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Draft Version 1

Thailand Qualification Framework 1 for Computing Programs 2018
1. Introduction

The mission of the Thailand Qualification Framework 1 (TQF1) for Computing Programs is to provide
national quality standards and recommendations for computing (digital) education in Thailand. It is
designed for higher education degree programs that aim to meet the growing demands of the
changing technological society and are useful for both industry and academia in Thailand. Having
just declarative knowledge is not sufficient to be productive in the changing computing (digital)
world. Competencies, in measurable terms of learning outcomes, are necessary to ensure success of
being computing professional and academia. Major computing programs recommended in TQF 1
include: '
e Computer Engineering

* Computer Science

¢ Information Technology

« Software Engineering

o Information Systems

¢ Other computing (digital) related disciplines

Creating a computing degree program complying with TQF1 will ensure that the graduates are
equipped with necessary knowledge, skills, and competencies for their future professions as well as
their further study at a more advanced level.

2. Learning Outcomes

All computing programs, including Computer Engineering, Computer Science, Information
Technology, Information Systems, and Software Engineering, must satisfy all of the given General
Student Learning Outcomes and Discipline Specific Learning Outcomes. Programs related to
computing that appear in other names, such as Data Science, Cybersecurity must also satisfy all the
specified General Student Learning Outcomes, in addition to their defined Discipline Specific
Learning Outcomes.

2.1 Required Common Learning Outcomes for all Computmg Programs: Students must be able to
~accomphsh the following.

(a) Apply knowledge of computing and mathematics to computing problems.

(b)  Analyze a computing problem, identify and define the computing requirements appropriate to
its solution.

(c) Design, implement, and evaluate a computer-based system, process, component, or program
to meet desired needs, including:

1. Produce a block diagram and interconnections of the main parts of a computer, illustrate
methods used on a computer for storing and retrieving data, and justify the need for
power and heat budgets within an IT environment.

2. Design an interactive application by applying a user-centered design cycle and related
tools and techniques (e.g. prototyping), aiming at usability and relevant user experience
within a corporate environment.

(d)  Build an effective team to accomplish a common goal.

(e) Understand professional, ethical, legal, security and social issues and responsibilities.



() Communicate effectively with a range of audiences.

-(g) Analyze the local and global impact of computing on individuals, organizations, and society.
When developing and deliveries projects, be aware of energy efficiency and environmental
protection according to the UN Sustainable Development Goals (UN-SDG) concerns.

(h)  Recognize the need for and an ability to engage in continuing professional development.

(i)  Use current techniques, skills, and tools necessary for computing practice, including

1. Analyze and compare network components and the characteristics of various
communication protocols, networking topologies, and application requirements within a
network system.

2. Apply tools and services to develop computing systems that consider platform
constraints, support version control, track requirements and bugs, and automate
building.

3. Evaluate and apply cybersecurity technology to identify the tools and systems that
-reduce the cybersecurity risk while enabling vital organization practices.

4. .Contrast and choose among operating system options, and install an operating system
on virtualized and non-virtualized platforms.

5. Categorize cloud service types and be aware of the impact of privacy regulations on
cloud application requirements. .

Additional Common Learning Outcomes for Master Programs: Students must have the followmg
abilities:-

(MSc.1)  An ability to do research from integration of knowledge and skills in the proposed
computing discipline OR

(MSc.2)  An ability to formative opportunities to professional development from work-based
practice or problems in the proposed computing discipline.

Additional Common Learning Outcomes for Doctoral Programs: Students must have the following
abilities:- ’

(PhD.1)  An ability to be effective researchers in the field of proposed computing discipline;
(PhD.2)  An ability to state a research problem that clearly fits the context of the literature in an

area of the proposed computing discipline and demonstrate the value of the solution to
the research problem in advancing knowledge within that area;

(iJhD. 3)  An ability to apply sound research methods/tools to problems in an area of the

proposed computing and describe the methods/tools effectively;

(PhD.4)  An ability to communicate their research clearly and professionally, in both written and
oral forms appropriate to the field of the proposed computing discipline, including
presenting research to local, regional, national, and international audiences through
publications in professional journals and conference papers given in a range of venues
from graduate seminars to professional meetings.
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Required Specific Learning Outcomes for Computer Engineering Programs: Students must
have the follpwing abilities:-

An ability to provide both breadth and depth across the range of engineering topics implied by
the title of the program including: ‘

1. Apply systems engineering principles to analyze, design, test and evaluate computer-
based systems (hardware and software as well as Internet of Things) that meet relevant
criteria and constraints using appropriate techniques and tools. '

2. Design, develop, and test a network-based application for a client-server architecture
that can address optimization concerns.

