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Abstract—Technological advancements must be used to 

support education to make it more effective and efficient. 

Creating  learning  media  must  be  integrated  with  a 

technological foundation that could potentially lead to learning 

media  innovations.  This  study  employs  descriptive  research 

and qualitative analysis, which may serve as a motivator for 

early   childhood   teachers   to   prepare   mechatronic-based 

learning  media  and  other  technology-based  learning  media. 

This   study   was   conducted   in   Indonesia   with   558   early 

childhood teachers serving as informants to assess the need for 

and use of mechatronic-based learning media in learning 

activities. The data instrument is made up of three parts: 1) an 

analysis of media needs; 2) the availability of supporting 

learning media and facilities, and 3) limitations and difficulties 

in using  learning  media.  This  study's  findings  indicate  that 

learning media based on mechatronics are most needed, more 

appealing, affect early childhood development ability, and can 

be used effectively for early childhood education with no major 

obstacles. 
 
Keywords—assessment, early childhood teachers, learning 

media, innovative, mechatronics, Indonesia 
 

I.   INTRODUCTION 

The  advancement  of  increasingly  sophisticated 
technology is an important means of more effectively and 
efficiently achieving educational goals. However, there is a 
strong demand for teachers to learn how to use technology 
and learning media [1]. High-quality and attractive learning 
media  can  improve  the  quality  of  education  [2].  State 
learning media as a source of learning can be used to make 
learning so effective. It is also expected that the use of media 
will make the learning process easier and more varied so that 
learning objectives can be easily achieved. Therefore, 
consideration must be given to the quality of good learning 
media [3]. 

 

Learning media is developing very rapidly at both the 
early education, primary, secondary and tertiary levels. In 
early childhood education, many forms of learning media are 
designed to stimulate early childhood development, ranging 
from classical, modern, and a combination of both. One of 
the learning media that is combined is mechatronic-based 
learning media, combining classical and modern systems. 
Integrating learning media based on mechatronic systems is a 
way of combining machine, electronics, and computer 
technology to design, produce, operating, and maintaining 
systems to achieve approved objectives. 

 

These issues are also very relevant to the current 

conditions of 21st-century learning that encourage a 

variety of educational creativity and innovations, including 

the existence of  interesting, creative, and  innovative 

learning media. To make it more effective and attractive, it 

has an impact on improving quality and learning activities. 

Instructional media, which serve as an auxiliary or 

intermediary teacher to present the material, can work 

well and the learning materials are well received by the 

participating students. Ruth Lautfer in [4] says that 

learning media is one of the tools for teachers to teach 

and enhance the creativity of learn-er participants and 

boost student awareness in the learning process. Supriyono 

[5] also revealed that the media, as one of the components 

of the learning system, means that the media should or 

should be used in every learning process.  

For early childhood children to be able to excel in 

school as well, they must be educated with the right 

strategies and approaches. As a result, children's curiosity, 

creativity, independence, cooperation, and persistence can 

be educated through the learning process using a 

combination of learning media, namely the use of 

mechatronic system technology as the basis for the 

development of learning media. Guernsey in [6],  suggests  

that  in  preparation for  the  effective  use  of technology 

in early childhood learning environments, early childhood 

teachers need professional self-development. Teachers 

must have extensive knowladge to be prepared to make 

decisions on how to apply technology properly to meet the 

social, physical, and cognitive needs of early childhood. 

Learning media based on a mechatronic system is a 

combination of  classical  media  such  as  images  with  

the presence of a tool or a remote device that makes it 

move (conventional) and is then displayed by the teacher. 

In addition, the photos can be replaced or exchanged by 

the teacher on-site according to the learning theme. The 

requirement in creating learning media for early childhood 

is that learning media must be suitable and by the needs 

and interests of students and following the stages of their 

age [7]. Media that is made must be simple and according 

to needs and  also  comprehensive  [8];  [9].  The  media  

that  are produced must be simple and needs-based and 
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also comprehensive  [10];  [11],  and  should  be  able  to  

help students learn [12]; [13]; [14]. 

