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ABSTRACT 

Mario Violendt Kojongian. This study aims to produce the 

development and implementation of teaching aids based on 

discovery learning models on optical telescope materials. This 

study refers to the research implementation procedure "Research 

and Development" developed by Borg and Gall (1989: 784). 

Research data from media experts shows that 92.5% is in the Very 

Strong category, and from material experts it is 92.5% in the same 

category. The empirical test consisted of 10 students in the small 

group and 28 students in the large group. Analysis using paired 

sample t-test shows the sig. (2-tailed) of 0.000 <0.05 which means 

that the development and implementation of teaching aids based on 

discovery learning models on optical telescope materials is good. 

Where there is an increase in the average value of students after 

following the practicum guide. This shows that the learning process 

using teaching aids based on the discovery learning model on the 

optical telescope material for Class X SMA Lokon St. Nikolaus can 

improve student learning outcomes. 
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INTRODUCTION 

Learning activities carried out by looking at needs and well planned will create a pleasant 

classroom atmosphere and give birth to meaningful learning. Increased results from education will be 

achieved if the learning process held in class is truly effective and useful for achieving the expected 

knowledge, attitudes and skills. Because basically the teaching and learning process is the core of the 

whole educational process. But to improve the quality of education there are still problems or 

obstacles in the learning process faced by teachers at school, causing low student learning outcomes. 

Education plays an important role in producing quality human resources. Through education, humans 

are required to learn. In the whole process of school education learning process activities are 

educational goals depending on how the learning process is experienced by students as students to 

increase student enthusiasm for learning. Improving the quality of learning is one of the important 

things that must be considered in a learning process to improve the quality of education. This is the 

duty of each school and the most important thing is for teachers as teaching staff. Teachers must 

always be creative and innovative in conducting learning so that students more easily understand the 

material presented and enthusiastic in participating in the teaching and learning process, so that the 

learning carried out is of high quality and the achievements achieved by students are satisfactory. In 

the learning process the teacher is expected to be able to innovate in implementing a learning process 

that is effective, efficient, fun and able to motivate students (Paat 2013, in Paat, 2021: 469) by 

applying a relevant learning model to help and facilitate and facilitate students in mastering concepts 

which can support and increase student motivation to understand the lesson, 

One of the ways taken in improving the quality of learning and student learning outcomes 

depends on the teaching and learning process. One of the supporters of the success of learning and 

learning outcomes is to use visual aids in the teaching and learning process. Teaching and learning 

activities in the classroom are a separate world of communication where teachers and students 

exchange ideas to describe their ideas and insights. Therefore, learning by using visual aids in this 

discussion is considered positive or a good thing to help students make it easier to understand the 

material. (Subadi, 2013). 

Seeing the world's developments regarding telescopes today, NASA launched the largest and 

most powerful space telescope ever. The James Webb Space Telescope sees the universe in a light 

invisible to the human eye. This light is called infrared radiation, and we can feel it as heat. The 

James Webb Telescope will use its infrared camera to see through the dust in the universe. The James 

Webb Space Telescope will look back at the early stages of the universe, gather views of the 

formation of early stars and galaxies, and provide insight into the formation of planetary systems, 

including our solar system. The James Webb Space Telescope, or JWST, was developed through a 

partnership between NASA and European and Canadian space agencies. 

The Webb telescope collects its scientific data in the form of infrared light. To detect faint 

signals from objects billions of light years away, the instruments inside the telescope must be kept 

cool, otherwise the infrared signal can be lost in the heat of the telescope. Engineers account for this 

with several systems designed to keep instruments cool and keep them cool. 

The Webb telescope's orbit around the Sun - being about 1 million miles (1.5 million 

kilometers) from Earth at Lagrange 2 - keeps the spacecraft quite far from the heat of our planet, but 

that's not enough. To reduce the temperature of the instruments, the spacecraft will lay out a tennis 

court-sized sun visor that will block light and heat from the Sun, Earth, and Moon using five layers of 

specially coated materials. Each layer will block incoming heat, and any heat that does get in will be 



Web of Semantic: Universal Journal on Innovative Education   ISSN: 2835-3048 

 

 https://univerpubl.com/index.php/semantic 

1
4
9

 

diverted away from the sides of the sun visor. Additionally, a vacuum between each layer provides 

insulation. 