3. Use Hardware Description Languages (HDLs), computing (dlgltal) circuit modeling,
design tools, tool flow and programmable logic platforms for implementing computing
(digital) systems.

4. Analyze and design computing (digital) systems using a control and datapath model
composes of combinational and sequential building blocks, including design space
exploration and trade-offs based on constraints, such as performance, power, and cost.

5. Implement virtualization for applications, desktops, servers, network, and storage
platforms and use performance measurement tools.

6. Select, apply, and implement algorithms for different tasks typical of intelligent systems
and measure the accuracy.

7. Perform simulations and describe security and performance issues related to wireless
networks. .

8. Understand distributed infrastructure and software-defined infrastructure concept.

9. Analyze and design simple electronic circuits using appropriate devices and techniques
as well as software tools, and incorporate appropriate constraints and trade-offs.

Apply probability and statistics, inciuding applications appropriate to the Computer
Engineering Programs; mathematics through differential and integral calculus; sciences
(defined as biological, chemical, or physical science); and engineering topics (including
computing science), necessary to analyze and design complex electrical and electronic devices,
software, and systems containing hardware and software components.

Required Specific Learning Outcomes for Computer Science Programs: Students must have
the following abilities:-

Apply mathematical foundations, algorithmic principles, and computer science theory in the
modeling and design of computer-based systems to demonstrate comprehension of the
tradeoffs involved in design choices.

Apply design and development principles in the construction of software systems of varying
complexity, including

1. Understand different languages and make informed design choices in languages
supporting multiple complementary approaches.

2. Design, develop, and test a network-based application for a client-server architecture
that can address optimization concerns.

3. Implement systems, apply tools, and use concepts in order to minimize the risk to an
organization’s cyberspace to address cybersecurity threats, such as the confidentiality,
integrity, and availability on relevant platforms for both implementation and forensics
purposes.

4. Analyze time space complexities of algorithms.
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Required Specific Learning Outcomes for Information Technology Programs: Students must
have the following abilities:-

An ability to initiate and assist in developing, maintaining and integrating IT-based systems
including

1. Assist in the creation of an effective project plan, project management, and
performance metrics development.

2. ldentify and analyze user needs and take them into account in the selection, creation,
evaluation, and administration of computer-based systems, covering both hardware and
software.

3. Apply current technical concepts and practices in the core information technologies of
human computer interaction, information management, programming, networking, and
web systems and technologies.

4. Compose integrated IT-based solutions effectively with appropriate architectural and
platform into the user environment.

Understand the best practices and standards and their application to develop and evaluate IT
policies within an organization, in which privacy, legal, and ethical issues are considered.

Required Specific Learning Outcomes for Software Engineering Programs: Students must
have the following abilities:-

An ability to obtain requirements and construct quality software artifacts, including

1. Prepare the functional and non-functional requirements using elicitation techniques to
construct and validate the software requirement specification documents.

2. Apply software modeling and analysis techniques to construct a model in a relevant
application.

3. Construct a software verification and validation plan, documents, and artifacts through
the reviewing processes, statistical analysis and software testing techniques to analyze
and trace software problems.

An ability to apply software project management techniques to enhance software quality,
including

1. Apply the software quality éoncept and culture to interpret the cost of quality model.

2. Apply software processes including customize, monitor and control by using software
project management tools and techniques.

Required Specific Learning Outcomes for Information Systems Programs: Students must
have the following abilities:-

Understand the key functional business disciplines (e.g. finance, accounting, marketing,
human resources, organizational behavior, and strategy) and the key business transactions in
these functional areas.

Obtain and construct the business application, including
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1. Identify data and information management alternatives, selecting the most appropriate
options based on the organizational information needs, and manage the
implementation of the selected options.

