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using microcontroller boards of the controller robots in microprocessor and interfacing
Subjects for 4rd undergraduate Students Computer Engineering Faculty of Engineering

Kasembundit University

Kittisak Ungkanawin *

ABSTRACT

The purpose of this research is to develop and find the efficiency of the experimental set
of microcontroller application in controlling the robot, microcontroller and interface, as well as to
improve and develop media for modern teaching and learning. Consistent with current technology
as well as able to stimulate the learning process of students by using tools used in Including teen
Microcontroller experiment kit and performance-based tools consisting of a suitability assessment
form for 5 experts and satisfaction questionnaires for the sample group were students who enrolled
in the microprocessor and the interface of the Bachelor of Engineering Program in Computer Engi-
neering. Kasembundit University, total of 30 people

The results of the study showed that the use of the developed experimental set was evalu-
ated from 5 experts at a very good level. The satisfaction evaluation was evaluated by students at a
very good level and the efficiency of the experiment set was 82.78 / 92.36, which was found to be
higher than the standard criteria set at 80/80. Overall, it was considered that the experimental set
developed suitable for the development of teaching and learning in microprocessor subjects and

interface effectively.
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Rationale

At present, educational technology has
progressed and has developed rapidly. Teaching
and learning that uses educational technology
has played a very important role in the educa-
tion society both in the education system and
in the educational system. Every country has
developing their own educational materials to
be diverse and always up-to-date. The progress
of computer technology has resulted in teach-
ers having to Tweeted media teaching efficien-
cy can be applied to various types of media to
be shared on a computer system. Examples of
these media are audio, video, graphics, still imag-
es and animations. These media are used togeth-
er to give students the best possible knowledge
and understanding of the subject matter of the
instructor. To achieve goals effectively, depend-
ing on many elements, such as content instruc-
tors, learners, which have interesting teaching
materials Significant attract the attention of the
students in their quest for additional knowledge
and help the students to understand the subject
better academic progress as possible on the con-
ditions of teaching and learning. Teaching materi-
als that can help learners to learn about content
without being boring. And enjoy learning should
offer a wide variety of content, such as present-
ing text, still images, animation, audio, video and
more.

Teaching in science and engineering sub-
jects Teachers and learners must interact with
each other so that the instructors will be able
to know how much the students understand
the content, especially the subjects in the field
of computer engineering in the field of micro-
controller and interface. Can be seen from the

application and more development every day,

whether it is industrial work, business work in ap-
pliances Toys. For this reason, the introduction
of microcontrollers and interfaces the instructor
should therefore have a set of teaching materials
such as a microcontroller and interface training
kit. And basic robot applications Consistency of
Aniwat Pholrak and Somsak Aktimagul, a series
of microprocessor instruction classes of Atthep
Eggpetch to create and find the efficiency of the
operating system, filter circuit, electron frequen-
cy, and the corresponding IC of Yutpichai Klaipan,
the development of a microprocessor connec-
tion kit, digital signal processing DSP of Komphir
Hirunpanich, development Instructional series
on Strait circuits in the waveguide of Direk Mani-
wan, Phinit Khiangpirom and Somsak Aktimakul,
color television set experiment, screen display
LCD of Watcharin Mungsawang, Wisut Soonthorn-
kanokpong and Peerawut Suwannachan and AVR
microcontroller experiment kit ATMEGA32 Master
of Industrial Education Program, King Mongkut's
Institute of Technology Ladkrabang of Premchai
Kongtan, Wisut Soonthornkanokpong and Peer-
awut Suwannachan, which can motivate learn-
ers to learn and be able to show the circuit in
explaining principles. Can perform various tasks
and see the results of the experiment with ease;
speed and ability Summarize the lesson together
with the learner.

