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Abstract—Information technology in the age of industry and
design, there are contents which are driven along with class
management and business that have been applying digital
technology to increase the efficiency and value for products and
workings including making creative economy with digital
aptitude. Currently, the utilizing smart device is circulated as
many organizations have been making many applications to
create competitive inventors — they can help organization to
increase competency, product and working with less consuming
resources but high value gathering both product and service.
This article would like to present new way of digital competency
development following 1) Imagineering Approach which
consisted of the six following steps: 1. imagination, 2. design, 3.
development, 4. presentation, 5. improvement, and 6. evaluation;
2) the Augmented Reality and Digital Twin Environment
consisted of six factors: 1. Imagine the possibilities; 2. Study by
digital twin technique; 3. Procedures for ldentifying Specific
Learning; 4. Learning efficiency enhancement; 5. Industrialize
the process.; 6. Monitor and measure. The author presents the
framework of Augmented Reality and Digital Twin (ARDT) for
development digital competence.

Index Terms—Imagineering, augmented reality, digital twin,
digital competence.

I. INTRODUCTION

In recent years, many researchers have applied the model
of inventor development from several ideas. Imagineering is
Engineering and Sciences knowledge integration to create
creative innovation which we can call Imagineering who
takes responsibility for creating innovative product which
support economy and adding value from idea and design
including applying other sciences such as e-commerce
content to compete in world market.

In this study, the author has applied the idea of
Imagineering to develop process of Imagineering by
Augmented Reality and Digital Twin concept that represent
the convergence of the physical and the virtual world where
every industrial product will get a dynamic digital
representation, throughout, the product development life
cycle, right from the design phase to the deployment phase,
organizations can have a complete digital foot prints of their
products. These “connected digital things” generate data in
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real time, and help businesses in better problems analysis and
prediction in advance or give early warnings to prevent
downtime and develop new opportunities, and even, planning
better products for the future with lower costs by using
simulations to encourage the process of making Digital
Competence for Creative Content makers who create things
to drive creative design together with the creation of the
ARDT - showed the significant value in the areas of speed to
market with a new product, improved operations, reduced
defects, and emerging new business models to drive more
revenue.

Il. LITERATURE REVIEW

A. Imagineering

Imagineering is a combining the words between
imagination and engineering. The term, Imagineering, was
coined during the early 1940s. Since the beginning of new
Millennium, Imagineering has grown to the scale of a mass
paradigm, because of the increasing scope and availability of
automated engineering. Automated engineering is enabled by
sophisticated software and artificial intelligence. [1]
Imagineering in education was found that the imagine step
developed the ability to identify problems, the study step
developed the ability to seek new knowledge, the design step
developed the ability to apply knowledge, the develop step
enhanced the ability to solve problems, the present step
developed the ability to communicate and the evaluate step
developed. [2] The Imagineering in business approaches can
provide adequate responses to the changes, in particular, the
relevance of Imagineering as an event design strategy within
business event. [3]

B. Augmented Reality

Augmented Reality has strong potential to provide both
powerful contextual, on-site learning experiences and
serendipitous exploration and discovery of the natural
connected information in the real world. Augmented Reality
experiences to not only corporate settings but also academic
venues through personal computers and mobile devices,
several educational approaches with AR technology are more
feasible. [4] Professionals and researchers have been
developing pragmatic theories and applications for the
adoption of Augmented Reality into both academic and
corporate settings. By virtue of those studies, some
innovations of Augmented Reality have been developed and
are being used to enhance the education and training
efficiency of students and employees. [4] Augmented Reality
that most distinguishes it from other existing technologies is
the media power of generating a “mixed reality” wherein the
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surrounding environment is real but the objects portrayed in
the environment are virtual. For example, timing of purchase
would be important, as consumers who are about to purchase
certain products may be more highly involved and more
likely to employ more extensive and more readily accessible
information sources. Constructs such as need for cognition or
need for emotion may also be interesting to explore in that
some consumers are more dependent on visualized
information. [5] Augmented Reality e-commerce may be
useful for home improvement store chains that offer products
and services. Initially, environmental data that includes
spatial data or image data may be received from scanning
sensors in which the Augmented Reality environment may
present a three-dimensional (3D) virtual representation of the
specific product. [6]