-2. Design an Enterprise Architecture (EA), including identifying and applying a formal
approach to EA development, performing the multistage process of developing an EA,
identifying the EA change needs, and applying them to the EA.

The summary of all Reqwred Learning Outcomes for four major computing degree programs is
shown in Table 1.

Table 1: Required Learning Outcomes for Computing Degree Programs

Learning Outcomes CE|CS|IT|[SE|IS

Apply knowledge of computing and mathematics to computlng ViIivIvI Y|V
problems.

Analyze a computing problem, identify and define the computing VIivVivYI|VYIY
requirements appropriate to its solution.

Produce a block diagram and interconnections of the main partsofa v |V |V [V |V
computer, illustrate methods used on a computer for storing and
retrieving data, and justify the need for power and heat budgets within
an IT environment.

Design an interactive application by applying a user-centered design [V | Y |V v |V
cycle and related tools and techniqgues (e.g. prototyping), aiming at
usability and relevant user experience within a corporate environment.

Build an effective team to accomplish a common goal. viiviv i v iY
Understand professional, ethical, legal, security and social issues and |V |V |V | ¥ |V
responsibilities.

Communicate effectively with a range of audiences. vV IivVIVv IV I|Y
Analyze the local and global impact of computing on individuals, |V (v |V |V |V

organizations, and society. When developing and deliveries projects, be
aware of energy efficiency and environmental protection according to
the UN Sustainable Development Goals (UN-SDG) concerns.

Recognize the need for and an ability to engage in continuing [V |V |V [V |V
professional development. :

Analyze and compare network components and the characteristics of [V [V |V |V [ Y
various communication protocols, networking topologies, and
application requirements within a network system.

Apply tools and services to develop computing systems that consider [ v | v |V |V |V
platform constraints, support version control, track requirements and
bugs, and automate building.

Evaluate and apply cybersecurity technology to identify the tools and |V | ¥ |V |V |V
systems that reduce the cybersecurity risk while enabling vital
organization practices.

Contrast and choose among operating system options, and install an |V |V [V |V |V
operating system on virtualized and non-virtualized platforms.

| categorize cloud service types and be aware of the impact of privacy [ v | v |V | Y | Y
regulations on cloud application requirements.
Apply systems engineering principles to analyze, design, test and | ¥
evaluate computer-based systems (hardware and software as well as
Internet of Things) that meet relevant criteria and constraints using
appropriate techniques and tools.

Design, develop, and test a network-based-application for a client-server v



Learning Qutcomes

CE

cs

1T

SE

IS

architecture that can address optimization concerns.

Use Hardware Description Languages (HDLs), computing (digital) circuit
modeling, design tools, tool flow -and programmable logic platforms for
implementing computing (digital) systems.

Analyze and design computing (digital) systems using a control and
-| datapath model composes of combinational and sequential building
blocks, including design space exploration and trade-offs based on
constraints, such as performance, power, and cost.

Implement virtualization for applications, desktops, servers, network,
and storage platforms and use performance measurement tools.

Select, apply, and implement algorithms for different tasks typical of
intelligent systems and measure the accuracy.

Perform - simulations and describe security and performance issues
related to wireless networks.

Understand  distributed  infrastructure and  software-defined
infrastructure concept. !

Analyze and design simple electronic circuits using appropnate devices
and techniques as well as software tools, and incorporate appropriate
.| constraints and trade-offs.

Apply probability and statistics, including applications appropriate to the
Computer Engineering Programs; mathematics through differential and
integral calculus; sciences (defined as biological, chemical, or physical
science); and engineering topics (including computing science),
necessary to analyze and design complex electrical and electronic
devices, software, and systems containing hardware and software
components.

Apply mathematical foundations, algorlthmlc principles, and computer
science theory in the modeling and design of computer-based systems to
demonstrate comprehension of the tradeoffs involved in design choices.

Understand different languages and make informed design choices in
languages supporting multiple complementary approaches.

Design, develop, and test a network-based application for a client-server
architecture that can address optimization concerns.

Implement systems, apply tools, and use concepts in order to minimize
the risk to an organization’s cyberspace to address cybersecurity threats,
such as the confidentiality, integrity, and availability on relevant
platforms for both implementation and forensics purposes.

Analyze time space complexities of algorithms.

