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Abstract

Training activities to improve the teachers'
research competence in Indonesia still have not fulfilled the
expected standards. The training has not been developed
based on the expected long-term needs and objectives,
namely teachers who are competent in conducting research.
Training materials and materials have not been compiled
based on adequate needs analysis. This research aims to
know the principles of basic needs in the development of a
training system to improve teachers' research competence.
The methods used are research and development using the
modified ADDIE development model in the first phase.
The results of these studies are the principles in the
development of training materials, which materialize to be
an instructional goal, instructional objectives, success
indicators, and participant’s criteria. The general
instructional goal set is "if a sample of the article is given, a
group of competency enhancement trainees examines the
teacher who will be able to complete 1 (one) research title
in the form of a scientific article published in a national
accredited scientific journal." The results of this need
analysis are expected to be the basis of the development of
a structured training system equipped with all other
supporting training devices so that the goal to improve
teachers’ research competence can be achieved.
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1. Introduction
The quality of education in Indonesia is still not in
accordance with expectations and has not been able to
fulfill the national educational objectives that have been
established. One of the most influential factors is the
priority of education that has not been paid attention to the
teacher. Teachers are important elements in the success of

educational objectives, where the quality variation of the
teacher indicates the central role of the teacher in the
performance of the education system [1], even from the
first day of the learning process [2], [3]. However, the
professional ability of the teacher is still lacking/not
competent [4], teachers tend not to carry out their duties
well, namely being agents of change in the learning process,
to design and propose scenarios that can improve the
quality of the learning process [5]. This fact shows that
teachers tend to be not yet effective and have not yet
oriented to student learning outcomes, as revealed by
Klassen & Kim [6] who said that teacher effectiveness
refers to a set of within-person attributes-personality,
motivation, beliefs, and dispositions- that interact with
contextual factors (cultural, social, educational) to
influence student outcomes.
Preliminary study results that researchers did against
approximately 60 teachers in DKI Jakarta, showed that
nearly 75 percent of teachers did not prepare the learning
process well. Teachers tend to prepare learning by putting
the material first to be taught, not learning objectives.
Consequently, teachers do not make learning objectives as
a basis for designing learning strategies, teaching materials,
and also designing learning evaluation and assessment
tools. Teachers also tend to teach in a monotonous method,
i.e. not using creative, engaging methods of learning to
inspire students to learn in class.
Low current competency of teacher is allegedly caused
by a lack of interest in Indonesian society to become a
teacher [7], [8]. There are students who do not want to be
teachers after they graduate from the Faculty of Education,
with the future reason being teachers still not promising.
This fact confirms that enthusiasm has not grown in the
teacher, but on the other hand the enthusiasm of the teacher
(teacher enthusiasm) is the key to the effectiveness,
high-quality learning, and describing the competence and
motivation of the teacher [9]. It is very different from the
conditions in Finland, which suggests that the competition
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in Finland is very strict to enter education majors [10]. The
Faculty of Education is the most prestigious faculty than
other faculties. This is due to that the salary of teachers in
Finland is enormous. In addition, the Finnish state and
people place teachers as respected professions, so those
who bear the teacher's profession feel a prestige and pride
of their own. Even Silander [11] says the high quality of
teachers and teacher education is often considered to be the
main reason for the success of Finnish students in the
Programme for International Student Assessment (PISA).
Law number 14 of 2005 concerning Teachers and
Lecturers article 20 point b revealed that in carrying out
professional duties, teachers are obliged to improve and
develop academic qualifications and competencies in an
ongoing manner with the development of science,
technology, and the arts. Based on this, teachers are
required to continue to learn and increase their capacity as a
teacher, so that they can perform their duties and
responsibilities well. Silander [11] says that teachers are
expected to continuously and systemically develop their
own teaching methods and to refresh their professional
skills. This condition is in accordance with the phenomenal
sentences that are often pronounced, i.e. if someone wants
to teach, he should not stop learning. The opinion
reinforces the important message that teachers should
continue to receive training and coaching aimed at
improving their competence. Further Spear & da Costa [12]
says teacher training has become a common tool for
addressing challenges within the educational sector.
