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Progress of science and technology is very influential to
development of software engineering. Communication between
software developers and prospective users of software engineering
by prototype system is very important in the development of
software engineering. Research and Development method in research
of software engineering is very suitable be used because supports the
existence of such communications. But it is found there are several
research that use this method with not perfect or not completed, so
research results produced less fit with purpose. This paper will be
explain how to used the stages must be carried out in research of
software engineering with the method of research and development,
in order to make the research more be effectively and efficiently as
well as software development efforts that simultaneously
accompanied by the validation effort for the results to be achieved in
accordance with the expected goals.
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1.  Introduction

Software  engineering or  software
development that will produce prototype
requires a special way so that the system can
be developed in accordance with the wishes
and needs of potential users [1-3]. Selection
of a research study methods especially in
research related to the development of
software engineering should be appropriate to
the problem and faced and not to create new
problems [4], it is because of many selection
methods in software engineering research [1-
5]. Methods of research and development in
research related to software engineering allow
their interaction as a means of communication
between software developers with prospective
users of engineering software through
prototype software before it becomes a final
product [1,6]. Model research and
development in software engineering research
methods is to produce a product and also to
test the effectiveness of these products
through a validation test and review by

conveying in a seminar or discussion forums
together and prioritize the independence of
the software developer [6-8]. Of the some
research, they are not exhaustive and only use
a few stages just in research methods research
and development, so that the end result of the
research is less than optimal and it is not fit
for purpose and there are some errors or
defects in the resulting product.

1. Research Method

A. Software Engineering

The influence of the software which has
spread to many aspects of life ranging from
business, education, health, technology and
even the military world is already
unavoidable towards the use of the software
[9-10]. The software built from elements of
syntax and Symantec is realized in the form
of coding program and instructions which
will be forwarded and executed into a
machine language which will be the control
center of the work of a CPU [10].
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B. A Research of Software Engineering

Research Methodology is the field of
study focusing on methods of a research [11].
The success of software engineering research
is highly dependent on the suitability of the
selection method in a study [4,5]. Research
conducted both qualitatively and
guantitatively automatically forms a pattern
of software engineering research
constructively  especially if they are
complementary [11], so it will be able to
generate a software engineering that can
provide a framework to build a better quality
software.

C. Method of Research and Development

A Study of the Research and
Development is a study that is used to
produce a certain product and at the same
time to test the effectiveness of the products
produced through the steps or stages of
refinement of [6,8]. Independence of a
researcher without any pressure from others
who have an interest to determine the types
and sources of data in the study by using
research and development to determine the
quality of the research results [8]. The
validation process which is the stage of
product testing in research methods and
developmrnt can engage potential users to
specify results to be achieved and determine
the level of accuracy in the study [7].

111.  Result and Discussion

A. The Relevance of Science And Technology

The development of software engineering
can always find something or a new product
and is strongly influenced by developments in
science and technology globally [9]. Software
engineering that is part of the discipline of
computer science can be used to assist the
needs of human life. It is a fact that humans
have toward a new era called the digital era.
In the digital era, the presence and the
existence of a software is needed by humans
[1,9]. Software engineering relationship with
science and technology can be described as in
Figure 1.

B. The Determination Of Need And Design
Communication

After the prospective users of software
engineering determine the needs that have
been noted and incorporated in full by the
researcher or developer and software
engineering will usually be drawn up

preliminary designs of several times demand
change models of potential users to the
researcher or developer and manufacturer of
software engineering which will be tailored to
the needs and wants of the user in the form of
prototype [10]. Methods of research and
development can be wused in software
engineering  for  systems  development
methods of communication between the
manufacturer recommends the system in this
case was a researcher or software makers to
potential users through prototype software
engineering [6,7]. Communication with
prospective users of the software can be done
by using paper as the initial scheme which
describes the interaction to accommodate at
once to accommodate the needs of users of
software that may occur. Utilization of a
simple program that is temporary can also be
used as an alternative option in case the
scheme through the use of less paper can
accommodate and meet the needs of potential
users of a product of software engineering [1].

Figure 1. Software Engineering in science and
technology
C. The Stage of Research and developmnet
Method

To obtain a good product research, the
process of research conducted should adhere
to the following procedures on the system
development methods to be used. In software
engineering research that uses methods of
systems  development  research  and
development, researchers must carry out all
stages in the process of research and
development methods [6-7]. like figure 2, as
follows:

e Research and information collecting.
At this early stage researchers should
collect all information related to the
research including conducting needs
analysis, literature, beginning small-
scale research and reporting standards
to be used.
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Figure 2. The Level of Research and

Development

Develop prelminary form of product.
The next stage is to create a product
design research that will be developed,
determining  the  facilities and
infrastructure  for  research  and
development process, determine the
implementation of trials in the field of
product design and determine the job
description of each of the parties
involved in the research process.

