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ABSTRACT

This study delves into the pivotal role played by cross-cutting factors within the curriculum life cycle, with a
particular emphasis on their impact on the development, implementation, and evaluation of a knowledge-based
curriculum. We highlight the National Qualifications Framework (NQF) as a crucial component in ensuring
that students acquire subject-specific knowledge and skills. In our research, we underscore the primary goal of
the knowledge base integrated into the NQF. A knowledge-based curriculum, as our findings reveal, places a
strong emphasis on the acquisition and retention of subject-specific knowledge, skills, and understanding.
Regarding learning outcomes, our analysis highlights the focal point of a knowledge-based approach,
concentrating on what students should know and understand upon completing a course or program. Our
findings illustrate the stress placed on acquiring and retaining specific knowledge and understanding relevant
to a particular subject or discipline. Our study suggests that a knowledge-based approach to learning outcomes
is invaluable in ensuring that students possess a robust foundation in subject-specific knowledge, which, in
turn, contributes to their academic and professional success. This study holds significance for individuals
interested in dual study, apprenticeship, and NQF implementation, as it directly addresses the challenge of
ensuring that students acquire both the knowledge and skills necessary for their chosen field of study or
profession. The role of cross-cutting factors within the curriculum life cycle is a central theme, shedding light
on the intricate interplay between knowledge-based education, learning outcomes, and skills development.

Keywords: E-Learning, Dual study, apprenticeship, National Qualifications Framework, Knowledge.

1. INTRODUCTION

The structure of higher education effects by
several factors such as government policy, market
demand, and clutters based on these factors, the
structure of higher education request to expand in
scope from global perspective, typically the
education pathway is full-time educated for students
before entry to the labor market, called formal
education that considers knowledge, skills, and
competencies; the other perspective of higher
education structure is vocational education candidate

to acquire the knowledge and skills from the relevant
labor market to design the learner orientation such as
dual study and apprenticeships [1].

Dual study is vocational and academic learning
formed two sides of the same coin for the students to
ability didactic innovation, and creative. Potentially,
established the bridge between universities and
vocational through different aspects such as research
and development, startup business, and leeway scope
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of the potential market. The principle for
implementing a dual study shall determine the
central levels through an accurate description and a
set of instructions to assess the outcome precisely
using knowledge, skills, and competencies [2, 3].

Due to the nuances involved in vocational
education and training (VET), policies, transfer
activities, academic disciplines, whatever
government, or nongovernmental sectors are
interrelated. The typologies of VET are dialogic
definitions such as apprenticeships and dual system
education programs. The purpose of VET is to
enhance education, learning and build the bridge
between vocational and academic, where it is
subsumed by policy learning [4, 5].

An apprenticeship is a type of on-the-job training
in which a person works for an employer while
learning a trade or craft. Apprenticeships can last
from a few months to several years, depending on the
industry and the specific program [6]. During an
apprenticeship, the apprentice works under the
guidance of a skilled worker or mentor, who teaches
them the skills and knowledge needed to perform the
job [7]. Apprenticeships typically combine hands-on
training with classroom instruction, and many of
them result in a recognized credential or certification
upon completion [8]. Apprenticeships are a popular
way for people to learn skilled trades and for
employers to develop the workforce they need to
meet the demands of their industry [9]. A dual study
program combines academic study with on-the-job
training, while an apprenticeship is a type of on-the-
job training program that does not include academic
study [10].

In a dual study program, a student is enrolled in
a college or university and works for an employer in
a related field. The student typically attends classes
part-time while also receiving hands-on training and
work experience at the employer's place of business.
Dual study programs usually last for several years
and result in the student earning a degree or other
academic credential. An apprenticeship, on the other
hand, is a structured training program that focusses
mainly on developing practical skills and knowledge
through hands-on experience. Apprenticeships do
not usually involve academic study, although some
programs may include related classroom instruction.
Apprenticeships typically last for a shorter period
than dual study programs, and upon completion, the
apprentice may receive a recognized credential or
certification in their field of study [11].

Both dual study programs and apprenticeships
can be a good way for students to gain valuable work
experience and training in a particular field but differ
in their emphasis on academic study and the length
and structure of the training program.