Microcontroller subjects, CT.650 course
code, are subjects that are taught at the under-
graduate level level 4, Computer Engineering,
Computer Engineering Department, Faculty of
Engineering, Kasem Bundit University. The prob-
lem is that there is a broad explanation that "for
students to learn about the application of mi-
crocontrollers Teller used to control electron-

ic work As well as students have the ability to
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use computer technology in both hardware and
software. " Is the development of circuit design
and software development, which does not tell
other details (Academic Promotion and Registra-
tion Office, 2017), so it is the duty of the teacher
to choose the content that is used to transfer
knowledge to the students is consistent with Su-
wit Atkulchai by studying in various courses. Stu-
dents need to have imagination in understanding
the content, including how Learning to control
hardware programming, which requires a lot of
knowledge and skills in learning, but due to the
problems found in the student's microcontroller
study, the driver skills are not as good as That
should In addition, the learning materials are not
covered in some parts, therefore, the researcher
should have the idea to solve such problems
in order to develop students to learn more effi-
ciently.

From the history and importance of such
problems, from the problems mentioned above,
the equipment that is related to the microcon-
troller instruction set is found in the Department
of Computer Engineering, Faculty of Engineer-
ing. Kasembundit University still lacks a set of
experiments, including work sheets and various
teaching materials that are necessary and to en-
courage students to apply the knowledge from
theory to practice. Therefore, in this research, the
researcher therefore conducted Developing an
experimental set and finding the efficiency of the
application of microcontroller boards in robot
control, subject to microcontroller and interface
CT.650 for professors Education Undergraduate
4th year, Department of Computer Engineering
and Vocational. This research is to provide learn-
ing and teaching to improve and develop the

media to be consistent with the current technol-

ogy and can summarize lessons simultaneously
with the learner and help to make learning more

and more effective. The next highest image.

Research objectives

1. To develop an experimental set of mi-
crocontroller application in robot control, micro-
controller and interface for 4th year undergradu-
ate students in Computer Engineering.

Faculty of Engineering, Kasembundit University
with quality.

2. To study the efficiency of the applica-
tion of microcontroller boards in robot control,
microcontroller and interface for 4th year un-
dergraduate students in Computer Engineering,
Faculty of Engineering, Kasembundit University

developed.

Study method

This research was to find the efficiency
of the application of microcontroller boards in
robot control, subject to microcontroller and in-
terface for 4th year undergraduate students in
Computer Engineering, Faculty of Engineering,
and Kasembundit University. Work suitability as-
sessment form for experts and satisfaction ques-
tionnaires Mind for the sample group by doing
the following

1. Research plan

1.1 Study the information and

prepare work sheets by studying relevant infor-
mation, which includes details such as relevant
research or research-related documents, and
then compile the knowledge that has been pre-
pared by the technique in The preparation of the
worksheet must be clear, clear, easy to under-
stand to the user or the study person

1.2 Evaluate the work by experts
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by using the suitability assessment form, finding
the efficiency of the experiment set of microcon-
troller application in robot control, microcontrol-
ler and interface for the 4th year undergraduate
students. Department of Computer Engineering,
Faculty of Engineering, Kasembundit University,
prepared by 5 experts from the results if the ap-
praisal does a staph or an error was made, the
revision and the results have been revised to
provide a complete and accurate based on the

recommendation of experts.

1.3 Apply to 30 sample groups

1.4 Finding efficiency and evaluat-
ing satisfaction from 30 sample groups

1.5 Applying
from finding efficiency and results from the sat-

results obtained
isfaction assessment form to interpret and sum-
marize results and when compiling the data
obtained from the application for data analysis
Chan Trak, 2529: 40-42) The researcher therefore
set the conceptual framework with the following

steps as shown in Figure 1

v

Study relevant research

s

Design an experiment setand create an experiment worksheat

«—
Expert assessment
Past i fail
Applied 1o the sample = Modify

Find cut the efficiency of the experiment and satisfaction

4

Bxperimental result

Figure 1 Plan for creating and finding quality test kits
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Scope of population and sample group
1. Population and sample group

1.1 Population in research is the fourth
year undergraduate students in Computer Engi-
neering, Department of Computer Engineering,
Faculty of Engineering. Kasembundit University
studying microcontroller subjects Course code
CT.650 1st semester, academic year 2018, 60 stu-
dents enrolled in microcontroller courses Course
code CT.650.