In addition, for the learning media to function properly, 

there needs to be a measuring tool or an assessment process 

so that it can be seen that the learning media can be said to 

have been used successfully and effectively in the learning 

process. In early childhood education, the assessment 

process is  very  important to  determine  the  development 

of  early childhood, and also the learning process cannot be 

separated from the assessment element, because assessment 

is an important  element  in  learning.  In  addition, 

assessment is aimed at providing feedback in the education 

practice, improving  teaching,  expressing  understanding,  

and rethinking and re-evaluating learning [15]. This paper is 

the development of the previous research entitled 

Development of Learning Media for Early Childhood Based 

on the Mechatronic System that focuses on assessing the 

learning media  that has  been  made based  on the  early 

childhood teachers’ perception. 

Therefore, additional research is required to determine 

the extent of the use of mechatronics in the teaching and 

learning process in kindergarten, as well as assessing the 

teachers as practitioners in the field. 

 

II.  REVIEW OF RELATED LITERATURE 
 

A.  Innovative Learning Based on Mechatronic System 

To achieve innovative learning, the efforts of teachers in 

design and develop innovative learning media are also 

needed. Innovative learning means learning that is assembled 

by a teacher or an instructor, a form of ideas or techniques 

that are considered new, to make it easier for students to 

make progress in the learning process and to achieve results 

[16]. Innovative Learning is a creative and unique learning 

model that tends to involve the activity of students in the 

process of learning [17]. Innovative learning is a learning 

process designed in  such a  way that  it  is different from 

learning in general which is not only offers many benefits to 

students but also to educators, such as improving a creative 

learning  environment  with  new  ideas  that  educators  can 

apply [18].  

Innovative 21st-century learning refers to the framework 

for 21st-century learning with components such as: (1) the 
learning environment, (2) the development of professional 

skills, (3) the curriculum and education, and (4) standards 
and assessments, as the gateway to a globalist era that is able 

to compete in the world of work [19]. That innovative 

learning in the 21st century is compiled and developed to 

measure the learning achievement of students, including the 

achievement of 21st-century skills. Here, the students are 

expected  to  have  the  skills  to  determine  their  learning 
objectives    (self-directed    learning),    build    knowledge 

(knowledge construction), collaborate (collaboration), 

communicate (communication), and use ICT, problem- 

solving, and innovation. These skills can be built by 

integrating ICT into an innovative learning process [20]. 

A mechatronic system (mechanics-electronics) means a 

tool that is assisted by using the basic work of electronics. A 

mechatronics-based learning system is a learning system 

that puts instruction in media-electronic mechanics. This 

mechanics-electronic-based learning media is de-signed to 

create   learning   situations   that   are   more   interesting, 

interactive, and fun to improve learning quality. 

This approach has been applied by Vlasov et al., [21]. 

Their report shows that the current state of education in 

the world challenges educator, scientists, and industrialists 

with immediate challenge of seeking successful paths of 

transmitting knowledge for following generations, 

considering the real limitations of our time. 

Mechatronic system has been widely used in 

vocational and engineering field. For the specific purpose, 

focused on the use of mechatronic on teaching early 

childhood which developed a learning media based on 

mechatronic system [22]. The article entitled Development 

of Learning Media for Early Childhood Based on the  

Mechatronic System, it is stated that a mechatronic device 

in early childhood education can be used as a medium of 

learning well with no effect on the physical and mental 

safety of the children. 