Dual study is vocational and academic learning
formed two sides of the same coin for the students to
ability didactic innovation and creative. Potentially,
established the bridge between universities and
vocational through different aspects such as research
and development, startup business, and leeway scope
of the potential market. While the principle to
implement a dual study shall determine the central
levels through an accurate description and a set of
instructions to assess the outcome precisely using
knowledge, skills, and competencies [12].

Higher education institutions (universities)
design a program that supports knowledge, skills,
and competencies, with the support of four factors:
the knowledge area represents the amount of
material in the field, the knowledge unit considers
the subject learning outcomes and learning outcomes
that identify subject knowledge and teacher skills
application, elements, and factors are regulated in the
program curriculum. Although each major program
level has a specific curriculum, such as Computing
Curricula (CC) released by the Association for
Computing Machinery (ACM) and the Institute of
Electrical and Electronics Engineers (IEEE)
Computer Society over the years. The development
of the CC guide, the first version of Computing
Curricula, known as CC2001, was released in 2001
and focused on the core body of knowledge in
computer science [13]. CC2005, which was released
in 2005, expanded on this foundation by adding new
topics and providing more flexibility in terms of how
the guidelines could be implemented [14].

CC2013, which was released in 2013, continued
this trend by further expanding the scope of the
guidelines to include new areas of computer science
and providing even more flexibility in terms of how
the guidelines could be used [15]. CC2014, which
was released in 2014, focused on updating the
guidelines to reflect the latest developments in the
field and on providing more guidance on how to
integrate computing into other fields and disciplines
[16]. CC2020, which was released in 2020, is the
most recent version of Computing Curricula, and it
includes updated guidelines and recommendations
based on the latest developments in computer
science education [17].

Back to a dual study program in same knowledge
area for Computing typically consists of the
following elements: (1) Academic coursework:
Students in a dual study program typically complete
coursework in a variety of subjects related to their
field of study. This might include lectures, seminars,
and other forms of instruction. (2) Practical training:
Dual study programs often include practical training
and internships with companies in the field, which
allow students to apply what they have learnt in a
real-world setting and gain valuable industry
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experience. (3) Mentorship: Many dual study
programs also include mentorship opportunities,
where students are paired with experienced
professionals who can provide guidance and support
as they progress through the program. (4) Co-op
work placements: Some dual-study programs also
include co-op work placements, which are paid work
assignments that allow students to gain additional
hands-on experience in their field of study [18].

In general, the goal of a dual-study program is to
provide students with a well-rounded education that
prepares them for a successful career in their field of
study. Some examples of countries where dual study
programs are commonly offered include Germany
and Switzerland known as duale Ausbildung [19],
Austria known as duale Hochschule [20].

The National Qualifications Framework (NQF)
is a system that is used in many countries to organize
and recognize qualifications from different
education and training providers. The NQF provides
a framework for describing the knowledge, skills,
and competencies that are required for different
qualifications, and for linking them to different
levels of difficulty and complexity.

A dual study program, which combines academic
coursework with practical, hands-on experience in a
related field, can be linked to the NQF by providing
a structured learning outcome, knowledge units, and
program outcomes that are aligned with the NQF
levels and requirements [21, 22]. This alignment can
be done by mapping the learning outcomes,
knowledge units, and program outcomes of the dual
study program to the appropriate levels and
outcomes in the NQF [23]. This allows students,
employers, and other stakeholders to understand the
level and breadth of knowledge and skills that the
student has and to compare the qualifications of
different education and training providers.
Additionally, it can give students the opportunity to
have more diverse career paths and to be more
internationally recognized and comparable to others
in the same field.

Although most studies from the dual study
program focus on the knowledge area, the learning
outcome, these are systematically considered in the
section knowledge based.

2. KNOWLEDGE-BASED EDUCATION

In this section, we examine the attributes of
knowledge from an academic perspective and the
relationship between these attributes.

e Knowledge Based

The landscape of the educational process is the
knowledge that content and information, including
facts, concepts, theories, and principles, are taught,
and learned in a particular academic study.
According to the proposed theory [24] proposed
theory called ‘knowledge of the powerful” explored
the importance of knowledge in curriculum, and he
proposed five main principles to design knowledge-
based approach as follows: (1) Its form of
specialization by two factors are the boundaries
between disciplines and recontextualization (2) The
relationship between a national curriculum and the
public Individual curricula of schools (3) The
difference  between  conceptual  knowledge
(curriculum) and content (everyday) knowledge (4)
The difference between pedagogy and curriculum,
and (6) Assessment as ‘feedback’ and assessment as
the driver of the curriculum.