Assist in the creation of an effective project plan, project management,
and performance metrics development.

Identify and analyze user needs and take them into account in the
selection, creation, evaluation, and administration of computer-based
systems, covering both hardware and software.

Apply current technical concepts and practices in the core information
technologies of human computer interaction, information management,
programming, networking, and web systems and technologies.

Compose integrated IT-based solutions effectively with appropriate
architectural and platform into the user environment.

Understand the best practices and standards and their application to
develop and evaluate IT policies within an organization, in Wthh privacy,
legal, and ethical issues are considered.




Learning Outcomes ’ CE|CS|IT |SE

Prepare the functional and non-functional requirements using elicitation v
techniques to construct and validate the software requirement
specification documents.

Apply software modeling and analysis techniques to construct a model in v
a relevant application. .
Construct a software verification and validation plan, documents, and v

artifacts through the reviewing processes, statistical analysis and
software testing techniques to analyze and trace software problems.

Apply the software quality concept and culture to interpret the cost of v
quality model. .

Apply software processes including customize, monitor and control by v
using software project management tools and techniques.

Understand the key functional business disciplines (e.g. finance, v

accounting, marketing, human resources, organizational behavior, and
strategy) and the key business transactions in these functional areas.

Identify data and information management alternatives, selecting the v
most appropriate options based on the organizational information
needs, and manage the implementation of the selected options.

Design an Enterprise Architecture (EA), including identifying and applying 1v
a formal approach to EA development, performing the multistage
process of developing an EA, identifying the EA change needs, and

applying them to the EA.

Remark: Other computing (digital) related disciplines learning outcomes are consistent with the

3.

1.

2.

mission of the institution additional with the Required Common Learning Outcomes for all
computing programs.

Program Development

The program must be developed according to the following criteria: '

The program must, at least, offer learning outcomes as specified in Table 1; more learning
outcomes can be added for any specific program depending on its specialization or focus.

The program must have published program educational objectives that are consistent with the
mission of the institution, the needs of the program’s various constituencies, and the given
learning outcomes. There must be a documented, systematically utilized, and effective process,
involving program knowledge units and associated courses for the periodic review of these-
program educational objectives to ensure that they remain consistent with the institutional
mission, the program knowledge units’ needs, and the specified student learning outcomes.

The program must have documented student learning outcomes to prepare graduates to attain
the program educational objectives. There must be a documented and effective process for the
periodic review and revision of these student learning outcomes. The program must enable
students to attain, by the time of graduation, all the specified learning outcomes.

The program must have a method to evaluate student performance. Student progress must be
monitored to foster success in attaining student learning outcomes, thereby enabling graduates
to attain program educational objectives. The program must have method to give Students
advice regarding curriculum and career matters. ’

The program’s requirements must be designed so that each of the student outcomes can be
attained. The curriculum must combine technical and professional requirements with general
education requirements and electives to prepare students for a professional career and further
study in the computing discipline associated with the program, and for functioning in modern
society.
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6. Each faculty member teaching in the program must have expertise and educational background
consistent with the contributions to the program expected from the faculty member. The
competence of faculty members must be demonstrated by such factors as education,
professional credentials and certifications, professional experience, ongoing professional
development, contributions to the discipline, teaching effectiveness, and communication skills.
Collectively, the faculty must have the breadth and depth to cover all curricular areas of the
program.

7. The faculty serving in the program must be of sufficient number to maintain continuity, stability,
oversight, student interaction, and advising. The faculty must have sufficient responsibility and

“authority to improve the program through definition and revision of program educational
objectives and student outcomes as well as through the implementation of a program of study
that fosters the attainment of student outcomes. '

8. There must be adequate support to ensure the quality and continuity of the program. Resources -
including institutional services, financial support, and staff (both administrative and technical)
provided to the program must be adequate to meet program needs. The resources available to
the program must be sufficient to attract, retain, and provide for the continued professional
development of a qualified faculty. The resources available to the program must be sufficient to
acquire, maintain, and operate infrastructures, facilities and equipment appropriate for the
program, and to provide an environment in which student outcomes can be attained.