B.  Early childhood Teachers’ Assessment on Learning 

Media 

Learning media is one of the most significant elements 

of school learning because the media can help teachers 

deliver teaching materials to students. To that end, an 

assessment or evaluation process should be  carried out  

for  the  sake of appropriate tool aids. Assessment of 

learning media is an act of assessment that aims to 

determine whether the learning media used in the teaching 

and learning process can achieve predetermined goals or 

not. The learning media assessment process is carried out 

as an effort to introspect the implementation of the 

teaching-learning process so that it can be improved in the 

future if the media used still have shortcomings.   Teacher   

ratings   are   very   important   for children of early 

learning age to be more effective and interesting with 

appropriate and good quality learning media. The role of 

the media in teaching children at an early age is very 

important because it can be used as a message for early 

childhood teachers to stimulate thought, feelings, interests, 

and attention to children in learning so that learning takes 

place effectively. The grading system for assessed media 

can be described as follows [23]: 

 

 

 

 

 

 

 
 

 

 

FIG 1. MEDIA ASSESSMENT SYSTEM 

 
 

Based on the figure, a study media is considered to be 

appropriate if: (a) the material is substantially correct 

and/or there is no misconception; and (b) the average 

assessment of other aspects, the curriculum, and learning 

design aspects, as well as the learning communication 
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media, reach an average of more than or equal to 3.00 from 

a scale of 1–5 scores. 

III. METHODOLOGY 

The  research was  conducted in  Riau,  Indonesia. This 

study uses research descriptive methods with a qualitative 

analysis approach, i.e., describing the data collected in the 

description of the sentence that has a profound meaning, 

because it describes precisely the phenomenon, the circum- 

stances, the symptoms in the specific group to determine the 

frequency of the relationship between the phenomenon and 

other phenomena. The informants for this study were early 

childhood teachers in Indonesia (N = 558). This research 

using the theoretical framework, which begins with data 

collection, performs data analysis and concludes the 

assessment of early childhood teachers on innovative 

teaching media-based mechatronic systems in Riau, 

Indonesia. 

The  term  qualitative  research  is  used  to  describe  a 

number  of  approaches  that  analyze  data  in  the  form  of 

natural   language   (e.g.,   words   a)   and   expressions   of 

experience (e.g., social interactions and artistic 

presentations) [24]. Qualitative research is also research 

which seeks to understand the phenomenon of what is 

experienced by the research   subject,   for   example:   

behavior,   perception, motivation, action, etc, in a holistic 

way, and by means of a description in the form of words and 

language, in a context of a specific nature and using various 

natural methods [25]. The sources of data in this study were 

teachers, events, and documents    gathered    through    

interviews,    qualitative questionnaires, and observation. 

The instruments used in this study  were  observation  

sheets,  interview  guidelines,  and qualitative   

questionnaires.   The   instrument   (Appendix) consists of 

three parts, namely 1) media needs analysis; 2) availability 

of supporting learning media and facilities, and 3) 

limitations and difficulties in using learning media. The data 

collected  was  analyzed  with  a  qualitative  approach  by 

describing the results of feedback from teachers as many as 

558 people as Riau teachers about innovative instructional 

system mechatronics based-media in Riau, Indonesia. 

The data was analyzed by using an approach found by 

Miles and Huberman (2009), namely: (1) the collection of 

data, is to use interviews, observations, and questionnaires; 

(2) Data reduction is the process of summarizing, selecting 

the core, and focusing on the important things in such a 

way that the data offered are a clearer picture; (3) the 

presentation of the data is presented in the form of 

narrative text, matrix, diagram, table, and graph; (4) the 

conclusion is in the form of an interpretative activity, i.e. 

the search for the meaning of the data that has been 

presented to produce a new one 

IV. RESULT AND DISCUSSION 

The primary key to becoming successful teachers can 

be seen  in  determining and  utilizing  their  students'  

learning styles, because the learner will demonstrate or 

demonstrate the effectiveness of excellence and attitude 

when methods and teaching resources are adjusted to their 

[27]. However, the learning process in schools still 

presents various challenges, one of which is how to assess 

children's development through mechatronic-based 

learning media, due to the lack of knowledge of some 

teachers, media knowledge and procedures for assessing 

the mechatronic system, and how indicators that can be 

used to evaluate mechatronic- based learning media. 