C. Digital Twin

Digital Twin is an emerging and effective method for
real-time interaction and further convergence between
physical space and information space. To solve the problems
mentioned above, digital twin-driven product manufacturing
will be discussed in this section. [7] The technologies mainly
focus on physical product data rather than the data from
virtual models. On the one hand, data generated in various
phases of the whole product lifecycle may form the
information between different phases of product lifecycle.
And on the other hand, a lot of duplicate data exists to solve
the problems, Digital Twin, with the characteristics of
ultrahigh synchronization and fidelity and convergence
between physical and virtual product, etc., has high potential
application in product design, product manufacturing, and
product service. [7] Digital Twin simulation tools enable
designers to accurately predict performance earlier in the
design cycle, to analyze multiple designs, reduce reliance on
multiple physical prototypes and expensive testing, optimize
design for maximum performance and shorten design time
and cost. [8]

D. Digital Competence

Digital Competence framework, propose a description a
list of competences that belong to every competence; Digital
Competence to access and search for online information, to
articulate information needs, to find relevant information; to
select resources effectively; to navigate between online
sources; to create personal information strategies and interact
through a variety of digital devices and applications; to
understand how digital communication is distributed,
displayed and managed; to understand appropriate ways of
communicating through digital means, refer to different
communication formats; to adapt communication modes and
strategies to the specific audience and create content in
different formats including multimedia; to edit and improve
content that s/he has created or that others have created; to
express creatively through digital media and technologies
and protect own devices and to understand online risks and
threats; to know about safety and security measures, and
identify possible technical problems and solve them; to create
content innovation in the education and the business; and etc.

[9]
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The purpose of the study is to synthesize and design the
conceptual framework of Imagineering on Augmented
Reality and Digital Twin for Digital Competence.

PURPOSE OF THE STUDY

IV. METHODOLOGY

The research methodology designing Imagineering on
Augmented Reality and Digital Twin for digital competence
were as follows.

1) Complete a review of related literatures on the
Imagineering process written by [1], [2], [3], [10]-[15],
and create a new process of Imagineering.

Synthesize documents in the Augmented Reality and
Digital Twin environment which consists of [4]-[8],
[16]-[20],

Develop the conceptual framework of Imagineering
Augmented Reality and Digital Twin for Digital
Competence. [19]

2)

3)

V. RESULT

Document synthesis in the Imagineering process can help
the author to create a new process called the Imagineering
process which consists of the six following steps: 1)
Imagination: the ability to come up with topics of interest
using brain-storming and imagination,- which results in a
topic that all group members are interested in; 2) Design: the
ability to research from documents or experts including the
implementation of planning and designing the task by
sketching or drawing a storyboard, for example, to achieve
the prototype model; 3) Developing: the ability to work step
by step; 4) Presentation: the ability to prove the group’s work
empirically to the public by presentation method; 5)
Improvement: the ability to improve or adjust and summarize
work done together; and 6) Evaluation, the ability to evaluate
work quality and consider own output - the group’s output,
and whether the finished work is satisfying. All six aspects
focus on the self-learning process by actualizing students’
imagination into practical and objective inventions or
innovations, [2] consequently they are able to arrive at
well-thought judgment of what action or tool should be used
to fill in what lacks. To become creative in producing outputs
they are almost always successful, it is trusted that starting
with having bright speculative meanings of new concepts
could bring about ways and means to arrive at a valid
generalization. [10]

The document synthesis in the Augmented Reality and
Digital Twin, following [5], [7], [11], [12], [16]-[18], [20] is
show in Table I.

Document in the Augmented Reality process and the
Digital Twin process were synthesized to create a new
process called ARDT. According to Table I. the synthetic of
ARDT has six important characteristics; 1) imagine the
possibilities; 2) study by digital twin technique; 3)
procedures for identifying specific learning; 4) learning
efficiency enhancement; 5) industrialize the process; 6)
monitor and measure.
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TABLE I: THE SYNTHETIC AUGMENTED REALITY AND DIGITAL TWIN
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Imagine the possibilities, the first step would imagine and
make shortlist a set of scenarios that could gain benefit from
having Digital Twin. The right scenario may be different for
every organization and circumstance, but will likely have
following key characteristics: 1) the considered production or
manufacturing process is valuable enough for the enterprise
to invest for building a Digital Twin. 2) There are outstanding
and unexplained processor product-related issues that could
potentially unlock value either for the customers or the
enterprise. [20] To achieve deeper phases of knowledge
construction and inquiry abilities, however, small groups or
teams who work together may achieve greater efficacy in a
manner that promotes the learnt responsibility for their own
learning as well as the learning of others, in terms of future
studies. [18]

Study by Digital Twin technique, the Digital Twin
learning is usually written in the primary system language of
the enterprise, which uses the above steps to model of the
physical asset and processes. In addition, throughout the
process, standards and security measures may be applied for
purposes of data management and interoperable connectivity.
[20] Applications of ARDT in the development of teaching
strategies-establishment of a teaching environment,
improvement of learning effectiveness, application of
psychological factors- related to learning, and other related
research. [16]