9. The program must have an effective quality assurance method to ensure continuous
improvement of the program.

4. Program Compliance

All programs must demonstrate that they satisfy all of the following criteria. The assessment of
compliance to the given criteria must be done by a team of at least 3 reviewers, selected from the

list of reviewers for an academic position in Computing (g"ﬂ‘s::tﬁushum'sﬁ"mn'rs'lummaauﬁ':ma%‘)

from the Office of the Higher Education Commission (OHEC) and have published at least 3 papers
within 5 years, before submitting for program endorsement by the University Council/institute.

Criterion 1. Program Educational Objectives

The program educational objectives are consistent with the mission of the institution, professional
requirements, national higher education development policy, and future trends.

Criterion 2. Students
Student performance must be evaluated using a validated-reliable method.
Criterion 3. Student Learning Outcomes

The program must enable students to attain, by the time of graduation, all the specified learning
outcomes (both common and specific learning outcomes) and additional learning outcomes
specified by the program (if any).

Criterion 4. Curriculum

Students must have course work or an equivalent educational experience that includes all the
required general and discipline-specific student learning outcomes and additional learning -
outcomes specified by the program (if any).



Criterion 5. Faculty

Each faculty member teaching in the program must have expertise and educational background
consistent with the contributions to the program expected from the faculty member. The faculty
serving in the program must be of sufficient number to maintain continuity, stability, oversight,
student interaction, and advising.

In addition to higher education qualifications 2015 (mm’u"nenmuqauﬁnm 2558), faculty members must
satisfy the following criteria: -

e For IT, at least 3/5 of full time faculty members (snnstfifiudaveundngas) must have at least 3
years’ experience in the IT profession or have academic position in IT or IS.

e For CS, at least 3/5 of full time faculty members (maififSufiaseunangas) must have a doctoral
degree in computer science or have an academic position in Computer Science.

e For CE, at least 3/5 of full time faculty members (s13fifuinusundngas) must have a doctoral

degree in Computer Engineering or Electrical Engineering (Electronic, Telecommunication,
Computer) or related fields, or have an academic position in Computer Engineering.

e For SE, at least 3/5 of full time faculty members (evsdfiiufiaseundngas) must have at least 3

years’ experience in the software engineering profession or have academic position in SE,
CS, CE, or IT.

e For IS, at least 3/5 of full time faculty members (axnsfifiufaseunangas) must have at least 3

years’ experience in the IS profession or have an academic position in IS or IT and have
knowledge & skill on a business aspect. - ‘

e For other computing -related disciplines, at least 3/5 of full time faculty members (e
JiufAinmeunsngas) must have at least 3 years’ experience in the proposed discipline or have
academic position in SE, CS, CE, IT, or other related disciplines, or have published at least 3

papers related to the proposed discipline in journals on the list approved by the Office of
the Higher Education Commission (OHEC).

Criterion 6. Facilities

Classrooms, offices, laboratories, library/learning resources, network, and associated equipment
must be adequate to support attainment of the student outcomes. Modern tools, equipment,
computing resources, and laboratories appropriate to the program must be available, accessible,
and systematically maintained and upgraded to enable students to attain the student outcomes.

Criterion 7. Continuous Improvement

The program must regularly use appropriate, documented processes for assessing and evaluating
the extent to which the student outcomes are being attained. The results of these evaluations must
be systematically utilized as input for the continuous improvement of the program.
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5. . Definitions

Program Objectives — Program educational objectives are broad statements that describe what
graduates are expected to attain within a few years after graduation. Program educational
objectives are based on the needs of the program’s constituencies.

Student Learning Outcomes — Student outcomes describe what students are expected to know and
be able to do by the time of graduation. These relate to the knowledge, skills, and behaviors that
students acquire as they progress through the program. ‘

Computing — any goal-oriented activity requiring, benefiting from, or creating computers, including
designing and building hardware and software systems for a wide range of purposes; processing,
structuring, and managing various kinds of information; doing scientific studies using computers;
making computer systems behave intelligently; creating and using communications and
entertainment media; and ﬁnding and gathering information relevant to any particular purpose. The
list is virtually endless, and the possibilities are vast.

- UN Sustainable Development Goals — UN Sustainable Development Goals are the blueprint to
achieve a better and more sustainable future for all. They address the global challenges we face,

including those related to poverty, inequality, climate, environmental degradation, prosperity, and
peace and justice.
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