The knowledge-based approach to curriculum
design emphasizes the importance of imparting
specific knowledge and skills to students. This
approach is based on the idea that there is a body of
knowledge and skills that are necessary for students
to learn to be successful in a particular subject or
field, and that the curriculum should be designed to
ensure that students acquire this knowledge and
these skills [25].

In a knowledge-based curriculum, the content to
be taught is carefully selected and organized, with a
clear progression of topics and themes. Emphasis is
placed on the acquisition of facts and information, as
well as the development of cognitive skills such as
analysis, synthesis, and evaluation. In this approach,
teachers act as transmitters of knowledge, and
students are expected to learn through direct
instruction, memorization, and practice [26].

The curriculum is usually highly structured, and
assessment is often focused on testing students'
ability to recall and apply the knowledge and skills
they have learnt [27].

This approach is used by some countries, but
there are also various other approaches to curriculum
design that place more emphasis on other aspects of
student learning, such as critical thinking, problem
solving, creativity and more, there are several steps
that can be taken to build a knowledge-based
curriculum [28, 29, 30].

1. Define the desired learning outcomes: Identify
the specific knowledge and skills that students
should acquire because of the curriculum. This
includes identifying the key concepts, facts, and
information that students should learn, as well
as the cognitive skills they should develop.
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2. Select the content: Choose the most relevant
and important content to include in the
curriculum. This may include textbook
materials, articles, videos, and other resources.

3. Organize the content: Arrange the content in a
logical and meaningful way, with a clear
progression of topics and themes.

4. Design instruction and assessment: Create a
plan for teaching the content, including the use
of direct instruction, memorization, and
practice. In addition, design assessments that
measure student learning outcomes, such as
multiple-choice tests, essays, and other forms of
assessment.

5. Implement the curriculum: Put the curriculum
into practice by training teachers, providing
them with the necessary materials and resources,
and monitoring the implementation process.

6. Evaluate the curriculum: Continuously evaluate
the curriculum by evaluating the student's
performance and collecting feedback from
teachers, students, and other stakeholders. Use
the data gathered to adjust and make
improvements to the curriculum as necessary.

It is important to keep in mind that a knowledge-
based curriculum is one of many approaches to
curriculum design, and that there are other important
elements to consider such as critical thinking,
problem-solving, and creativity. Therefore, it should
be considered that a balance between these elements
has a comprehensive curriculum that serves the
general objectives of education [31, 32].

Facts Concepts

Principles Theories

Figure 1: context of a knowledge-based curriculum

In the context of a knowledge-based curriculum,
the differences between fact, concept ,principle, and
theory may be somewhat like their meanings in
science and research, but they may also have slightly
different connotations. A fact in a knowledge-based
curriculum is a piece of information that is well
established and unchanging. It is a statement or data
that can be verified or proven to be true, such as
dates, events, people, and places. These are
considered the fundamental building blocks of
knowledge and understanding. A concept in a

knowledge-based curriculum refers to a general idea
or abstraction that is used to organize and understand
related facts. Concepts are often more abstract and
can be harder to define or explain in specific terms.
They are considered as an essential tool for making
connections and links between different pieces of
information. A principle in a knowledge-based
curriculum is a fundamental rule or law that explains
how different concepts and facts are related. It is
considered as a fundamental principle that provides
the foundation of knowledge, and it is used to make
predictions or draw conclusions about how things
will behave in certain situations. A theory in a
knowledge-based curriculum refers to a well-
substantiated explanation of some aspects of
knowledge that has been repeatedly tested and
confirmed through observation and experimentation.
Theories are well-established explanations, but like
in science, it is still subject to change, or revision as
new evidence is discovered [33, 34, 35].

In summary, a knowledge-based curriculum
emphasizes building a strong foundation of factual
knowledge, understanding of concepts, application
of principles, and the ability to think critically and
evaluate theories.

e Approaches to Curriculum Design

There are many different approaches to
curriculum design, and different educational systems
and institutions may use different approaches or a
combination of approaches. The knowledge-based
approach is just one of the possible approaches; it
emphasizes imparting specific knowledge and skills
[36, 37]. Some other approaches that are used in
curriculum design include:

1. Define the desired learning outcomes: Identify
the specific knowledge and skills that students
should acquire because of the curriculum. This
includes identifying the key concepts, facts, and
information that students should learn, as well
as the cognitive skills they should develop.