Therefore, early investigators want to know and analyze 

the Mechatronics-based learning media assessment 

The contribution of early childhood teachers in 

choosing the  right learning media will certainly have a  

significant impact on  early  childhood learning  success.  

Selection of educational media that is not appropriate for 

early childhood can have an impact on classroom 

activities, boring learning, and even lazy student 

participants. As a result, early childhood teachers need  

knowledge and  understanding to choose the right learning 

media and the character of the students. Teacher is not 

enough to have only media knowledge, but must also have 

the ability to choose and use the right media [28]. 

Teachers also need to identify a variety of activities that 

are relevant to educational objectives, develop an effective 

learning process and support learning [29]; [30]. Because 

the selection of the right media significantly affects the 

efficiency and effectiveness of the learning process [31]. 

Schramn presents a media selection matrix that can be 

used as a reference for teachers: 

 

 
TABLE I.          MEDIA SELECTION ACCORDING TO LEARNING OBJECTIVES 

 
 

Learning objectives 
 

Factual info 
Visual 

introduction 

Principles & 

concepts 

 

Procedure 
 

Skills 
 

Attitude 

Silent Visual Media Moderate High Moderate Moderate Low Low 

Film Moderate High High High Moderate Moderate 

Television Moderate Moderate High Moderate Low Moderate 

3D objects Low High Low Low Low Low 

Audio Recording Moderate Low Low Moderate Low Moderate 

Programmed Discussion Moderate Moderate Moderate High Low Moderate 

Demonstration Low Moderate Low High Moderate Moderate 

Notebooks Moderate Low Moderate Moderate Low Moderate 

Imitation Moderate Low Moderate Moderate Low Moderate 

Source: Schramn in Abidin [32] 
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Based  on  the  results  of  the  assessment  questionnaire 

given to early childhood teachers in Riau Province, it can be 

seen that early childhood teachers have used learning media. 

Teachers have used high technology learning media for 

students,  such  as  LCD  projectors, but  teachers  have  not 

implemented learning media that allow students to use them 

interactively, so the learning is less interesting and less 

active. The table above shows that the teacher prioritized 

visual introduction over the skills that the students should 

achieve. Because they did not accomplish their objective 

abilities, early childhood learners become passive because 

the media is  not  used  interactively,  and  they  establish  a  

teacher learning-centered environment. Points out that the 

lack of facilities to support learning media can lead to an 

atmosphere of learning that is less meaningful for learners, 

while at the same time leading to an inability to develop the 

skills and potential of learners in a more optimal way [33]. 

In order to overcome these various problems, we need an 

innovation in early childhood learning media that is more 

interactive for students. Huang in Bustanil et al., said 

technology-based interactive learning media can provide 

students with the latest educational information [34]. 

Interactive media are  used  to  stimulate learners to  better 

understand and enhance the interaction of learners [35]. In 

addition, good quality learning requires a variety of efforts 

to ensure that this happens and that these efforts are made to 

fulfill the support facilities such as interactive multimedia 

learning support [36]. In this regard, a media technology 

based-learning mechatronics system  for  children  of  early 

school age has been developed and recommended. The need 

for teachers to apply interactive learning media has been 

analyzed on the basis of 3 indicators, namely: 1) media 

needs analysis; 2) availability of support for learning media 

and facilities; and 3) limitations and difficulties in the use of 

learning media [37]. 

For an estimation of the need for early childhood 

teachers to learn from Riau's early child-hood teacher on 

media technology, specifically mechatronics systems, here 

is the results   shown    in    Table   1    below   are    as    

follows. 

 

TABLE II.         ANALYSIS OF TEACHER NEEDS ASSESSMENT OF MECHATRONIC SYSTEM BASED LEARNING MEDIA TECHNOLOGY 

Aspect Question Yes No 

The needs of media based on 

mechatronic. 
 

