolbar  icon   
 
 
 

Ribbo
n 

Slide Area:  

Slide 
Thumbnail/Outline 

  
 

Status 
Bar Not

e 
View 
Button 

Zoom Value & 
Zoom 

Quick Access 
Toolbar 

Title 
Bar 

Menu 
Bar 
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Title Bar      
Menu Bar  Ribbon 
Ribbon  

Ribbon  Office 
 more ( ) 

  Ribbon  (Tool) 
 (Drawing tool)   (Picture Tool)  (Table Tools) 

Slide Area   2  Click to add title 
)  click to add subtitle 

) 
Slide Thumbnail/Outline   
Status Bar   
Note  

 
View Button   icon   
 
 
 
 

 
 
 
 
 
Zoom Value & Zoom  ( : 

, :    Ctrl 
) 
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 Ribbon 
HOME clipboard , , ), 

 , ..),  (Font),  (Paragraph)  
(Drawing)  (Editing) 

INSERT  Slides ), Tables 
), Images ( ), Illustrations ), Apps (Microsoft 

Application), Link ), Comments ), Text 
, , , ..), Symbol 

), Media ) 
DESIGN  Themes ), Variants (

), Customize ( )  
TRANSITION  Preview ), 

Transition to this Slide (
 “ ”  ), Timing 

) 
ANIMATION  

Preview ), Animation (  
 “ ” ), Advance 

Animation ), Timing 
) 

SLIDE SHOW Start Slide Show (
), Setup ) 

REVIEW  
VIEW 

 
 

 
 

 
DRAWING TOOL  (Shape)  
PICTURE TOOL   
TABLE TOOL  2  
     DESIGN ,   
    LAYOUT , , , 

, 
,  
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CHART TOOLS   2  
     DESIGN    
      FORMAT  
VIDEO TOOL   2  
      FORMAT  
     PLAYBACK  
VIDEO TOOL   2  
      FORMAT  
      PLAYBACK  
 

 PowerPoint 
  

 2   (Blank Presentation)
 (Themes)  

1.  (Blank Presentation)
 (Default)  

“Presentation 1” 
 Power Point  Blank Presentation 

 FILE > New > Blank Presentation 
 

 
 
2.  (Themes)

 20  Facet, Parallax, Circuit, Metropolitan, Intergral, Ion 
Boardroom, Vapor, Organic, Retrospect, Slice, Droplet  
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 FILE > New >  Theme  Black History 
Month presentation  Create  

 

      
 

 Them  Design , 
, Effect  Theme 

 
...  Theme  DESIGN  Themes 
 

 (VIEW) 
 View 

 Presentation Views  
 

 
 
1.  (Normal View)  

 3  1) Slide  2) Note 
Pane  /   3) Slide Area  

2.  (Outline View) 
 

3.  (Slide Sorter)  
 

4.  (Notes Page) 
 Note Pane  

 
5.  (Reading View) 
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6.  (Slide Show)   

 Reading View 
 (View Color Slide) 

 View  
Color ( ), Grayscale ( )  Black and White  ( )  
Color/ Grayscale  
 

 (Show / Hide) 
 VIEW  

Ruler 
 Slide Area (

) 
Gridlines 

 Slide Area 
 ( ) 

Guides  
1  Slide Area  

 ( ) 
Notes 

  OfficeMix 
 

 
 Windows 

 Window 
 VIEW  Zoom 

 50% 
 Percent:  OK 

...  Zoom Value & Zoom  Slide Bar 
 (-)  (+) 

 …  Ctrl  
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 (Themes) 

1.  DESIGN  Ribon  
 

 
 

 
 

...   Themes   
 

 

2. ,   
     Variants 
 

 
Click to add title 

 
Click to add subtitle 

 
 

 ( )  Drawing : Format  

 
 

 Duplicate Slide 
 

 HOME  INSERT  New Slide 
 



 | 309 

 

 
 

 

 

 Drag & Drop 

 3  2  2 
 3 

 
 

Delete  
 

 
 Duplicate Slide 

 

 
 

 (Reuse slide) 
1.  
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2.  INSERT  New Slide  Reuse Slide 
 Reuse Slides  Browse  Browse FILE 

 
 

 
 Adjust  Picture Styles 

1.   INSERT  Pictures  Insert 
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 2.  Adjust  Picture Styles  
 
 

 
 
 

 Adjust  
- Corrections   
- Color   
- Artistic Effects  
– Compress Pictures   
– Change Picture 

  
– Reset Picture  

 Picture Styles  
 

 
 

 
  

- Picture Border   
- Picture Effects   
- Picture Layout  SmartArt Graphic  
 

 
-  Adjust > Color  Saturation: 300% 

   -  Picture Styles >  Reflected Rounded Rectangle 
  (Crop Picture)  Remove Background 
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 (Crop Picture) 
 INSERT > Pictures  

FORMAT  Crop
 

 

 
    

   
 Remove Background 

1.  INSERT > Pictures 
2.  Format  Remove Background 

 Keep Changes 
 

     
 Remove Background          Keep Changes 

 
 Photo Album 

 Photo Album 
 

1.   INSERT  Photo Album  New Photo Album 
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2.  FILE/Disk  
 …  Insert 
 

 
 Pictures in album  

Create 
 

 
 Video online  Youtube)  .wmv, 

.mp4, .mpeg, .mov, .avi, .swf   
 1.   INSERT  Video  Video on My PC.. 