Lasauskienė et al. [13] write general competencies of
teacher which are applied in multiple teaching activities;
hence, it may be stated that their development is one of the
essential conditions predetermining teachers’ abilities to
adapt themselves to the changing world and assuring
successful attainment of goals of education and
implementation of educational activities. This opinion
shows that teachers are required to continue to improve
their competence so as to adapt to the changing world and
achieve educational objectives as well as the success of
learning. In general, in Indonesia, there are hardly any
references that write about the teacher's competency
improvement training. If we studied through the Google
Scholar Index, we will find the majority of training
organized for teachers is training on class action research
[14]–[17], plus 1 article discussing the writing of scientific
articles [18], although the article is more focused on how to
use OJS, not technically writing scientific articles.
Education and training are an indispensable realm of
educational technology, even part of educational
technology. Januszewski & Molenda [19] says that
educational technology is the study and ethical practice of
facilitating learning and improving performance by
creating, using and managing appropriate technological
processes and resources. This shows that education
technology facilitates the learning process for anyone, not
limited to students, but also teachers and other educators.
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Education technology is expected to bring significant
changes to the quality of the learning process, in this case,
the education and training process for teachers in the
school.
The importance of education and training was also
expressed by Leo Pahkin, an education counselor from the
Finnish National Education Agency, which revealed, "We
are investing in education and training in the field of
energy Who later produced innovation [10]‖. This
condition is not yet able to be optimized in the coaching of
teachers in Indonesia, which is evidenced by the absence of
mature planning to conduct teacher training.
Theoretically and pragmatic, teachers actually have
enormous authority in conducting learning, both in
preparation, implementation, evaluation, and decision
making. Knowledge of the learning process is absolutely
owned by teachers. In fact, teachers are expected to
produce innovations in learning, whose goal is to
ultimately improve the quality of learning in the classroom.
Improved learning quality in terms of the development of
learning innovations can be generated through research and
development activities.
In line with this fact, teachers are further expected to be
competent in research, aiming at producing innovations in
learning. Alomari et al. [20] even write that the teacher is
an important asset in the study. However, the fact that the
teacher does not have enough competence in carrying out
research. This fact is seen from the preliminary study
results that researchers did before, i.e. nearly 70 percent of
teachers surveyed have not yet had the correct knowledge
of the concept of problems and research. In fact, nearly 90
percent of teachers have never done research activities and
eventually resulted in nearly 100 percent of teachers never
doing publications on the results of the research. For that
reason, teachers should be encouraged to engage in
research and participate in the practice of learning in the
classroom with the aim of enhancing student learning
achievement [21].
The importance of research activities for teachers is
expressed by Hammersley [22], who states, ―educational
research should be an integral part of the work of teachers
in schools rather than an activity carried out on schools by
outsiders‖. This suggests that research is actually an
integral part of a teacher's work. That is, by conducting
research, a teacher can continue to improve the quality of
learning in its class over time. Cheruvu [23] states, ―Yet
teacher research—systematic data collection and analysis
of a problem of practice—is helpful for improving one’s
practice, gaining a deeper understanding of students’
perspectives and needs, and, ultimately, improving
students’ learning.‖ From this understanding, it appears
that research will result in meaningful learning that will
eventually improve the quality of student learning
outcomes.
If analyzed, the low quality of learning is a result of
weak research activities undertaken by teachers, thus never
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producing innovations in learning. In other words, research
plays an important role in the overall learning activities and,
of course, can indirectly improve the quality of teachers,
which leads to improved student learning outcomes.
Research is directly able to produce innovations in learning
development, media development, teaching materials
development, and also curriculum development. It is
supported by the opinions of Souto-Manning (Cheruvu,
[23]) stating that teacher educators must engage in teacher
research with three goals in mind: to transform the self, to
transform the curriculum, and to transform teaching in
teacher education. These goals can collectively lead to a
transformation of society.
Based on the previous description, it can be said that
training for the improvement of teachers ' competence does
important research to do. Training should be carried out
based on the appropriate needs analysis, especially for the
purpose of producing scientific publications, so that it can
be a proud portfolio for teachers. This research will
illustrate the need for analysis as a basis to develop an
effective training system for the improvement of teacher
competence.