Preliminary field testing. The next
phase is a trial of product design
research on a limited basis. In this step
the researcher needs to do early trials
of the research in the field of
temporary product design . Products in
field trials early stage is conducted
repeatedly in order to obtain a design
according to the substance and
methodology

Main product revision. This stage is
an improvement of the product model
or the initial design that has been
tested by field trials in a temporary
and limited manner. Repairment and
improvement of the initial product
should be done more by using a
qualitative  approach.  Evaluations
performed at this stage are the
evaluation of the implementation
process of design creation, resulting in
improvements and enhancements that
will be done is internal

Main field testing. At this stage,
researchers can test the product
research more broadly. This step is
performed to test the effectiveness of
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the design of the product. Tests on
product design effectiveness by the
field test will be obtained more
complete product design so that it can
be in accordance with the wishes of
potential users of software engineering

Operational product revision. This
stage is the second stage of repairment
after testing a wider field. Refinement
and improvement of the research
products of the field test at this stage
will be more focused towards
development, it is because at this stage
of the previous field trials carried out
by their control in the form of
questions. Questions used were pretest
and  posttest. Refinement and
improvement of products will be
based on the evaluation of the results
obtained so that the approach used is a
guantitative approach

Operational field testing. In this step,
the researchers should conduct testing
on a large scale to test the
effectiveness and adaptability of the
design of the products produced. The
test of effectiveness and adaptability
of product design research involves
prospective users of the product in the
form of software engineering. The
results of field testing of this phase
will obtain design models for readily
applied software engineering products.

Final product revision. At the final
stage, researchers as well as
developers and software makers will
further refine the results of research
products in the form of software
engineering that is being developed.
Completion of the end product of a
software engineering is considered
necessary to ensure the accuracy and
validity of the products developed, so
at this stage, it will ne already
obtained a product of software
engineering that level of effectiveness
and accuracy is reliable and
accountable.

Dissemination and implementation.
Researcher is demanded to convey
and to discuss the results of research
in the form of software engineering
through scientific forums or publish
research results through mass media,
both print and electronic media and
engineering products are required to
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distribute the software after going
through the process of quality control

D. Product Validations

Product testing can be done through
individual validator or potential users of
software engineering. The first stage of
testing can be by testing the initial design or
design validation system, then the second
phase of testing is testing the product by
potential users of software engineering.
Testing and validation use a questionnaire
research instrument in form to the validator.
Form for this validator is an assessment of the
product design engineering software in terms
of several aspects of the indicators. The
assessment indicators are assumed to select a
number corresponding to the value criteria
given numbers 1 to vote not / less, number 2
for between yes and no votes, the number 3
represents a fairly good ratings and 4 to give a
good or appropriate assessment. The number
of questions is adjusted to the needs and the
number of potential users of the software
engineering. This validator of the form value
will be based on the scores. Description
scores and grades are given in Table 1.

Table 1. Score and Grade Validation Form

Skor Grade

1<n<10 Not Good

11<n<20 Fair

21<n<30 Good

31<n<40 Very Good(valid)

The final result can be known through
concluded information, whether the design of
the products already meets or corresponds
with the need by prospective users of
software engineering or not. Through these
scores can also conclude whether the
modified software is valid or not. Conclusions
validation results can be seen in table 2.

Table 2. Conclusion Of Validation Result

No Remarks

1 It can’t be used and must be replaced

2 It can be used and needs many adjustments
3 It can be used and needs little adjustments
4 It can be used without revision

Form validation sheet is expected to have
a column for comments and suggestions for
improvements, so that they can be useful for
the developer in the improvement of software
products developed.

IV. CONCLUSION

A study method of Research and
development can be wused in software
engineering research, because it supports the
communication between software developers
with  prospective users of engineering
software through prototype system. The
linkage between stages one to the other ones
as well as the importance of each stage in this
method, the researchers must carry out all
stages of the process in order to achieve an
optimal research results. Validation can be
done by prospective users of software
engineering by giving a vote that will
determine the product developed is feasible to
use so that research can be more effective and
efficient.
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