 Insert Video  Insert  

 
2.  FORMAT  Adjust 

 
- Corrections  
- Color  
- Poster Frame  
- Reset Design  

3.  FORMAT  Video Styles 
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- Video Styles  3  Subtle, Moderate  
Intense  

- Video Shape  
- Video Border  
- Video Effects  

4.  
 

 
 

 4.1  Play ( )  

 ( ) 
 4.2  FORMAT > Poster Frame  Current Frame 

 Poster Frame Set 
 Play 

 5.   
 5.1  FORMAT > Video Styles > Video Shape 
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 5.2  FORMAT > Video Styles > Video 
Effects  
 

 
 Bookmark, Trim Video, Fade Duration  Preview 

Bookmark 
 PLAYBACK  Add Bookmark 

 Play  
 Bookmark 

 Play 
 PLAYBACK  Add Bookmark 

 Bookmark  (
 Bookmark ) 

 Bookmark  PLAYBACK 
 Remove Bookmark  Bookmark  Bookmark  

Trim Video   
1.  PLAYBACK  Trim Video 

 Trim Video  

 -    
 Start Time  00:53.207 

-     
 End Time  04:10.765 
2.  Play ( )  Pause ( ) 

 Trim Video  OK 
Fade Duration 

 PLAYBACK  Fade in 
 03:00 ( )  Fade out 
 03:00 ( ) 
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Preview  
PLAYBACK  Play  Trim Video, 
Fade Duration 

Video Options  
- Volume  
- Start  
- Play Full Screen  
- Hide While Not Playing  
- Loop until Stopped  
- Rewind after Playing  

 
 

 
 1.   INSERT  Audio  Audio on My PC.. 

 Insert audio  Insert  

 
 

 2.  PLAYBACK 
 

 

 : Fade In ( ); Fade Out ( ) 

              

            : Automatically ( ); On Click ( ) 
 Play across slides 

  
 Loop until Stopped  
 Hide During Show  Audio  
 Rewind after Playing  (  

Loop until Stopped ) 
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 1.  INSERT >> Audio   Record Sound  Dialog 
box  
 2.  
 

       
 
                                      3.  

 
 

 
, ,  

  2  
 1  INSERT  Table  

 
 2  INSERT  Table  Insert 

Table  columns ( )  rows ( ) 

 
  

 Layout  
 

 

- Insert Left  
- Insert Right  
- Insert Above  
- Insert Below  
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  INSERT 

 Table  Draw Table  Pointer  

 
  DESIGN  Eraser 

 Pointer 
 

 
 Shading, Borders  Effect 

  DESIGN  Table 
Tools  Table Style 

 More 
Shading  Gradient 

 DESIGN  ( )  Gradient 
 

Borders  DESIGN 

 ( )
 All Borders 

Effect  DESIGN 

Effect ( )  Effects  3  
- Cell Bevel  
- Shadow  
- Reflection  

 
 Excel 

 
 Excel  Excel  Power Point 

 Excel  

1.  INSERT  ( )  Illustrations 
 Chart  
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 2.  Chart in Microsoft 
PowerPOint-Excel   
 

 
 
 ....  

 
  

 

0

2

4

6

Category
1

Category
2

Category
3

Category
4

Chart Title

Series 1 Series 2 Series 3
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 Format Chart Area 
 Chart  

 Gradient 
 

  

 

  

 Format Data Series 

 
 

 
 
 
 

 

  
 Chart Element 

 
- Axes 

 
- Axis Titles  
- Chart Titles  
- Data Labels 

 
- Data Table 

 
- Error Bars 

 
- Gridlines  
- Legend  
- Trendline 

 
 

SmartArt Graphic : , ,  
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Smart Art Graphic 
 

1.  INSERT  
 SmartArt  
 

 
 

List ( ) 
 

Process ( ) 
 

Cycle ( ) 
 

Hierarchy ( ) 
 

Relationship (
 

Matrix 
 4 

Pyramid 
 

Picture 
 

 2.  SmartArt  OK  
              (  Relationship  Basic Radial) 
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              [Text]  Shape 
 

 SmartArt   

           Cursor  
 

 SmartArt Graphic  Shape 
SmartArt  

 Shape  Shape 
 Shape  Shape  D 

 Add Shape  2  
- Add Shape After :  Shape  Shape  
- Add Shape Before :  Shape  Shape  