2. The child-centered approach focuses on the
individual needs, interests, and abilities of
students, and emphasizes student-centered
learning and the use of hands-on, experiential
methods.

3. The problem-based approach involves teaching
through real-world problems and challenges,
with the goal of helping students develop
critical thinking and problem-solving skills.

4. The project-based approach emphasizes
teaching through hands-on projects, with the
goal of helping students develop creativity,
collaboration, and other key skills.

5. The social constructivist approach emphasizes
the importance of active learning and the role of
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social interactions in the learning process. It is
based on the idea that knowledge is constructed
through social interactions and experiences.

6. The integrated Curriculum: It emphasizes the
connection between subjects and the integration
of subjects together. This approach aims to
make learning more meaningful and relevant
for students.

7. The Enquiry-Based Approach: It emphasizes
student-driven learning, and the use of inquiry-
based methods such as problem-based learning
and project-based learning.

In summary, there are multiple approaches to
curriculum design depending on the educational
context; it might be a combination of different
approaches to address the need of the students and
the educational objectives [38].

e Attributes of A Knowledge-Based Approach

There are several attributes of a knowledge-
based approach to curriculum design: Emphasis on
specific knowledge and skills: The curriculum is
designed to ensure that students acquire a specific set
of knowledge and skills, such as facts, information,
and cognitive skills like analysis, synthesis, and
evaluation. The six attributes start with structured
content: The content is carefully selected and
organized, with a clear progression of topics and
themes. This can include traditional textbook
materials, as well as other resources like articles and
videos. The second attribute is the direct instruction:
The curriculum is taught through direct instruction
methods, such as lectures and textbook readings,
with the goal of transmitting knowledge to students
[39].

Third attribute present in memorization and
practice: The curriculum emphasizes memorization
and practice, to help students acquire the specific
knowledge and skills they need to learn. The
Assessment attribute focus on recall: The curriculum
is usually assessed through tests and quizzes that
measure students' ability to recall and apply the
knowledge they have learnt, such as multiple-choice,
fill-in-the-blank, and other forms of testing. Forward
to fifth attribute is Teacher-centered: The approach
is teacher-centered, where teacher is the source of
knowledge, who transmit and transmit this
knowledge to the students, and the final attribute is
emphasis on facts and data: The approach focuses on
the acquisition of facts and data rather than
understanding and interpretation [40].

It is worth to note, that the knowledge-based
approach is often criticized for its lack of emphasis
on critical thinking, problem-solving, and creativity,
and for being too focused on the acquisition of

information rather than on the understanding and
application of it. Therefore, some educators argue
that this approach can be seen as one element of a
more comprehensive and holistic curriculum that
addresses a variety of student needs and learning
styles.

Traditional curriculums, which are often based
on rote learning and memorization, can be seen as a
barrier to innovation in education. These types of
curriculums may not encourage critical thinking,
problem-solving, or creativity, which are all
important  skills for fostering innovation.
Additionally, traditional curriculums may not be as
flexible in responding to new and emerging fields,
technologies, or societal needs. On the other hand,
some argue that a solid foundation of traditional
knowledge and skills can be a necessary precursor
for innovation. As such, there is a trade-off between
how much to emphasize tradition and how much to
emphasize innovation in curriculum design [41].

Overall, it is important that the curriculum adapts
and evolves over time to keep up with changing
societal needs and advances in technology. A
balance between traditional and innovative elements
may be the best approach for encouraging innovation
in education.

3. LEARNING OUTCOME

The learning outcome in a curriculum is a
statement that describes what a student should know
or be able to do because of completing a course or
program of study. It is a specific, measurable, and
observable statement of what a student will be able
to do at the end of a learning experience. Learning
outcomes are usually written in terms of knowledge,
skills, or attitudes that a student should possess or
demonstrate. They are often used to align instruction
with assessment, and to ensure that a course or
program is meeting its goals and objectives [42].

There are several types of learning outcomes that
can be included in a curriculum, and they generally
fall into three main categories: (1) Cognitive:
outcomes related to knowledge and mental
processes, such as remembering, understanding,
analyzing, and evaluating. (2) Affective: outcomes
related to attitudes, values, and feelings, such as
appreciation, respect, and valuing, and (3)
Psychomotor: outcomes related to physical skills,
such as observation, manipulation, and performing.