 
 
 
 
 
 
 
 

The availability of facilities and 

supporting learning media 

 
 
 

Limitations and Difficulties in 

Using Learning Media 

Have you ever known about mechatronic-based learning media? 

Have you ever used mechatronic-based learning media? 

Have you ever made your own mechatronic-based learning media? 

Is the father/ mother requiring mechatronics-based instructional media 

to teach early children ages in the school? 

Do you need a mechatronic-based learning media by integrating local 

folklore? 

Are there any mechatronic-based instructional media products in your 

school? 

 
If the answer to question number 6 is yes, is the father/ mother use the 

instructional media in the early childhood learning process? 

Can this mechatronics-based learning media make a child's early 

learning age more interesting? 

 
Do you have any difficulties/limitations in using mechatronic-based 

learning media? 

Do you understand how this mechatronic-based learning media works? 

Does the availability of this mechatronics-based learning media affect 

early childhood development capability? 

Is this mechatronic-based learning media effective for early childhood 

education? 

31.2% 

20.5% 

10.1% 

82.9% 

 
83.7% 

 
80.8% 

 
 

77.0% 

 
89.2% 

 
 

14.2% 

 
81.5% 

83.1% 

 
69.1% 

68.8% 

79.5% 

89.9% 

17.1% 

 
16.3% 

 
19.2% 

 
 

23.0% 

 
10.8% 

 
 

85.8% 

 
18.5% 

16.9% 

 
30.9% 

Source: Result Research (2020) 

 

Table 2 indicates that the first aspect, the analysis of the 

needs of mechatronics-based me-dia is very high at 82.9 % 

of  the  total respondents' early childhood teachers require 

mechatronics-based learning media for early childhood 

learning in school. Even more than 83.7 % of all early 

childhood teachers require media mechatronics-based 

learning by integrating the local folklore. In conclusion, the 

design and application of this mechatronic-based learning 

media technology are necessary. Therefore, this learning 

media is very much needed, so this will be a major step 

towards improving the quality of early childhood learning in 

Riau Province, Indonesia. As a result, early childhood 

learning in Riau Province of Indonesia will be more 

interactive, inspiring, and fun for the students in school. 

It can be seen from the assessment of the availability of 

support facilities and learning media that about 80.8% of 

early childhood schools as Riau provided mechatronics- 

based learning media products. In addition, around 77.0% of 

Riau's  early  childhood  school  teachers  use  this  learning 

media in the early childhood learning process, and around 

89.2% of Riau's early childhood teachers said that this 

mechatronic learning media can make early childhood 

learning more interesting and interactive and stimulate 

children's  thinking.  It  should  be  noted  that  interactive 

learning media have a very positive impact on students, the 

ability of students to think critically is higher and learning is 

not boring [38]; [39]. This study has been explained that the 

majority of early childhood teachers in Riau Province have 
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used this mechatronics-based media and have a beneficial 

impact on the education of children of age early in Riau, 

Indonesia. 

Assessing aspects of limitations and difficulties in the 

use of learning media limitations and difficulties in the use 

of educational  media,  it  is  known  that  85.8  %  of  early 

childhood teachers across the Riau can use this media and 

do not experience difficulties or obstacles, and 81.5% of 

early childhood teachers across the Riau also understand 

how to use mechatronic-based learning. There are 83.1% of 

early childhood teachers in Riau believe that mechatronics-

based media can influence early childhood development 

skills. 

The needs of media based on mechatronic 

Technology-based interactive learning media can 

provide students with the latest educational information 

[40]. Interactive media are  used  to  stimulate learners to  

better understand and enhance the interaction of learners 

[41]. In addition, good quality learning requires a variety of 

efforts to ensure that this happens and that these efforts are 

made to fulfill the support facilities such as interactive 

multimedia learning support [42]. The choice of education 

media not adapted to early childhood can impact classroom 

activities, boring learning and even lazy students. In this 

connection, an early  school  children's  media  technology-

based education mechatronics system has been developed 

and recommended, with an important impact on early 

childhood learning success. 