2. Methods
The research method used is a development method,
which is a modified ADDIE development model. ADDIE's
model of development as a model is chosen as the main
model because in theory it is devoted to developing
training and also more comprehensive to develop every
needed part in systematic training. The modifications in
question include the other development elements that are
ARCS, ASSURE and Dick & Carey. The emphasis of this
model is on the strategy of implementing training, namely
the application of collaborative learning and collaborative
research in the implementation of learning, which is also
modified by considering the element development of
ARCS strategy (Attention, Relevance, Confidence,
Satisfaction) in the learning and involvement of
participants as an adult learner. Richey & Klein [24] writes
the design and development knowledge base has six major
components, (a) learners and how they learn, (b) the
context in which learning and performance occur, (c) the
nature of content and how it is sequenced, (d) the
instructional strategies and activities employed, € the
media and delivery systems used, and (f) the designers
themselves and the processes they use. In this way, we can
determine the relevance of context-specific findings for
other teaching and learning environment as well as identify
new general principles of design, development, and
evaluation. In principle, there is no ultimate model or the
best model. However, there are only models that fit the
specific needs of each activity that will be developed, both
for classical learning in classes on the education process at
elementary, junior high school, and college level, or special

learning. Such training is held for adults in the framework
of refreshment and improvement of scientific capacity.
This research uses only 1 part of the ADDIE model,
which is the analysis. This stage of analysis, including the
need for analysis activities, analysis of tasks, program and
rational training materials, as well as the analysis of
learners. The entire stage of this analysis will be some
guidelines in formulating general instructional objectives,
which is the final goal of developing a particular learning
system. Researchers are trying to find important things that
become the need and basis for the development of training
systems related to teacher research competencies. Its main
targets are general instructional goal design, special
instructional objectives, success indicators, and important
training-related principles to be developed, such as
essential material and prospective participant criteria.
3. Results and Discussion

3. Results
Needs analysis is done through interviews to education
and learning experts, including Prof. Zulkardi (Sriwijaya
University Mathematics Education Expert), Prof.
Sumaryoto (Rector of Indraprasta PGRI University), Prof.
Supardi U.S. (Chief of General Officer of PGRI), Prof.
Muljani A. Nurhadi (graduate lecturer of Indraprasta PGRI
University), Dr. Rully Charitas Indra Prahmana (lecturer at
Ahmad Dahlan University), and Dr. Somakin (Sriwijaya
University lecturer).
Things excavated from experts aim to obtain
information in order to set general instructional objectives
and specific instructional objectives, training important
principles for teachers, materials that need to be given, and
provisions on the trainees ' criteria. That is, all the things
developed in this research are based on the analysis of
needs done so that there is a complete and clear guide. The
results of further analysis are concluded to be general
instructional objectives, special instructional objectives,
and training material distribution. Important findings as a
result of the analysis of the needs of the experts are as
follows: 1) training activities are developed to meet the
needs of teachers in developing learning innovations, 2) the
methods developed in the training should be case-based
and the experience faced by each teacher at school, 3) The
trainees need to be selected based on specific criteria that
support the application of technology, namely familiar in
computer use, the Internet, and MS Word, 4) participants
need to be grouped and conduct research conducted
collaboratively, 5) the strategy used is to provide real
examples of published research articles so that the
implementers must provide access to qualified scientific
journals, 6) This training activity must produce a real
product and can be felt directly by the trainees, and 7)
description of the material that should be given in this
training include: a) research concept, b) determination of
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problems, c) search theory, d) instrument design, e)
analysing the data of research results, and f) the design of
scientific articles.
3.1. Instructional Goal (IG)
The instructional goal is a long-term goal or the ultimate
goal of a developed training activity. The general
instructional goal setting is based on the results of the need
analysis. The general instructional objective set is "if a
sample of the article is given, a group of competency
enhancement trainees examines the teacher will be able to
complete 1 (one) research title in the form of a scientific
article published in a national accredited scientific
journal."
3.2. Instructional Objectives (IO)
Based on the analysis of the needs and analysis of
general instructional objectives, the specific instructional
objectives and success indicators are further formulated,
which will be used as a guide for developing devices
Support of training. The specific instructional objectives
and indicators of success include.