The Webb telescope can reveal even more using spectroscopy. Light from a star produces a 

spectrum, which shows the intensity of light at different wavelengths. When a planet orbits its star, 

some of the light from the star passes through the planet's atmosphere before reaching the Webb 

telescope. Because all elements and molecules, such as methane and water, absorb energy at specific 

wavelengths, the spectrum of light passing through a planet's atmosphere may contain dark lines 

known as absorption lines, which tell scientists when a certain element is present. (jpl.nasa.gov) 

 

With the rapid development of the world about telescopes, further understanding is needed for 

students to know more about telescopes. In the learning process in the classroom, there are several 

factors that underlie researchers raising this problem, namely looking at the needs and lack of a 

learning process using teaching aids in Binoculars Optical Equipment Material, so researchers 

consider it important to raise this issue, so that it can produce improvements in terms of learning 

creative and meaningful. 

Based on the results of observations at Lokon St Nikolaus Tomohon High School, it shows that 

students' learning outcomes in Science Physics are low, especially in the material for optical 

instruments. From the results of interviews with the Physics Science teacher, the material test scores, 

especially the optical telescope device, have not reached the average standard. This is because 

teachers only apply conventional learning models to pursue curriculum targets. Apart from that, the 

researcher conducted interviews with several students in informal situations and asked what the 

obstacles were so that they got scores below the average standard. They said that it was difficult for 

them to understand the material because the teacher immediately gave the material in a monotonous 

manner so that the learning process became less interesting and boring. 

ByTherefore, there needs to be an effort to improve learning outcomes, especially the material 

for Optical Telescope Tools with various strategies, for example by applying learning models that 

can support the achievement of learning mastery. There are many learning models that provide 

opportunities for students to be active in learning, one of which is the discovery learning model. 

learning. 

Therefore, there needs to be an effort to improve learning outcomes, especially the material for 

Optical Telescope Tools with various strategies, for example by applying learning models that can 

support the achievement of learning completeness. There are many learning models that provide 

opportunities for students to be active in learning, one of which is the learning model. discovery 

learning. 

According to Bell in Agus Cahyo (2013) some specific goals of discovery learning are as 

follows: 

a. In discovery students have the opportunity to be actively involved in learning. The fact 

shows that the participation of many students in learning increases when discovery is used. 

b. Through discovery learning students can find patterns in concrete and abstract 

situations, students also extrapolate a lot of additional information provided. 

c. Students also learn to formulate non-ambiguous question-and-answer strategies and 

use question-and-answer to obtain useful information in finding. 

d. Learning by discovery helps students form effective ways of working together, sharing 

information, and hearing and using the ideas of others. 
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e. There are several facts that show that the skills and skills, concepts and principles 

learned through discovery are more meaningful. 

f. Skills learned in discovery learning situations are in some cases more easily transferred to 

new activities and applied in new learning situations. (Cahyo, 2013). 

Based on this background explanation, the researcher examines a problem through 

development research (R&D) with the title "Development and Implementation of Discovery 

Learning Model-Based Teaching Aids Guide on Optical Instrument Material (Telescopes) at Lokon 

St Nikolaus Tomohon High School". 

 

METHOD 

 

The research carried out is development research or known as the type of research "R & D" 

developed by Borg and Gall (1989: 784). 

 

 

Research Steps R&D Development of Practicum Guidelines (modified from Sugiyono, 2012) 

 

Development Procedure 

 

1. Preliminary research/study (Research and Information Collecting) 

The research was conducted at SMA Lokon St Nikolaus Tomohon. In the early stages, 

researchers analyzed needs, reviewed literature and made observations in class, then identified and 

collected problems as well as supporting and inhibiting factors during learning. 

2. Research Planning (Planning) 

At this stage, the researcher begins to determine the design of the product model. The things 

that are planned by the researcher include defining and making a design description of the product 

model design to be developed, identifying all activities to be carried out at each stage of the research 

and conducting feasibility tests on the model design on a limited scale. The products resulting from 

this research are development and Implementation of Discovery Learning Model-Based Teaching 

Aids Guide to Telescope Optical Instruments. 

3. Design Development (Develop Preliminary From of Product) 

At this stage the researcher begins to compile the initial form of the model and tools needed. 

The initial product was in the form of a practicum guide, analyzing teaching materials for telescope 

optics adapted to practicum guidelines, determining the type of telescope props to be used during 

practicum, namely the Celestron StarSense Explorer LT 127AZ Telescope, then determining practice 
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questions. The research process at this stage was carried out by validating the model design by media 

experts and props experts. The results of the validation are reviewed and then corrected before being 

tested again. 