The availability of facilities and supporting learning media 

This study explained that most early childhood teachers 

using this mechatronic media found that the education of 

early childhood teachers in Riau has a beneficial effect. The 

early childhood educators as well as the parent do agree that 

interactive learning media have a very positive impact on 

students, the ability of students to think critically is higher 

and learning is not boring [43]. 

Limitations and Difficulties in Using Learning Media 

Implementation power and user response (in this case 

represented by teachers) related to learning media is also an 

important  point  in  assessing the  feasibility of  a  learning 

media so that it can be implemented in the learning process. 

According to McAlpine & Weston [44], one of the aspects 

of learning media assessment is the feasibility and 

acceptance of users, which means that the learning media 

can be seen from the level of ease of use, level of interest, 

and motivation in using the media, teaching tools for 

teachers. The rate was likely to enhance the ability of 

learners to think critically and solve problems, to apply 

contextually to real-life according to the characteristics of 

learners, and to provide convenience and   speed   to   

master   materials,   concepts,   and   skills appropriate to  

the subject. In  addition, mechatronic-based learning media 

are also very effective and feasible for the early education of 

children. It is not too difficult for teachers to use because it 

is intentionally designed with the principle of being easy to 

use so that it can be used by all teachers without the  need  

for  special skills  and  in-depth training. Besides, it is also 

relevant to one of the criteria for media selection that 

teachers must be able to use in the media. The results of this 

study, therefore, explain that early childhood teachers show 

a  positive assessment of this mechatronic- based learning 

media. This is relevant to the results of Mahdum et al.'s 

research in 2019 [45], which shows that teachers also have a 

positive perception of the use of ICT in learning activities. 

V.  CONCLUSION 

The aim of this study is  to  describe and  analyze the 

assessment of early childhood education teachers in media 

mechatronics-based learning in early childhood school 

learning activities. In addition, this study also discusses the 

impact and effects on improving the quality of early 

childhood learning in Riau, Indonesia. The learning media 

used in learning must be assessed in such a way that it can 

function properly and in accordance with the needs of early 

childhood.  Using  learning  media  that  does  not  meet  the 

needs of students makes students less motivated by teaching 

and learning activities. Therefore, it must be an assessment 

indicator so that it is known that the learning media can be 

said have been used successfully and effectively in the 

learning process. In this case, the process of assessing 

mechatronic-based learning media was carried out by 

paying attention to 3 assessment indicators, namely: 

1. The needs of mechatronic-based media are known to 

be very much needed in the design and application of 

mechatronic learning media technology, and early 

childhood teachers across Riau can be supported in 

the production of such learning media. 

2. The availability of facilities and support for learning 

media, it is known that this mechatronic learning 

media has been used for learning and can make early 

childhood learning more interesting. 

3. 3.Limitations and Difficulties in Using Learning 

Media It is known that there are no major obstacles 

to the use   of   mechatronic-based   learning   media.   

This learning media can also affect the ability of 

early childhood development and is used very 

effectively for early childhood education. 

In order to achieve the objectives of national education, 

it is important that teachers continue to im-prove their skills 

and enhance their insights into the use of technology-based 

learning  media  and  other creative-innovative media. This 

effort can be made by participating in training forums in 

order   to   improve   their   capabilities.   The   process   of 

developing media based on mechanics and electronics 

(mechatronics) will continue to be developed and innovated 

in the future to make it easier for educators and students to 

carry out the learning process. In the future, school leaders 

and related parties, such as the Indonesian Ministry of 

Education, may work with early childhood teachers to 

develop technology-based learning media. After all, it also 

needs the full support of the Government as a policymaker 

to facilitate everything needed for the development of 

learning media, because learning media is also one of the 

main factors determining the success of educational 

objectives. 
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