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I. Introduction 

 

Education has a very important position in the development of a country. Good and 
quality education can create competent and quality human resources. Education is a 

conscious and planned effort to create an atmosphere of learning and the learning process so 
that students actively develop their potential to have spiritual strength, self-control, 
personality, intelligence, noble character, and skills needed by themselves, society, nation and 

state (President of the Republic Indonesia, 2003). Education has an important role in 
developing the quality of human resources. 21st century education is a challenge for teachers 

as educators, and vocational high schools as educational institutions that produce graduates 
who are ready to work. The 21st century skills curriculum is useful for students and teachers 
to prepare for future careers, where creativity and skills in using technology are the keys to 

success (Alismail & McGuire, 2015). 
Learning media is a means of delivering learning material that is more straightforward 

and interesting, resulting in a reciprocal relationship between teachers and students (Wahyu 
et al., 2017). The technological era that is currently developing has greatly influenced human 
life. Previously, manual activities have now shifted to technology-based, one of which is the 

implementation of the 2013 Curriculum (Akbarini et al., 2018). The 2013 curriculum 
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instructs independent or online learning so that students can and are adjusted to seek 
information independently through the use of information technology and internet 
communication (Prastiyo & Djohar, 2018). Students need supporting media in the lecture 

process, so that learning media is an important foundation in influencing student learning 
outcomes. The facts so far show that the majority of media used in universities are still 

unidirectional (Muslim et al., 2018). 
According to Agus in Indrakasih (2019), the use of media is the systematic use of 

learning resources. The decision to try or use learning resources must pay attention to 

students' characteristics and learning objectives. 
The use of media and technology and media by the teacher is additional support during 

teacher-centered teaching, for example a teacher might use an electronic whiteboard to 
display it as a bar graph when students estimate population growth over time. The teacher 
also uses diagrams to show the meaning of a sentence. The use of technology and media by 

their students can utilize technology and media in a series of ways to enhance learning, a 
guide to achieving certain goals. Utilizing student-centered activities, the teacher uses their 

time to examine and correct student problems, consult with the rest individually and teach 
one by one in small groups. (Sitorus, 2020) 

Multimedia forces users to interact with the material. This interaction varies because 

the user can select the material to be studied, move the desired page, or can enter answers 
from the exercise then the computer responds by providing work and discussion through 

feedback (Ramadhani et al., 2019). Interactive learning media contribute to a positive effect 
in improving student learning outcomes (Rachmadtullah et al., 2018). This increases student 
motivation (Nadhya Noor & Aisyah, 2018) and motivation shows a very beneficial effect on 

learning outcomes (Lin et al., 2017). The media to be developed is animation-based 
interactive learning media. Animated interactive learning media contains material about the 

understanding and explanation of the Beginner System which is made interactive so that 
students can choose the sub material they want to learn, and students are free to choose the 
desired menu options. The material is packaged as attractive as that, and is displayed in the 

form of text, images and animation. The use of multimedia in learning has proven to be a 
viable and viable alternative to traditional classrooms (Teoh & Neo, 2007). 

Animation can improve student understanding when used in a way that is in accordance 
with the cognitive theory of multimedia learning (Richard E. Mayer & Roxana Moreno, 
2002). Student responses in animation learning media are very positive (Sunarya & 

Darmawiguna, 2014). It aims to make students easy and motivated to learn about the use of 
total station material to build reconnaissance measurements. Based on animated interactive 

learning media by utilizing technology, it is expected to increase students' understanding and 
motivation in Geomatics Practicum subjects, especially in the material of using total stations 
and measuring building poles. The results of each lesson can be categorized as feasible, valid, 

and good for use as a medium of learning in schools. Interactive animation-based learning 
media, especially multimedia, can provide benefits for teachers and students in learning 

activities (Priambodo & Arifin, 2019). 
One of the courses in Geometrics Practicum II in the Department of Civil Engineering 

and Planning UNY is Geometrics Practicum II or better known as land surveying. Soil 

geometry is part of geodesic science which studies the stages of measurement on the earth's 
surface and underground for various purposes, such as mapping, determining points, 

determining curvature and so on (Basuki, 2012). Along with the development of technology, 
new tools are used to take measurements with a higher level of precision and accuracy, one of
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which is the total station. Total Station is an electronic measuring instrument for angles and 

distances. Total Station makes measurements with the principle of emitting electromagnetic 
waves to get the measurement results. 

 

II. Research Method  

 

Certain products produced in this study are needs analysis and test the effectiveness of 

these products in order to function in the wider community, so research is needed to test the 
effectiveness of these products (Sugiyono, 2009). The research method used is Research and 

Development (R&D). This research refers to the 4D model research and development model. 
According to (Lawhon, 1976) the 4D research and development model consists of four main 
stages, namely define, design, development, and disseminate. The research development 

procedure used refers to the 4D model. To simplify the research process, a research flow has 
been drawn up containing the stages of the research which can be seen in Figure 1. 