IO 1. Participants are able to use the internet to access
and download articles from national journals (accredited or
not accredited) and international journals (international or
reputable international), with indicators: a) the participant
has an email account at gmail.com, b) participants have an
account at scholar.google.com, c) participants are able to
understand the characteristics of published scientific
journals in the world, d) participants are able to access and
register in the Open Journal System of the national journals
(accredited or not accredited) and or international journal
(International or reputable international), e) participants
are able to download at least 5 articles from each National
Journal that are accessed (at least access 3 national
journals), f) participants are able to access scimagojr.com
and scopus.com to obtain information regarding a
reputable international journal list, and g) participants are
able to download a minimum of 5 articles from each
reputable international journal accessed (at least access 3
international journals).
IO 2. Participants are able to use Mendeley application
to manage scripts and to conduct scientific article citations,
with indicators: a) participants are able to install Mendeley
on his laptop, b) participants are able to manage the article
script that is input in Mendeley (article input, create a
folder, delete a script, merge similar articles, synchronize
the script, etc.), c) participants are able to correct the
metadata to generate citations that correspond to the quote
rules, d) participants are able to install Mendeley Plugin in
MS Word, and e) participants were able to use Mendeley to
write a quotation in the article being designed.
IO 3. Participants are able to understand the concepts of
problems and research methodology, with indicators: a)
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participants understand the concept of research issues and
able to establish research problems to be raised, b)
participants understand various research methods and c)
participants are able to set the research title.
IO 4. Participants understand and master the
experimental research concept, with indicators: a)
participants understand the concept of experimental
research, b) participants understand the terms and
conditions of the implementation of experimental research,
c) participants are able to carry out experimental research
process, and d) participants understand and master the data
analysis techniques in experimental research.
IO 5. Participants are able to understand and use various
methods of learning in the implementation of research,
with indicators: a) participants understand various methods
of learning, including the syntax of each learning method
and b) participants, can determine the learning method
used in the research activities to be implemented.
IO 6. Participants are able to design a learning plan, with
indicators: a) participants understand the latest standard of
the learning plan and b) participants are able to design the
learning plan.
IO 7. Participants capable of understanding instrument
concepts and designing HOTS-based validated research
instruments, with indicators: a) participants understand the
concept of research instruments, b) participants are able to
determine the right type of instrument in study, c)
participants are able to design HOTS-based research
instruments, and d) participants are able to validate the
research instrument designed.
IO 8. Participants are able to understand the concept of
sampling techniques, with indicators: a) participants
understand the concept of population and samples, b)
participants are able to determine the right sample
techniques according to the type of research, and c)
participants are able to determine the number of samples to
suit the needs.
IO 9. The participant is able to understand the statistical
analysis concept and able to conduct Data processing
results of research, with indicators: a) participants are able
to analyze the quality of research instrument, b)
participants are able to test data analysis requirements, c)
participants are able to test the assumption of classic
violations, and d) participants are able to conduct
hypothesis testing.
IO 10. Participants are able to understand scientific
article planning steps, with indicators: a) mastering the
standards of scientific article writing, b) determine the right
title, c) designing the right abstract, d) designing a good
introduction and describing as many references as possible
to the research problem, e) designing the research method
part well, f) designing the research results section well, g)
designing a good discussion section and using as many
references as possible from the results of similar research, h)
designing the cover or conclusion well, and i) designing a
library list well.
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3.3. Trainees Criteria
Trainees are an important element in training activities.
Expert feedback shows that not all teachers can be trainees
because there are certain criteria that teachers must fulfil to
be trainees. This is intended for training to run more
effectively and efficiently so that the training results can be
optimized according to the objectives set before. The
criteria of special participants of the trainees are as follows:
1) have a commitment to follow the training from start to
finish, 2) have the commitment to complete each task and
target to be training objectives, 3) familiar with Microsoft
Word, 4) is familiar with the Internet, and 5) is under 45
years old.

4. Discussion
This research has successfully formulated a number of
basic principles in the development of training systems for
the improvement of teachers' competence in research,
namely instructional goal(s), instructional objective(s),
success indicators, and criteria of prospective trainees. This
instructional goal design can then be a guideline for
developing a training system aimed at achieving that
instructional goal. The teacher's competency improvement
training system in conducting this research is expected to
fulfill the needs of teachers in Indonesia, especially in
terms of researching competencies. Until now, there has
been no training system in published scientific articles
related to research competencies for teachers. If any,
research on teacher competence is more about learning
process [25], [26], [27], [28], the use of various media
learning [29], [30], [31], and evaluation of learning [32].