In practice, many learning outcomes will have
elements of more than one of these categories. For
example, a learning outcome for a physics course
might require students to analyze and apply
mathematical concepts to solve problems, which
would involve cognitive and psychomotor skills.
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Additionally, in demand to align with the Bloom's
taxonomy of educational objectives which is widely
used in education, the cognitive outcomes are further
divided into 6 levels. Remembering, understanding,
Applying, analyzing, evaluating, and creating Each
level is generally considered more complex and
abstract than the previous one. Thus, it's important to
consider the level of learning outcome when aligning
it with the instruction and assessment methods.

e Relationship between knowledge-based
approach and learning outcome.

A knowledge-based approach to learning
emphasizes the acquisition and retention of
information, and it is closely tied to cognitive
learning outcomes. When a curriculum is designed
using a knowledge-based approach, the learning
outcomes will typically focus on the student’s ability
to remember and understand information.

Learning outcome based on this approach is
mainly associated with the Bloom's taxonomy's
lower levels (Remembering and Understanding)
which is closely related to the recall and
comprehension of the information. Instructional
methods that align with a knowledge-based approach
include lectures, readings, and discussions, which
are designed to transmit information to students, as
well as assessment methods such as multiple-choice
tests, fill-in-the-blank questions, and true/false
questions which test the students' recall of
information. It’s worth noting that a sole knowledge-
based approach is not always sufficient in education.
Other approaches such as problem-based learning,
inquiry-based learning, or even blended approaches
that includes different methodologies are more
preferred to align with the complexity of the real
world and student's holistic development.

e The National Qualification Framework Aspect,
Knowledge-Based Approach and Learning
Outcome.

A National Qualifications Framework (NQF) is a
system for organizing and describing educational
qualifications in a country. It is used to ensure
consistency and comparability in the design,
delivery, and evaluation of education and training
programs. In most countries, the NQF includes a set
of learning outcomes that are associated with each
level of education or training. These learning
outcomes are generally aligned with the cognitive,
affective, and psychomotor categories of the learning
outcomes that I described earlier. When it comes to
a knowledge-based approach, the NQF learning
outcomes typically focus on the cognitive domain,
specifically on the recall and comprehension of
information. The NQF learning outcomes are
associated with the lower levels of Bloom's
taxonomy, such as remembering and understanding,

and they usually require students to demonstrate
knowledge and understanding of certain concepts,
facts, and principles in a particular field of study.

It's worth mentioning that in most countries,
NQF's are designed to take into account the need to
provide learners with a broad and balanced
education, which includes not only cognitive aspects,
but also affective and psychomotor aspects. So
usually, it is not limited to the knowledge-based
approach, but it allows for other instructional
methodologies as well. Additionally, the NQF often
includes guidelines for the design and evaluation of
education and training programs, which are intended
to ensure that the programs meet the specified
learning outcomes. These guidelines often include
the use of assessment methods that align with the
intended learning outcomes, such as multiple-choice
tests, essays, or practical assessments, which are
used to evaluate students' ability to recall,
understand, and apply the knowledge.

A National Qualifications Framework (NQF) is a
system for organizing and describing educational
qualifications in a country. It is used to ensure
consistency and comparability in the design,
delivery, and assessment of education and training
programs. In most countries, the NQF includes a set
of learning outcomes that are associated with each
level of education or training. These learning
outcomes are generally aligned with the cognitive,
affective, and psychomotor categories of the learning
outcomes that I described earlier.

When it comes to a knowledge-based approach,
the NQF learning outcomes typically focus on the
cognitive domain, specifically on the recall and
comprehension of information. The NQF learning
outcomes are associated with the lower levels of
Bloom's taxonomy, such as remembering and
understanding, and they usually require students to
demonstrate knowledge and understanding of certain
concepts, facts, and principles in a particular field of
study. It's worth mentioning that in most countries,
NQF's are designed to consider the need to provide
learners with a broad and balanced education, which
includes not only cognitive aspects, but also affective
and psychomotor aspects. So usually, it is not limited
to the knowledge-based approach, but it allows for
other instructional methodologies as well.
Additionally, the NQF often includes guidelines for
the design and assessment of education and training
programs, which are intended to ensure that the
programs meet the specified learning outcomes.
These guidelines often include the use of assessment
methods that align with the intended learning
outcomes, such as multiple-choice tests, essays, or
practical assessments, which are used to evaluate
students' ability to recall, understand, and apply the
knowledge.
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e National Qualifications Framework (NQF)
with curriculum.