 

 
Figure 1. Research Model 

 

 Research subjects in the development of interactive media based on animated videos 
use a total station to measure buildings including material experts, media experts, and 

students of Civil Engineering and Planning Education, Yogyakarta State University. The data 
collection technique used in this study was a questionnaire. Packaged questionnaires were 
given to material experts and media experts. Before being given a questionnaire, it is 

validated first about the learning media that has been made. 
 The data analysis technique used is descriptive qualitative, which describes the learning 

media products designed after being implemented in the finished product and testing the 
feasibility of the product. The qualitative data obtained will then be converted into 
quantitative using a Likert scale. The development results were then validated by learning 

media experts (Herayanti et al., 2017). The answer for each instrument item that uses the 
Likert scale has a gradient from very positive to very negative (Sugiyono, 2015). 

 In this study, researchers took data using a questionnaire and using a positive Likert 
scale, with 4 levels because it reduces the likelihood of respondents answering moderate 
category answers if given a Likert scale with odd levels this applies to all assessments from 

experts and students. After obtaining the average percentage value, then proceed with the 
determination of the predicate of product quality based on the Rating Scale measurement 

scale. Data analysis techniques include data interpretation and data processing (Suyitno et al., 
2018). The instrument in the form of a questionnaire was used to obtain the information or 
data needed according to the student's needs. Eligibility categories can be seen in Table 1. 
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Table 1. Instrument Item Score Rules 

Scale Category Percentage 

5 Very feasible 81% -100% 
4 Worthy 61% - 80% 
3 Inadequate 41% - 60% 

2 Not feasible 21% - 40% 
1 Very Inadequate 0% - 20% 

 

III. Discussion 

 

3.1 Define Stage 

This stage is the initial stage carried out to underlie the development of this learning 

video. This stage aims to obtain information relevant to the needs of the product to be 
developed and identify various aspects that underlie the importance of developing 

instructional media products. The following are the development steps at the defining stage: 
(1) Front-end analysis, at the initial analysis stage the researcher conducts discussions with 
the supervisor so that the problems in the Geomatics Practicum II course are known. Based 

on the lecturer's explanation as educators, there are several problems in the learning process, 
namely: competencies that must be mastered a lot, limited practical tools, new material that 

must be mastered, limited learning time, the existing media is less interactive; (2) analysis of 
students, (3) analysis of concepts; (4) task analysis. 

 

3.2 Design Stage 

 The second stage is designing the results of the analysis carried out from the define 
stage. Based on the data obtained from the define stage, it is obtained data that the media 
developed is a medium that can help students increase motivation and help understand both 

theory and practice in the Geomatics Practicum II course. So it is necessary to make 
interesting learning media in the form of animated videos. The following is the animation 

design process that the researchers did: (1) drafting the media concept; (2) main model 
creation; (3) creating animated scenes; (4) edit; (5) production. 
 

3.3 Development Stage 

 The development of the instructional animation video begins with the opening then 
explains the learning objectives, increasing the total station for the reconnaissance menu, 

initial pegging, setting the target shot (prism relector), focusing on the target, the results of 
the target shot at the total station and the calculation result table. The development of 
animated videos is seen in Figure 2. 

 

 
Figure 2. Display of the Learning Animation Video Using Total Station for Building Stake 

out Measurement 
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The interactive learning media developed by researchers were designed and compiled 

using Power Point 2013 and iSpring Suit 8 software. This interactive media has been tested to 
be played on standard systems, namely OS Windows 8 and OS Windows 10 which includes 

Interactive Media Intro, main menu, Menu- Materials, Menu-Work Steps, Complete Videos, 
Menu-Download, Menu-Profile in Figure 3. 

 

 
Figure 3. Display of Interactive Learning Media Based on Animation Video 

 

 Material validation was carried out to determine the feasibility of learning media in 
terms of the material. The material in the video is devoted to the steps of using the Nikon 
DTM-322 total station for building stake out measurements. Assessment by material expert 

lecturers is based on five aspects, namely learning objectives, learning materials, learning 
methods, learning resources, and learning activities. The five aspects were developed into 21 

statement items. Before the learning video is validated, the statement item is validated first, if 
the instrument is suitable for use then the material is validated for the learning video. The 
results of media development validation based on material experts are presented in Table 2. 

 
Table 2. Material Expert Validation Results 

No. Aspect ∑Score 
∑Score 

Max 

Percentage 

(%) 
Feasibility Level 

1 Learning objectives 8 8 100,00 Very feasible 
2 Learning materials 35 36 97,222 Very feasible 

3 Learning methods 7 8 87,500 Very feasible 
4 Learning resources 8 8 100,00 Very feasible 
5 Learning activities 22 24 91,667 Very feasible 

Average 16,0 16,8 95,278 Very feasible 

Source: The Data Processed in 2019 
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Figure 4. Material Expertise Results 

 

 The results of the calculation were obtained after the material expert lecturer assessed 
the five predetermined aspects to get the "very feasible" category after being converted 

according to the categorization of data processing. The maximum average value obtained was 
16.80 and the average percentage obtained was 95.278%. 
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 Media validation is carried out by media expert lecturers so that the feasibility of 

learning media is known. The assessment of media expert lecturers is based on three aspects, 
namely software engineering, learning design and visual communication. This aspect is 

developed into 26 statements which have been validated by the instrument first. After the 
instrument is declared feasible, then the learning media validation is carried out. The results 
of media development validation according to media experts can be seen in Table 3. 

