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ABSTRACT
The development of Information and Communication Technology in all fields has
an influence in improving the quality of Human Resources (HR). Along with the
development it has an impact on the increasingly widespread growth of tertiary
institutions in Indonesia, there are 746 undergraduate programs in Informatics. while
the number of lecturers from PTN is: 2,504 people and PTS as many as 12,661 and
the impact of variations in the curriculum, because every campus has full authority
in preparing the curriculum based on the rules set by the Kemenristek Dikti. As a
result of curriculum variations, the graduate competencies of each campus are
different, even though they come from the same field of study, and finally the
competencies needed by graduates (industry) are less relevant to graduate
competencies. Utilization of Ubiquitous Learning with a Research and Development
Approach, both conceptually, procedurally and physically, has been interconnected
with all involved components, including from the side of Industry, Organizations to
students and instructors who are the subjects of this Research.
Ubiquitous learning in this case utilizes 2 learning development models, namely
Borg & Gall and Hanafin & Peck models, and combined with a system development
model, Waterfall Model Lifecycle. Where in the final process will be able to analyze
the population and existing samples as well as the system of applying care or
assistance systems (nurturing system) will get a container of applied product
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technology that can be used as a platform or an alternative learning and bridging
human resource capabilities and knowledge in the field of Informatics in Indonesia,
especially in the Competency Test of Information Technology in Indonesia,
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Source, Informatics, Diffusion of Innovations.
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1. THE BACKGROUND

The background of Information and Communication Technology (ICT) is currently highly
developed in society and continues to increase along with increasing human needs. The
development of ICT is now entering all lines of life. The fault is the internet and application
applications that support human activities until all information is connected in one hand. The
progress of this technology can be in the form of Software, Hardware and Brainware. The
progress of Sotftware and Brainware also supports the desires of universities to open
education and training institutions. Indirectly or directly resulting in many people competing
to establish, organize education in the field of Informatics, especially the family of
informatics and computer science. The growing development of information technology,
resulting in higher human resource needs. This encourages educational institutions to
participate by opening informatics study programs. From Aptikom 2015 data, more than 170
Informatics Study Programs under the auspices of 111 Universities in Indonesia with
Polytechnic Status, 226 Informatics Study Programs under the auspices of 120 Academies,
639 Informatics Study Programs under the auspices of 246 Colleges, 84 Study Programs
below shade of the Institute as well as 693 Informatics Study Programs under the auspices of
318 Universities. Data from the Undergraduate (S1) study program as of June 2017 in BAN
PT shows the following results: there are 440 Informatics Engineering study programs, 279
Information Systems study programs, 1 Informatics Management study program, so there are
746 undergraduate programs in Informatics study program. The number of existing students,
as well as the number of lecturers in Informatics and Computers in the very large State and
Private Universities (PTS), namely students from PTN as many as 41,790 people and PTS as
many as 347,302 people, while the number of lecturers from PTN amounted to: 2,504 people
and PTS as many as 12,661. According to Gregor 2008, United Nations divides informatics
Human Resources (HR) into two types, namely: IT Workers and IT-Enabled Workers. IT
Workers (ITW) are those who have special competencies and expertise to give birth to
creative works of innovation in the field of informatics, such as: Programs, applications,
algorithms, hardware, methodologies, implementation approaches, and so forth. While ITEnabled Workers (IEW) are those who have the skills to use or utilize (utilization)
information technology to help and support their daily activities. ITW is an HR produced by
higher education institutions, so every related higher education institution needs to know in
detail the characteristics of the types of ITW needed by the outside world.
Practitioner experience with several generations of technologies that are related to the
introduction of new technologies in teaching and learning in post-compulsory education are
fairly well understood. The starting point for participants would be the identification of their
own personal or professional development needs (Hulme ett all, 2008). Technological change
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requires resources, and its proponents have to compete for resources from the same pool as
others; therefore, there is a trade-off involved that makes many stakeholders wary of change
(Evan, 2008). Understanding how to connect learning resources that are important for
learning because they are important than what we know today (Tu, 2008).A very big problem
is that currently there are a growing number of learning curricula in the campus of the various
informatics fields. At the same time, many complaints from the world of work, that the
competence of graduates, especially in the field of informatics is inadequate, and not relevant
to the needs of the workforce. Many graduates are not ready to use, not ready to work, as
desired by the world of work. This is because the contents of the learning outcomes of the
curriculum made are not synchronous between the world of education and the industrial
world. As stated by Suparman, that there is no concept link and match or the relevance of
graduates' competencies to the needs of graduates (work world) as a result of an in-depth
study of the competency needs of graduate users at the time of compiling the curriculum
(Supratman, 2014) Study of Competence Basic Education graduates needed by the business
world have been implemented in 2012 and 2015. This is done in the context of developing a
competency-based curriculum with assistance carried out by the datateam of the sharing
Directorate General of Higher Education. The results of the study of 30 samples college data
in the Kalimantan region, more than 90% of Universities compiled a learning curriculum not
based on the analysis of the basic competencies needed by graduate users. Higher education
sets basic competencies in compiling learning curricula only referring to curricula from other
universities. The absence of a measuring mechanism while ensuring the level of knowledge
of lecturers and students is updated so that it is always relevant to the dynamics of rapid
industrial change Likewise for students and lecturers who want to apply synergy and
collaboration between the associations and the world of industry, there is still a lack of open
material online in the field of informatics that is in line with the application of the Indonesian
National Performance Competency Standards - Indonesian National Qualification Framework
(SKKNI-KKNI). Competence is needed in predicting and defining both the expressive
qualities and the performance of a candidate material (Pedgley, Owain, et All, 2016).
Competence is needed in predicting and determining the required quality and material from
the performance of prospective workers.
There is a gap in the ability of graduates in tertiary institutions in Indonesia to those
needed by the industrial world or the world of work as shown in figure 1 below:

Figure 1 Graduates' Ability Gaps
(Source: Dikti Belmawa, 2012)

Several things obtained in the field both technically and non technical, among others: (1)
Still at least and tend to have no information from the campus which states that graduates
from the informational field study program or each of them have value or are competent in
their respective fields, both in terms of lecturers and students. (2) Very limited information on
cooperation between the world of campus and the published industrial fields in the media, if
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there is still within the scope of accreditation forms and internal campus only. (3) There is
still not much collaboration between professional associations and industry associations in
implementing link and match especially in curriculum development. (4) The cost is quite
large in participating in the professional certification test in the field of informatics for
participants both students and lecturers ranging from two million rupiah to tens of millions of
rupiah for each test in the informatics field certification profession. (5) There is no visible
system that acts as an aggregator, namely a system that bridges between industrial fields and
campus fields, especially in the field of Certification Test in the field of Informatics. (6)
There is still very limited test information on industrial knowledge provided by industry
associations or professional associations in the field of informatics given to students and
lecturers on each campus. (7) The absence of a data that brings together all certification test
participants or industry knowledge tests (Proficiency) both those who have followed and have
successfully passed the proficiency test. The problem of link and match, and the relevance of
education graduates including training with the world of work still continues to be a national
issue, because of the problem of lack of employability in the world of work. This causes the
industry to develop educational and training institutions such as training centers, corporate
universities and even higher education, even though they have recruited prospective
employees from vocational education. Statistical data shows this description as in Table 1,
where the national average skills mismatch based on the type of work and education that was
highest reached 56%, even in the agricultural sector reaching 88.9%. (ILO, 2015)
Table 1 Skill mismatch based on the type of work and highest education attained (percent)