Procedures of Identifying Specific Learning consider
operation business, and organizational change management
factors in identifying which configurations could be best
candidates. Focus on which areas have potential to scale
across equipment, sites, or technologies. Companies may
face challenges going too deep into a specific Digital Twin of
a highly. Complex equipment or manufacturing process,
while the ability to deploy broadly across the organization

tends to drive the most value and support: focus on going
broad rather than deep. [20] Other interesting of ARDT
variables, for example, timing of purchase would be
important as consumers who are about to purchase certain
products may be more highly involved and more likely to
employ more extensive and more readily accessible
information sources. [5]

Literature review and researches
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Fig. 1. Conceptual framework of imagineering on augmented reality and
digital twin for digital competence.

1. Information Management

2. Communication & sharing

3. Creation of content & knowledge
4. Ethic & responsibility

5. Evaluation & Problem solving

Learning efficiency enhancement, ARDT can be used for
enhancing the effectiveness of content and teaching in the
traditional style including extending the context outside the
classroom rather than just using textbooks. ARDT can also
assist learners in understanding details with a shorter learning
time. [12] For business Consider accelerate learning, manage
risk proactively and maximize return on initial investments,
can be a subset of business divisions, or products to limit
scope, but with the ability to show value to the enterprise.
While you should want to be agnostic to any type of data
sources (for example, new sensors and external data sources),
you also need a solution that can support the expansion of an
end-to-end solution as soon as the initial value is delivered,
consider building on this momentum to continue the drive for
greater results which communicate the value realized to the
larger enterprise. [20]

Industrialize the process, The Digital Twin development
and deployment process use established tools, techniques,
and playbooks. Manage expectations from the pilot team and
other, [20] the virtual product should reflect the real-time
state of the physical product in the real world. Moreover,
Digital Twin also enables the physical product and virtual
product to communicate with each other in real-time and
coevolve with each other over time, [7] the phases of creation
and production are realized during the operational phase with
many of those problematic issues due to human interaction.
We propose that the idea of the Digital Twin, which links the
physical system with its virtual equivalent which can mitigate
these problematic issue. [11]

Monitor and measure solutions should be monitored to
objectively measure the value delivered through the Digital
Twin. Identify whether, there were tangible benefits in cycle
time, yield throughput, quality, utilization, incidents, and cost
per item, among others which make changes to digital twin



International Journal of Information and Education Technology, Vol. 9, No. 3, March 2019

processes iteratively, and observe results to identify the best
possible configuration. [20] In this sense, simulation merges
the physical and virtual world in all life cycle phases. Current
practice already enables the users to master the complexity,
[17] can create content, create innovation.

According to the process of Imagineering and Augmented
Reality and Digital Twin Environment synthesis, it is
possible to present the conceptual framework of
Imagineering on Augmented Reality and Digital Twin for
Digital Competence, as show in Fig. 1.

VI. CONCEPTUAL FRAMEWORK

The author studied, analyzed, and synthesized the relevant
document and research by integration different theories in
order to create conceptual framework of Imagineering on
Augmented Reality and Digital Twin for Digital Competence
(ARDT) that could be applied to develop the Digital
competence, the synthesis of the conceptual framework of
ARDT consisted of three elements, 1) literature review and
researches: the synthesized conceptual framework was the
designed based on the integration of the following theories:
Imagineering, Augmented Reality, Digital Twin and Digital
Competence.

2) Imagineering on Augmented Reality and Digital Twin
included: 1) imagine; 2) Design; 3) Develop; 4) Present; 5)
Improvement; 6) Evaluate. for Digital Competence:
according to the integration of the relevant theories and
researches, the conceptual framework of the Imagineering on
Augmented Reality and Digital Twin for Digital Competence
as shown in Fig. 1

3) Imagineering on Augmented Reality and Digital Twin
for develop Digital Competence on the integration the study
is such as 1) Information Management; 2) Communication &
Sharing; 3) Creation of Content & Knowledge; 4) Ethic &
Responsibility; and 5) Evaluation & Problem Solving. [19]

VII.

This paper presents a comprehensive design framework
that focuses on connecting Augmented Reality and Digital
Twin concept that represents the convergence of the physical
and the virtual world expectation to be most useful for the
iterative redesign of an existing product instead of the novel
design or a completely new product.

According to the document analysis that is associated with
the process of Imagineering on Augmented Reality and
Digital Twin for Digital Competence. The process of
Imagineering on Augmented Reality and Digital Twin for
Digital Competence (ARDT) consists of six phases; 1)
imagine; 2) Design; 3) Develop; 4) Present; 5) Improvement;
6) Evaluate, for Digital Competence.

CONCLUSION
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