As has been outlined in the previous section that there have
not been any scientific writings related to the need for
analysis of teachers' competence in conducting research,
making it difficult to compare the results of these studies
with similar scientific writings. However, studies
discussing the competence in conducting more research in
the form of textbooks that do not discuss the methods of
research in general, meaning that it is not specific in order
to improve the competency of teachers in conducting
research. This fact shows that the training systems
developed are new to the competency of teachers, namely
training to improve the competency of teachers in
conducting research.
Based on the results of the need analysis, the
instructional goal(s) that must be achieved by the
participant is to publish scientific articles in an accredited
national journal. This indicates that training should be
implemented based on performance and not merely
knowledge or understanding. The success of the trainees
published scientific articles on a quality journal, indicating
that the participants had succeeded in mastering important
aspects of research, not only in the information level but
also technically. Competence of conducting research is a

synergy of various technical aspects, such as the ability to
use the internet, search and find quality references, master
how to send scientific articles, master the concept of
research, the ability to process data, and interpret research
results.
The competence of designing scientific articles must
also be supplemented by various other basic capabilities, so
this research formulates a variety of special instructional
objectives, as a technical description of the instructional
goal(s) established. This particular instructional purpose
explains what trainees must master to achieve the ultimate
goal of a training system. The basic ability to be studied by
technically trained participants is the ability to use various
applications supporting scientific publications, namely the
use of Mendeley and internet use in research. This becomes
absolutely mastered considering that almost all of the
journals in the world have used online concepts in the
process of managing the script. On the basis of the
complexity of this ability, the research also recommends
that there are criteria that must be fulfilled by prospective
trainees, especially computer mastery and internet use in
everyday life. The determination of this criterion is
intended for training to run conducive and smooth and can
meet the instructional goal(s) that have been established.
The preparation of this participant is due to the rapid
development of computer and internet technology [33],
[34], so it takes prospective participants to adapt to the
change.
The results of this need analysis illustrate that training
should be implemented in several stages that synergize
each other. That is, each stage becomes the basis for
mastering the next stage, so hopefully, the trainees can
master the material comprehensively and produce a
product of scientifically worthy articles published in an
accredited journal. As previously described, there have
been no research results related to the training system to
improve teachers' competence in research, and there are no
devices that fully accommodate similar training. To that
point, this article can be a major reference in the
development of similar research, so that increasing the
competency of teachers can occur gradually. There are
many specific things developed in this training system and
are important elements of the overall training material,
including preparation materials such as email use, Google
Scholar account registration, account registration in OJS,
search internationally reputable references, even how to
submit articles into scientific journals. Another thing that is
also developed according to expert input is the fact that this
training system has accommodated expert advice, which is
to incorporate materials on the planning of HOTS so that
teachers can develop good questions and can make it as a
research instrument of the research activities that will be
performed at the next time.
The results of this need analysis are expected to be a
good start for teacher training development, which will
eventually be able to improve the teacher's performance in
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learning. Hopefully, there will be changes in learning
objectives, from knowledge-based learning and skills to
ability-based learning and literacy [35]. Based on the needs
analysis that produces instructional goal(s) and
instructional objectives, these results need to be
recommended for a structured training system. Carefully
designed training based on the results of analysis needs is
expected to realize the objectives that have been
established. This recommendation can be done by various
parties, who have a passion to improve the competency of
teachers in conducting research. It would be expected to
emerge various new strategies in training more effectively
to achieve general instructional objectives and ensure that
the trainer must have the proper mastery of technology and
content in order to provide training in the right way [36].
Thus it is expected to reach the objectives of national
education through increased competency of teachers [37].

5. Conclusions
This research has succeeded in formulating the basic
principles necessary to develop a training system for
increasing the competency of teachers in conducting
research. General instructional objectives, special
instructional objectives, and criteria of prospective trainees
are expected to be guidelines for developing other devices
needed in training, such as training modules, presentation
materials, video learning, and so forth. This research is the
beginning of a larger design process and what resulted
from this research is a new thing that is still rarely found in
previous scientific publications.
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