The National Qualifications Framework (NQF)
and curriculum are closely related in that they both
play a critical role in shaping the design, delivery,
and assessment of education and training programs.
The NQF sets the standards for the education and
training offered in a country and provides a structure
for organizing the qualifications, typically into
different levels, such as basic, intermediate, and
advanced. The NQF also provides a set of learning
outcomes for each level that specifies what students
should know and be able to do because of completing
a course or program of study.

The curriculum, on the other hand, is the specific
set of courses and activities that are designed to help
students meet the learning outcomes specified by the
NQF. A curriculum is usually composed of a
collection of learning experiences, resources, and
assessments that are intended to help students
acquire the knowledge, skills, and attitudes that are
outlined in the NQF. The curriculum is the vehicle to
achieve the learning outcomes that are established in
the NQF. So, the NQF learning outcomes act as a
guide for the curriculum designer to align the
instructional methods, resources and assessments
that are used in the curriculum. Curriculum designers
can use the NQF learning outcomes to ensure that the
education and training programs they design are
consistent with the national standards and provide
students with the knowledge and skills they need to
progress to the next level of education or training.

In summary, the NQF sets the standards for
education and training and provides a structure for
organizing qualifications, while the curriculum is the
set of courses and activities that are designed to help
students meet these standards. Together, the NQF
and curriculum work to ensure that education and
training programs are of high quality, consistent and
comparable across the country.

4. SKILLS

A skill is the ability to perform a specific task or
activity in a competent and proficient manner. Skills
can be categorized as either hard skills or soft skills.
Hard skills are technical abilities or knowledge that
can be quantified and measured, such as the ability
to use a specific software program or knowledge of
a particular subject. Examples of hard skills include
Programming languages, Data analysis, Project
management, foreign languages, machinery
operation and medical procedures [43].

Soft skills are personal attributes or interpersonal
abilities that are more difficult to quantify and
measure, such as communication, problem-solving,
and time management. Examples of soft skills

include leadership, teamwork, communication,
adaptability, time management, critical thinking, and
creativity.

Both hard and soft skills are important for
success in the workplace and in life. Hard skills are
typically necessary to perform specific tasks and
activities, while soft skills are necessary to interact
effectively with others and navigate the social and
emotional aspects of work and life.

Skills properties refer to the specific attributes or
characteristics that define a particular skill. These
properties can vary depending on the type of skill and
the context in which it is used. Meanwhile, could be
considered are (1) Knowledge: The theoretical
background and information required to perform a
skill. (2) Physical ability physical strength,
coordination, and dexterity required to perform a
skill. (3) Mental ability: The cognitive abilities, such
as memory, attention, and problem-solving, required
to perform a skill, and (4) Social ability is
communication, collaboration, and leadership skills
required to perform a skill [44].

The skill properties covered by complexity level
of difficulty or sophistication required to perform a
skill, transferability is extent to which a skill can be
applied in different contexts or situations, Autonomy
property is degree of independence required to
perform a skill. Other properties are dynamism
degree to which a skill requires adaptation or
flexibility in response to changing circumstances
finally, the creativity properties consider to degree to
which a skill requires original thinking or innovation.

These properties can be considered when
assessing, developing, and training  skills.
Understanding the properties of a skill can also help
in identifying the most appropriate methods for
teaching and evaluating that skill.

o Skills Framework for the Information Age
(SFIA)

The Skills Framework for the Information Age
(SFIA) is a framework that provides a common
language and structure for describing and managing
the skills and competencies required in the
Information Age. It is a globally recognized
framework that is used by organizations of all sizes
and industries to identify, assess, and develop the
skills of their workforce. SFIA has 7 levels of skills,
from Foundation to Elite, and covers a wide range of
IT and digital skills. It is intended to be used by
organizations for workforce planning, skills
development, and career progression, as well as for
the development of training and certification
programs. It is also used as a benchmark for IT roles
and responsibilities [45].
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The Skills Framework for the Information Age
(SFIA) covers a wide range of IT and digital skills,
which are grouped into six categories:

1. Strategy and Architecture: Includes skills
related to enterprise architecture, IT strategy,
and governance.

2. Change Management: Includes skills related to
change management, project management, and
program management.

3. Service Management: Includes skills related to
service management, IT service continuity, and
service design.

4. Solution Development: Includes skills related
to solution development, software development,
and testing.

5. Data Management: Includes skills related to
data management, data governance, and data

analytics.