To improve the competence of human resources, especially students in the field of
informatics and computers, the following points are needed: The
1. establishment of a platform digital learning from a standard certification program
national and international based on Professions and Competencies provided by
industry and associations, to bridge the industrial and campus world.
2. Mobile Application For Practice Questions based on Android - IOS systems.
3. An open web of informatics in accordance with the Indonesian Online Learning
System (SPADA).
4. Some Problem Instruments for the Field of Informatics based on the Indonesian
National Performance Competency Standards - Indonesian National Qualifications
Framework (SKKNI-KKNI).
5. An-based Industry Knowledge Test Web Portal Online or Web Base.
6. Self-assessment of the level of knowledge and insight in the Informatics Sector.
7. Mapping of results from Industry Knowledge and Association Tests.
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8. Provision of E-certification that is used for a Certificate of Companion Diploma
(SKPI).

2. THEORETICAL STUDY
2.1. The Concept of Model Development Model Developed Model

The design of this study consists of three models, namely the conceptual model that embodies
the theory and principles related to the development of the Assistance system for-based
Informatics Certification Test Ubiquitous Learning, a procedural model that forms the stages
from the establishment of an Assistance system for-based Informatics Certification Tests
Ubiquitous Learning, and physical models to obtain evidence obtained from empirical data
about the results obtained from the development of the Assistance System for-based
Informatics Certification Tests Ubiquitous Learning.
2.1.1. Conceptual
Model The conceptual model is an analytical model that explains the product components
that will be developed and relates to the components. This model shows inter-conceptual
relationships and does not show sequences in stages. The order can be started anywhere. The
conceptual model in this study is designed with functional process features that can be used
by users to run the Assistance System for-based Informatics Certification Test Ubiquitous
Learning adapted from the 3P model (Users, Processes and Products.
2.1.2. Procedural Procedural
Models Models are descriptive models that describe the flow or procedural steps that must be
followed to produce a particular product.The concept of the model developed in this study is
Hannafin and Peek's model Hannafin and Peck stated: combining these activities into four
phases: needs assessment, design, development and implementation, and evaluation and
revision (Hannafin, 1988)
The learning design adopted was developing the CAI (Computer Assisted
Instruction)media, according to Russell in Rusman, saying that the CAI media is a computer
system that can deliver learning individually and directly to students by means of intellection
with subjects that are programmed into the computer system of

Figure 2 Computer assited Instruction CAI

2.1.3. Physical model
Afterprogram mentoring system development for Information Technology Certification Test
Field-based Ubiquitous Learning finishes were evaluated, the system mentoring test
Mentoring For Certification Test Informatics Sector-based Ubiquitous Learning called
models physical. The physical model is the implementation phase of the model. The model
implementation is carried out after being declared effective and efficient.
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3. THEORETICAL FRAMEWORK FOR PROFESSIONAL
CERTIFICATION COMPETENCY IN THE FIELD OF INFORMATICS
3.1. National Professional Certification System in
Accordance with BNSP Regulation 01/2015. The National Professional Competency
Certification System is the order of the relationship between professional competency
certification components that include the establishment of certification institutions,
certification agency licenses, certification implementation, certification harmonization,
development of competency certification systems and synergistic and harmonious quality
control certification in order to achieve the objectives of national work competency
certification , as illustrated in Figure 2.15. In accordance with PERPRES 8/2012, work
competency certification is the process of providing competency certificates carried out
systematically and objectively through competency tests in accordance with Indonesian
National Work Competency Standards, International Standards, and / or Special Standards.
So that this certification system has the flexibility to harmonize with various national and
international systems.

Figure 3 National Professional Certification System System
Source: BNSP Regulation 01/2015

4. MANAGEMENT OF MODERN HIGHER EDUCATION
MANAGEMENT

According to Indrajit and Djokopranoto, The term higher education and tertiary institutions
are often exchanged with assumptions that have the same meaning, while actually having
different meanings. Higher education is education in the school education pathway at a higher
level than secondary education in the school education pathway. While higher education is an
education unit that organizes higher education (Indrajit, 2006). It can be interpreted, that high
education is the level of education after secondary education which includes diploma
programs, bachelor, master, doctoral programs, professional programs and specialist
programs organized by universities based on the culture of the Indonesian nation.