 Shape  Type your text here 
  Backspace  Shape 

 
 
 
 
 
 
 
 
 
 



 | 323 

 

 
 SmartArt 

 

 
 
 
MAHACHULA  :   
 M – Morality       
 A – Awareness  
 H – Helpfulness  
 A – Ability     
 C – Curiosity    
 H -  Hospitality    
 U – Universality    
  L – Leadership    
 A – Aspiration  

 SmartArt Graphic  Layouts, Change Colors  Styles 
 

 

 
 

 SmartArt  
    Design 

 
Layout  
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 SmartArt 
    Design  
Change Colors 
 

 

 
 
 

 SmartArt 
    Design  
SmartArt Styles 
 

 
 

 
Slide Transitions  Animations 

 
 Transition  Effect Options  
Transition 

 
TRANSITION  Transitions  (  Transition 

 More)
 

 

 
 

 Effect Options  
 Cube 

 4  From Right, From Bottom, From Left  From Top 
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 Timing 

 
 

 
 
Sound  
Duration  
Apply To All  
Advance Slide  2  

- On Mouse Click  
- After  

 
 Animation  Effect Options  
Animation 

 
1.  animation 
2.  ANIMATIONS  Animation  

Animation Group  (  Animation) 
 

 
 

 More  
 

 Effect Options  Animation 
 Animation  Entrance  Wipe 

 4  From Button, From Left, From Right  From 
Top 

 Advanced Animation 
 Add Animation, Animation Pane, Trigger  Animation 

Painter 



 | 326 

 

 (Add Animation) 
 Animation  Animation 

 4  
Animation Pane 

 Panel Animation Pane 

  
Trigger  
Animation Painter  

 Animation  Animation Painter  
Pointer  Animation  Pointer 

 Animation 
 

 Animation  Drop Down lite  Panel 
Animation Pane  Remove  Animation 

 Timing 
 

 
 

Start  3  
- On Click  
- With Previous  Animation  
- After previous  
Reorder Animation  

 2  
- Move Earlier  
- Move Later  
 

 
 

 
 

 .pptx 
1.  FILE 
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2.  Save  Save As 
- Save :  
- Save As :  

3.  Save As  Computer (
)  

4.  Browse  
Save as type  save 

 Save 
 Export  .pdf 

1.  FILE 
2.  Export 
3.  Create a PDF/XPS Document 
4.  Publish 

 Export  Power Point Show 
1.  FILE 
2.  Export 
3.  Chang FILE Type 
4.  Power Point show (*.ppsx) 
5.  Save as 
6.  Save 

 Export  Power Point Show 
1.  FILE 
2.  Export 
3.  Chang FILE Type 
4.  Power Point show (*.ppsx) 
5.  Save as 
6.  Save 
 Export  

1.  FILE 
2.  Export 
3.  Chang FILE Type 
4.  Image FILE Type  

PNG Portable Network Graphics  JPEG FILE Interchange Format 
 

5.  Save As  save 
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 Export  
 Export  Create a video  Power Point 

  
1.  FILE >> Export  >> Create a Video  3   

-   
-   
-   

2.  Create Video  
3.  .wmv 

 Windows Media Player 
 

 

 
 

 
 

 
 

 
 Export  Create handouts 

 Handouts  
1.  FILE >> Export >> Create Handouts 
2.  Create Handouts  Word 
3.  5  Paste 

 OK  Word  
Power Point  
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 Word 
 Word  Handout 

 
 Word 

 Power Point
 

 Power Point 
 proofing 

 
1.  FILE >> options >>proofing 
2.  Check spilling as you type 

 
3.  OK 

 
 (AutoCorrect Options) 

 

 Ignore words in UPPERCASE 
 

 Ignore words that contain 
numbers  

 Ignore Internet and FILE 
addresses 

 

 Flag repeated words 
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 Enforce accented uppercase in 
French 

 

 Custom Dictionaries... 
 

 French modes 
 

 Dictionary language 
 

 Check spelling as you type 
 

 Hide spelling and grammar 
errors 

 

 Check grammar with spelling 
 

 
 

 
1.  FILE >> option  Save 
2.  Embed fonts in the FILE 
- Embed only the characters used in the document (best for reducing FILE 

size) :  
– Embed all characters (best for editing by other people) : 

 
3.  OK 

 Mark as Final 
1.  FILE >> Info 
2.  Protect Presentation 
3.  Mark as Final  OK 
4.  OK  
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 Mark as Final  Edit 
Anyway 

 Encrypt Password-Protecting Presentations 
 (Password) 

 
1.  FILE >> Info 
2.  Protect Presentation 
3.  Encrypt with Password  OK 
4.  OK 
 

     
 

5. 
 

 
6. 

 Password 
 OK  

 
1.  FILE >> Info  
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