6. Digital: Includes skills related to digital
marketing, e-commerce, and digital
transformation.

Each category is further broken down into
subcategories, which are then divided into specific
skills and competencies. Each skill is defined by its
level of proficiency, which ranges from Foundation
to Elite. The SFIA framework also includes a set of
competencies that are considered essential for
successful performance in any IT or digital role, such
as problem solving, communication, and team
working.

o Skills framework for ICT in Singapore

The Infocomm Media Development Authority
(IMDA) in Singapore has developed a Skills
Framework for Infocomm and Media (ICM) that
provides a common language for describing and
managing the skills and competencies required in the
technology industry. The framework is intended to
be used by employers, educational institutions, and
individuals to identify, assess, and develop the skills
needed for various roles in the industry. The ICM
Skills Framework is divided into three levels:

1. Foundation: Basic skills and knowledge
required for entry-level roles in the industry.

2. Specialist: Skills and knowledge required for
more specialized roles in the industry.

3. Professional: Skills and knowledge required for
professional roles in the industry.

The framework covers a wide range of IT and
digital ~ skills, including IT infrastructure,
cybersecurity, data analytics, software development,
digital marketing, and more. It is intended to be used
as a benchmark for IT and digital roles and
responsibilities, and to help employers identify the

skills and competencies they need to support their
workforce. The framework also helps individuals to
identify their own skills and the qualifications they
need to advance their careers in the technology
industry.

e Skills Roadmap

A skills roadmap is a tool that can be used to
determine an individual's current skills and identify
areas for improvement. It is a plan that outlines the
steps an individual need to take to acquire new skills
or improve existing ones.

a. Career skills roadmap: This type of roadmap is
designed to help individuals identify the skills
they need to acquire to advance in their chosen
field. It typically includes information on the
specific skills required for different roles and the
steps an individual needs to take to acquire
them.

b. Industry skills roadmap: This type of roadmap is
designed to help individuals identify the skills
they need to acquire to be successful in a
particular industry. It typically includes
information on the specific skills required for
different roles within the industry and the steps
an individual needs to take to acquire them.

¢. Functional skills roadmap: This type of roadmap
is designed to help individuals identify the skills
they need to acquire to be successful in a
particular functional area such as marketing,
sales, IT or finance.

d. Personal skills roadmap: This type of roadmap
is designed to help individuals identify the skills
they need to acquire in order to achieve their
personal goals, such as learning a new language
or developing a new hobby.

e. Organizational skills roadmap: Designed to
align the skills of employees with the needs of
the organization. It typically includes
information on the specific skills required for
different roles within the organization and the
steps that need to be taken to acquire them.

/- Components Skills Roadmap: The components
of a skills roadmap will vary depending on the
context in which it is being used the six major
components, the current skills assessment
component is involves evaluating an
individual's current skills and abilities to
identify their strengths and areas for
improvement. Which the second components
are define the frame in component call skills gap
analysis consider comparing an individual's
current skills to the skills required for their
desired job or industry to identify any gaps that
need to be filled, where the component
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development plan includes a list of specific
skills and competencies that an individual needs
to acquire or improve to reach their goal. It also
includes a plan for how to acquire these skills,
such as through training, education, or on-the-
job experience.

The Timeline component is a skills roadmap that
will often include a timeline for when specific skills
or competencies will be acquired, refer to Resources
component which skills roadmap will also include
information on the resources available to an
individual, such as training programs or educational
opportunities. Finally, the Evaluation component
aims regular evaluations to check the progress of the
plan and adjust as needed.

Having a skills roadmap can help an individual
to stay focused and motivated, and to make the most
of their time and resources. It can also provide a clear
path for advancement in their chosen field and
increase their chances of success.