1.2 Sample group for research at the 4th
year undergraduate students in Computer Engi-
neering, Department of Computer Engineering,
Faculty of Engineering Kasembundit University
studying microcontroller subjects, CT.650 code
1st semester, academic year 2018, 30 students
enrolled in microcontroller subjects, CT.650
code, which were obtained by group sampling.
(ClusterorArea Sampling) by using the classroom
as a random unit in which the classroom is orga-
nized by the ability of students.

2. Study variables

2.1 Quality and efficiency of the applica-

tion of microcontrollers in robot control, micro-

controller subjects and interfaces.

Tools used to collect data in research

1. In this research, the researcher has de-
sigcned a tool to collect data for the develop-
ment of the experimental set and to find the
efficiency of the application of microcontroller
boards in robot control, microcontroller subjects,
and interfaces for undergraduate year students.
4, Computer Engineering, Faculty of Engineering,
Kasembundit University to be suitable for the
sample group by machine Used in this study was
composed.

1.1Microcontroller experiment board in

the experiment set of application of microcon-
troller to control robot Microcontroller and inter-
face subjects for 4th year undergraduate students
in Computer Engineering, Faculty of Engineering,
Kasembundit University using the board Arduino
based on the board structure will consist of the
AVR microcontroller family of ATMEL. This family
of ICs has the advantage of being able to create
a boot loader.

The loader has boot loader. Is the part
that can be used to receive program files via the
serial port, which can be compressed inside it?
Which looks like an internal program tool Mak-
ing users more convenient, not having to buy a
program like microcontroller In other families,
but there are times when the use may cause
the boot loader to be corrupted, cannot be
programmed (Than Phong, 2017). With the tri-
al work, with instructions to allow students to
write a written instruction according to the spec-
ified procedure. Then, when processing through
without programming errors, it will bring Connect
with various devices Related.

1.2Teaching media PowerPoint of micro-
controller application in robot control, micro-
controller and interface.

1.3 Worksheet of experiment set of appli-
cation of microcontroller board in robot control,
Microcontroller, 5 work sheets, ie work sheet 1,
write instruction, receive | / P value from sen-
sor, work 2, write instruction, receive | value / P
from joy play Worksheet 3: Writing commands to
control DC motor. Worksheet 4 Writing control
commands Worksheet 5 Writing commands, con-
trolling walking robots, capturing lines and con-
trols with joy play.

1.4 Tools used in data collection are

student achievement tests which are multiple
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choice options.

1.5 Quality evaluation form of the exper-
imental set of the application of microcontroller
in controlling the microcontroller robot.

1.6 Learning achievement test.

Data collection methods

The procedure of using the experimental
set with a sample of 30 people. The researcher
planned and conducted the data collection as
follows.

1. The researcher made a letter from the
Faculty of Industrial and Technology Education,
King Mongkut's Institute of Technology Ladkra-
bang to 5 experts to clarify various details and
ask for cooperation in research and to confirm
the acceptance of the quality assessment of the
set. Trial of application of microcontroller board
in robot control, microcontroller subject and in-
terface.

2. Set teaching and learning goals, mean-
ing the need is to allow the learner to be able to
do it through the teaching process.

3. Determine the behavioral objectives
by the behavioral objectives that are analyzed
from the teaching goals and the content and the
experimental set of the application of the micro-
controller in the control of the robot microcon-
troller subjects and the interface in the teaching
process.

4. Issue the tests used in microcontrol-
ler and interface instruction such as pre-test, ex-

ercises, test after lesson And the experimental

work that uses the experimental set of the ap-
plication of the microcontroller board to control
the robot, the microcontroller and the interface
based on the behavioral objectives.

5. The experiment set of microcontrol-
ler application in robot control, microcontroller
and work interface interface, experiment kit and
achievement test, delivered to the qualified ap-
praiser.

6. Find learning achievement by looking
at the scores collected from the test before the
study, the exercises, the test after the lesson from
the experimental work using the experimental
set of the application of the microcontroller in
the robot control, the microcontroller and the
accompanying interface Go with 5 work sheets,
including the work sheet 1 Writing commands,
accepting | / P values from the sensor, work 2,
writing instructions, receiving | / P values from joy
play, work 3, writing control commands, DC mo-
tor work 4, writing control commands stepping
motor, work 5, writing instructions, controlling
the robot, walking the line and controlling with
joy play.