 
Table 3.Media Expert Validation Results 

No. Aspect ∑Score 
∑Score 

Max 

Percentage 

(%) 

Feasibility 

Level 

1 Software eng. Aspects 31 32 96,87 Very feasible 

2 Learning design aspects 24 28 85,71 Very feasible 

3 Visual communication aspects 39 44 88,63 Very feasible 

Average 31,3 34,67 90,40 Very feasible 

Source: The Data Processed in 2019 
 

 
Figure 5. Media Expertise Results 

 

The data obtained during media validation had a "very reasonable" level in all aspects 
after adjusting for the data processing cogogization. The average percentage of eligibility 
obtained is 90.409% so it is included in the "very feasible" category. 

This learning media is based on needs analysis in the Department of Civil Engineering 
and Planning Education, Faculty of Engineering, Yogyakarta State University. The 

assessment of students is carried out after the media is validated by material expert lecturers 
and media expert lecturers. Data retrieval by users is done by distributing questionnaires 
conducted in the study. The questionnaire instrument was obtained from a combination of the 

material aspects of the instrument aspects and the media aspects. From these two aspects then 
developed into 20 statement items. The results of the feasibility test of animated video-based 

interactive learning media in the use of total stations for measuring building stake out by 
students are shown in Table 4. 

 

Table 4. Media Assessment by Students 

No Aspect ∑Score ∑Score Maks Percentge (%) Feasibility Level 

1 Material 973 1200 81,083 Very feasible 
2 Media 1174 1440 81,528 Very feasible 

Average 97,59 120,0 81,306 Very feasible 
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Figure 6. Media Assessment by Students 

 
 Researchers distributed questionnaires to students of the Department of Civil 

Engineering and Planning Education, Faculty of Engineering, Yogyakarta State University, 
who had attended Geometrics Practicum II courses and who had practiced material on 

building pile measurement. The number of respondents who filled out the questionnaire was 
30 students. From the overall statements obtained from the assessment results obtained a total 
score of 2147. After calculating and converting the feasibility of obtaining an assessment of 

the learning media by the user with an average score of 81.306. This score if converted into 
the "very feasible" category with an eligibility percentage of 81.306%. 

 

3.4 Disseminate Stage 

 This stage is the final stage of R&D research. After the media goes through several 
stages of testing and assessment, namely from material expert lecturers, media expert 

lecturers, and users, the media can be published. Product publication is carried out in 2 ways, 
namely offline using a CD or flash disk (for file media only) and online through e-learning 

be-smart UNY (lecturers) and a YouTube channel with the link 
https://youtu.be/BqwYi9Jdwik and storage at Google Drive. A special publication is made for 
students of Civil Engineering and Planning Education, Faculty of Engineering, YSU who 

have taken or are currently taking Geomatics Practicum II courses. The socialization was 
carried out with the aim that the video-based learning media created could be widely used, 

not only for formal learning (in vocational high schools or universities), but also the wider 
community. 
 

V. Conclusion 

 
 An animation video-based learning media is needed, especially with the material 
measuring the stake out of the building using a total station for students who will carry out 

Geomatics Practicum II. The animated video will be played on smartphones and computers. 
Validation of material experts obtained a score of 80 with a percentage value of 85,278% 

categorized as "very feasible". The validation of media experts obtained a score of 94 with a 
percentage of 90.409% included in the "very feasible" category. Assessment according to 
users (students) got a score of 2.147 with an average score of 81.306 getting a percentage of 

81.306% eligibility for the category "very feasible". 
 Based on the results of research on the development of animation-based learning 

videos, the use of total stations to stake out the building has limitations in the study, such as 
the concept of the learning video presented is considered less smooth in its movement. This is 
due to the limited capabilities of the hardware used in the media making process. The initial 

design of the animation display in the learning video is still considered inaccurate because 
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there are some animations that are not flexible to view, such as practical pictures in the video. 

The data analysis for the calculation of the pile building shown in the video is considered 
insufficient, so students must look at the guidelines first. 

 Learning media that have been made still have shortcomings so that improvements are 
needed for further product development, namely learning media that can be further developed 
by combining video with an application in the form of mp4 which can be accessed by users 

via cellphones. Suggestions that can be given by researchers after conducting research for 
further similar research are learning media that can contain some analysis material according 

to development needs. In further research, data transfer can be developed from the total 
station to Microsoft Excel and the distribution of learning media with an online system can be 
expanded again, not only uploaded to the YouTube channel. 
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