5. CROSS-CUTTING FACTORS
KNOWLEDGE, LEARNING
OUTCOMES, AND SKILLS

The curriculum life cycle refers to the process by
which a curriculum is developed, implemented, and
evaluated. Cross-cutting factors, knowledge, and
learning outcomes are all key elements that are
considered throughout this process. During the
development phase of the curriculum life cycle,
cross-cutting factors such as critical thinking and
problem-solving are often integrated as core skills
that are essential for students to develop as shown
Figure.2.

Knowledge is a key focus during the
development phase of the curriculum life cycle, as it
forms the basis for what students will learn and be
assessed on. The curriculum is designed to ensure
that students acquire a broad range of knowledge and
understanding in various subject areas. During the
implementation phase of the curriculum life cycle,
learning outcomes are used to guide instruction and
assessment. These outcomes are often used to align
instruction with the curriculum and to assess student
progress and achievement.

Skills development is also a key focus during the
implementation phase of the curriculum life cycle.
Teachers use the curriculum to help students develop
a wide range of skills, including both subject-specific
skills and more general skills like critical thinking
and problem-solving.

Finally, during the evaluation phase of the
curriculum life cycle, data is collected and analyzed
to assess the effectiveness of the curriculum. This
includes assessing the extent to which students have

achieved the intended learning outcomes, acquired
the knowledge and skills, and developed the cross-
cutting factors.

Based on this evaluation, adjustments can be
made to the curriculum to improve its effectiveness
for the next cycle. Overall, the curriculum life cycle
is a continuous process that is designed to help
students acquire the knowledge, skills, and cross-
cutting factors that are essential for success in their
future studies and career.

In Figure 3, the knowledge is the foundation of
the NQF and curriculum, as it forms the basis for
what students will learn and be assessed on. The
NQF and curriculum are designed to ensure that
students acquire a broad range of knowledge and
understanding in various subject areas. Learning
outcomes are specific goals or objectives that
students are expected to achieve through their
education. These outcomes are often used to guide
the development of the NQF and curriculum, as well
as to assess student progress and achievement.
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The Figure above the knowledge is the
foundation of the NQF and curriculum, as it forms
the basis for what students will learn and be assessed
on. The NQF and curriculum are designed to ensure
that students acquire a broad range of knowledge and
understanding in various subject areas. Learning
outcomes are specific goals or objectives that
students are expected to achieve through their
education. These outcomes are often used to guide
the development of the NQF and curriculum, as well
as to assess student progress and achievement.

6. CONCLUSION

The National Qualifications Framework (NQF)
is built on a knowledge base that encompasses a wide
range of subjects and topics, tailored to correspond
with varying levels of qualifications within the
framework. The knowledge base required for basic
or entry-level qualifications prioritizes foundational
skills such as literacy and numeracy, while the
knowledge base required for more advanced
qualifications encompasses specialized or technical
subject areas. Theoretical and practical knowledge,
as well as specific skills and competencies related to
the field of study, make up the composite knowledge
base that underpins the NQF. This knowledge is
acquired through a variety of educational
experiences, including formal classroom learning,
on-the-job training, or experiential learning
opportunities. The primary objective of the
knowledge base within the NQF is to equip learners
with the requisite knowledge and skills necessary to
excel in their chosen field of study or profession and
facilitate their progression through different levels of
education and training as they advance in their
careers.

A knowledge-based curriculum emphasizes the
acquisition and retention of subject-specific
knowledge, skills, and understanding. It prioritizes a
strong foundation in core subjects such as
mathematics, science, English, and social studies,
assuming that knowledge is the key to success and
that students must possess a solid foundation in
subject-specific knowledge to progress to higher
levels of learning. In a knowledge-based curriculum,
teachers play a crucial role in imparting knowledge
to students and providing opportunities for them to
apply their knowledge to real-world situations.

A knowledge-based learning outcome focuses on
what students should know and understand after
completing a course or program. The emphasis is on
the acquisition and retention of specific knowledge
and understanding related to a particular subject or
discipline. Examples of knowledge-based learning
outcomes include defining key terms and concepts
related to the subject, explaining the significance of
important events or developments related to the

subject, and identifying patterns or relationships
between different pieces of information related to the
subject. A knowledge-based approach to learning
outcomes can be useful for ensuring that students
have a strong foundation in subject-specific
knowledge, which can help them succeed
academically and professionally. However, it is
essential to balance this approach with other types of
learning outcomes that focus on skills, attitudes, and
other important aspects of learning.
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