7. Find the efficiency of the application of
microcontroller boards in robot control, micro-
controller and interface for 4th year undergradu-
ate students in Computer Engineering, Faculty of

Engineering. Kasembundit University.

Data analysis and interpretation
The method of conducting research be-

gins with testing.

Table 1 shows the One-Group Pretest-Posttest Design research plan.

Group Test first

Study with a set of experiments

Test after study

Sample T1 X

T2
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Learning achievement measurement T1
= Sample group before studying with the exper-
iment set, X = Let the learner from each exper-
iment set ready to do the test of learning after,
completing the experiment in that work sheet.
After the students have completed all the tests,
then take the achievement test after the experi-
ment, T2 = using the combined test to measure
the same set of results before the study. Without
having to measure the achievement of the to-
tal work In this regard, the assessor namely, the
researcher who is the instructor of the course,
brought the results of the analysis to analyze
according to the statistical method to find the

efficiency of the experiment set created

Research result

The development of the experimental
set and the efficiency of microcontroller appli-
cation in robot control, microcontroller and in-
terface for the 4th year undergraduate students

in Computer Engineering, Faculty of Engineering,

Kasem Bundit University, has been evaluated by
a number of experts. 5 people and evaluating
satisfaction by 30 students Of the experiment set
created Can present this

1. The results of the expert evaluation
This research uses the evaluation form for the
suitability of the experiment set on the develop-
ment of the experimental set and the efficiency
of the application of the microcontroller in con-
trolling the robot, microcontroller and interface
for undergraduate students. Year 4 Department
of Computer Engineering, Faculty of Engineering,
Kasem Bundit University, with 5 experts.

From Table 2, the evaluation results
showed that the experimental set and the ef-
ficiency of the application of microcontroller
boards in robot control, microcontroller and
interface for the fourth year undergraduate stu-
dents Department of Computer Engineering, Fac-
ulty of Engineering, Kasembundit University, has
an average score of x= 4.70, S.D = 0.75 is very

appropriate.

Table 2 the results of the evaluation of the experts in the experiment and the efficiency of the ap-

plication of microcontrollers in robot control, microcontroller and interface for 4th year un-

dergraduate students in computer engineering, Faculty of Engineering, University Kasembundit

No. Evaluation list X S.D Quality level
1 Suitable for learners 4.50 0.45 excellent
2 The results are accurate a.70 0.45 excellent
3 Easy to use and convenient 4.50 0.55 excellent
4 Suitable for the content and teaching objectives 5.00 0.00 excellent
5 Can encourage learners to learn a.70 0.45 excellent
Total average 4.70 0.45 excellent




International Jounal of Science and Innovative Technology Volume2 Issue2 July- December 2019

Table 3 Average and standard deviation of the quality of the experimental work

No. Evaluation list X S.D Quality level
1 Work sheet covering objectives a.44 0.47 good
2 The work sheet is suitable for the purpose 4.65 0.47 excellent
3 The work sheet has the correct content 4.83 0.37 excellent
4 The worksheet is appropriate for the content a.57 0.47 excellent
and teaching objectives
5 The work sheet contains content that can en- 473 0.37 excellent
courage learners to learn
Total average 4.57 0.47 excellent
Table 4 Results of learning progress from the Long Set Worksheet (E1)
worksheet XX X S.D El
Worksheet Title 1 129 8.06 1.12 80.25
Worksheet Title 2 130 8.25 1.14 81.25
Worksheet Title 3 132 8.26 1.45 82.55
Worksheet Title 4 133 8.35 1.08 83.34
Aade 82.78

From Table 3, the evaluation results
showed that the side of the work has the applica-
tion of the microcontroller board to control the
robot, microcontroller subjects and interfaces.
For the 4th year undergraduate students in Com-
puter Engineering, Faculty of Engineering, Kasem-
bundit University has a score Average equal to
X=4.57 and S.D = 0.47 is very appropriate.

2. The results of the analysis of the ef-
ficiency of the experimental set, finding the ef-

ficiency of the experiment set by applying the

designed work sheet with the experimental set
to be applied to the sample group of 30 people.
The efficiency of the experiment set by consid-
ering the achievement the study of the sample
group. The results of the data analysis are shown
in Table 3 and 4.