5. NURTURING / NURTURING SYSTEMS

Several studies related to Nurturing or Assistance Systems that utilize computer and internet
technology, ranging from software and hardware, provide many offers and choices for the
world of education to support the learning process of students (Lee, 2016), (Xie, 2014),
(Serdyukov, 2006). The advantages offered not only lie in the speed factor for getting
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information, but also for multimedia facilities that can make learning more interesting
through interactive visuals. In line with the development of internet technology, many
learning activities can be done by utilizing this technology Cyber or electronic learning (ELearning) is essentially learning, or learning through the use of computer or internet
technology.

6. UBIQUITOUS LEARNING

Indrajit said that basically, Ubiquitous Learning (U-Learning) is a continuation of the
evolution of electronic learning (e-learning) and mobile learning (m-learning) which shifts
the learning paradigm from a closed system to an open one (Indrajit, 2016). Whereas
Bomsdorf said that U-Learning works based on the principle of ease of learning from
anywhere, anytime, and in what ways has produced various approaches to innovative learning
processes (Bomsdorf, 2005), such as collaborative learning, authentic learning, and contextaware learning Chen said, 2009. The technological developments that gave birth to products
such as mobile phones, electronic devices (gadgets), cloud computing, wireless networks, etc.
became promoters as well as the main accelerators of the application of the concept ULearning (Vladoiu, 2012). Even Ogata emphasized that the latest technologies such as RFID
(Radio Frequency IDentification) and Augmented Reality were the main triggers for the
development of the concept u-learning in the world of Education. The concept of ULearning which is strongly influenced by the flow of psychology of humanism, cybernetism,
and connectivity has the characteristics of the learning process through two main approaches,
namely: (i) through independent individual exploration of various learning resources
available in an unlimited environment; and (ii) through social interaction with various parties
that have direct or indirect relevance to the knowledge learned (Ogata, 2008).
According to Yang, Okamoto & Tseng identified eight characteristics of the environment
U-Learning, namely: (i) mobility; (ii) location awareness; (iii) interoperability ((iv)
seamlessness; (v); situation awareness); (vi) social awareness; (vii) adaptability; and (viii)
pervasiveness (which, 2008). In essence, the implementation of U-Learning is a sign of the
transformation of education in universities that implement it (Cope, 2009). While Tan
characterizes U-Learning as a system that has characteristics: permanency, accessibility,
immediacy, interactivity, situation, calmness, adaptability, seamlessness, and immersion
(Tan, 2012). In other words, an explanation of U-Learning works on three main resources,
namely: learning collaborators, learning contents, and learning services (Chang, 2012).
This research refers to the steps taken by Borg & Gall which were later modified into
preliminary studies which are divided into field studies and literature studies, system analysis,
system design, system development, system testing, system verification and validation,
revisions and system reviews, system testing, and results analysis.

Figure 4 Ubiquitous Learning Scheme in an Learning Alternative
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Ubiquitous Learning Application as an alternative learning in improving human resources
in the field of informatics The
use of various kinds of media and can be done anytime, but still refers to the existing
learning rules, can be seen in the following picture :

Figure 5 Beginning Menu of Proficiency Test

Figure 6 Menu of Ubiguitous Learning Application

Figure 7 Selection Menu Test Material
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Figure 8 Menu of Proficiency Test in Informatics Field

7. CONCLUSION

Ubiquitous Learning can provide an alternative learning to improve the ability of the
informatics field so that it can indirectly improve resource capabilities humans, especially
students and lecturers in the field of informatics.

8. SUGGESTION

The ability to use learning by using ubiquitous learning can be followed up by using or
optimizing and synchronizing with various other learning applications and application
systems that are integrated in the world of education, especially to produce a business
opportunity that can be found in ubiquitous learning based systems.
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