From Table 4, the results showed that all
30 students of the sample group made 4 work
sheets. About 82.78 percent, this is 80 percent
higsher than the specified criteria.
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Table 5 Learning Achievement from Experimental Worksheet (E1)

worksheet X

X

S.D E2

Worksheet Title 5 135

9.34

0.98 92.36

Table 6 Results of student satisfaction assessments

No. Evaluation list X S.D Quality level

1 Is suitable for learners 4.34 0.47 good

2 The results are accurate 4.55 0.50 excellent

3 Easy to use and convenient 4.50 0.47 excellent

a4 Suitable for the content and teaching objectives 4.65 0.37 excellent

5 Can encourage learners to learn 5.00 0.00 excellent
Total average 4.67 0.65 excellent

From Table 5, the results showed that
all 30 students of the sample group made work
papers, subject 5 Scored 92.36 percent, which is
80 percent higher than the specified criteria from
Table 3 and 4, summarizing the results of the
development of the experimental set and find-
ing the efficiency of the application of microcon-
troller in robot control, microcontroller subjects
and interfaces For the 4th year undergraduate
students Department of Computer Engineering,
Faculty of Engineering, Kasembundit University,
in controlling the operation of the robot control
process by the process of designing a set of ex-
periments, it appears that the generated model
has efficiency 82.78 / 92.36 which is higher than
the specified criteria.

3. Results of student satisfaction assess-
ment

The researcher used the experiment set
created for the 4th year undergraduate degree

in Computer Engineering, Faculty of Engineering,

and Kasembundit University. Enrolled in the mi-
croprocessor course and the course code inter-
face CT.650 enrolled in semester 1/2017 Gradu-
ate Engineering Program Computer engineering in
the amount of 30 people. After studying with the
experiment set, it was found that the students
had more understanding and the satisfaction of
the students towards the experiment set was at
a very good level.

From Table 6, the results showed that
students’ satisfaction with the experimental set
of microcontroller application in robot control,
microcontroller and interface for 4th year under-
graduate students Department of Computer En-
gineering, Faculty of Engineering, Kasem bundit
University, has an average score of X = 4.67 and

S.D = 0.65 is very good.

Research result
This research article presents the de-

velopment of an experimental set and finding
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the efficiency of using a microcontroller board
to control a robot. Microcontroller and interface
subjects for 4th year undergraduate students in
Computer Engineering, Faculty of Engineering
Kasembundit University

The result of the evaluation by the ex-
pert, this research article uses the evaluation
form for the suitability of the experiment and
the efficiency of the microcontroller application
in controlling the robot, the microcontroller and
the interface for the undergraduate year stu-
dents. 4, Computer Engineering, Faculty of Engi-
neering, Kasembundit University, has a score Av-
erage equal to X = 4.70, S.D = 0.75 is very good.

The results of evaluating the satisfac-
tion of the learners towards the experimental
set were satisfled with the experiment set and
finding the efficiency of the application of the
microcontroller in robot control, microcontroller
and interface for undergraduate students. Year
4, Computer Engineering, Faculty of Engineering
Kasembundit University has an average score of
X =4.67 and S.D = 0.65 is very appropriate

The results of the analysis of the efficien-

cy of the experimental set, finding the efficiency

Reference

of the experimental set by applying to the sam-
ple group of 30 people, based on the learning
achievement of the sample. /92.36 which is high-
er than the threshold Overall, the developed ex-
perimental set is at a very good level, suitable for
use in the development of teaching and learning

in microprocessors and interfaces.

Suggestion

1. There must be an explanation of the
work and the use of the trial set before allowing
students to follow the worksheet and provide
knowledge, precautions and safety of using the
microcontroller experiment kit.

2. In the trial operation according to the
work order for good results, one experiment
should be used per experiment set.
Suggestions from research in development

1. There should be research to create
and find the effectiveness of the microcontrol-
ler training program and the interface for the
4th year undergraduate students. Computer En-
gineering, Faculty of Engineering, Kasembundit
University with the AVR family of Microcontrollers

are popular now.
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