4. Testfield (Preliminary Field Testing) 

After the device and model are ready for use, the next activity is to test the module design. This 

trial involved around 6-10 student respondents. This is done to anticipate errors that may occur 

during the implementation of the ongoing model. In addition, with small-scale trials it is useful to 

analyze the constraints that may be encountered and try to reduce these constraints when 

implementing the next model. Researchers at this time can collect data in the form of observation 

sheets and questionnaires. The data obtained is then analyzed and evaluated to improve the 

application of the model at a later stage. 

5.  Revision of Limited Field Test Results (Main Product Revision) 

The main product revision was carried out based on the results of the first stage of product 

trials with improvements and improvements. By analyzing the deficiencies that were obtained during 

the product trial, so that these deficiencies can be corrected as soon as possible. 

6. Main Field Testing 

After revisions were made, product testing was carried out on a larger scale. At the time of this 

field trial, researchers collected quantitative and qualitative data and began to evaluate the teaching 

aids based on the discovery learning model on optical telescope materials. By giving a response 

questionnaire and filling it out for the purposes of product improvement so that it is truly feasible and 

ready for use in schools. 

7. Wider Field Test Results Revision (Operational Product Revision) 

Conducting the second phase of revision, namely improving and perfecting the product based 

on input and suggestions from wider field trials. This is done if there are new constraints that have 

not been thought of at the time of design. 

8. TestFeasibility (Operational Field Testing) 

Conduct field implementation tests by involving more students. At this stage, data collection 

was carried out using observation sheets, interviews, and questionnaires. Then the data obtained is 

then analyzed and reported as a whole 

9. Final Revision of Due Diligence Test Results (Final Product Revision) 

Before the product is published more broadly, a revision is made to the final product, based on 

suggestions and input in the last field implementation test to correct things that are still not good. 

10. Dissemination and Implementation of Final Products (Dissemination and 

Implementation) 

The final stage of research and development is to report the products produced at scientific 

meetings or scientific journals 

 

RESULTS AND DISCUSSION 

Development research was carried out by conducting a site survey, namely at Lokon St 

Nikolaus High School, so that information was obtained that there was a lack of use of visual aids in 

the learning process activities that were included with practicums. Based on the results of 

observations at school, the students were very enthusiastic about getting to know and learning about 

optical instruments, especially telescopes. Along with this, information is obtained regarding the 

material to be used for the development of practicum guidelines to be used. 
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Furthermore, a literature study was carried out by collecting learning materials through books 

and other information for the development of teaching aids guides so that there was an increase in 

learning outcomes for students, from the cognitive, affective, and psychomotor domains. 

After making improvements, a small-scale trial was carried out at SMA Lokon St Nikolaus 

Tomohon class X with the Development and Implementation of a Discovery Learning Model Based 

Teaching Tool Guide on Optical Instrument Material (Telescopes) with a total of 10 students. The 

data collection instrument used was a student response questionnaire. Trial in this small group is very 

supportive in product improvement to determine the quality of the product produced. 

The validation of the development and implementation of teaching aids based on the Discovery 

Learning Model on optical instruments (telescopes) was carried out by media experts and material 

experts. 

Table 1. The results of the Feasibility Validation of Teaching Aids 

 

 

 

 

 

 

 

 

Based on the results of the feasibility validation carried out by material and media experts, the 

Development and Implementation of Teaching Aid Guide Based on Discovery Learning Models on 

Optical Instrument Material (Telescopes) is very feasible to use in the learning process. This is 

shown by the acquisition of a percentage of 92.5% from material experts and 92.5% from media 

experts with each criterion being very feasible to use. 

 

 

 
 

   

 

Data 

 

Expert 

Material Media 

Presentation 92.5% 92.5% 

Criteria Very Worth Using Very Worth Using 
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Figure 1. Display of Practicum Guide Media 

 

The next hypothesis test using the SPSS version 26 application uses the Paired Sample t-Test 

analysis. The data analysis technique used is the t test technique. The t test is used to determine the 

difference in the mean of two related or paired samples (paired sample t-test). Through this test it can 

be seen the significance of the difference in the mean of the sample groups that are interconnected. 

Hypothesis testing criteria: 

If the value of Sig (Significance) <0.05 then reject H0 (accept H1) 

If the value of Sig (Significance) > 0.05 then accept H0 (reject H1) 

With 

H0 = The average learning outcomes of students who are taught before using the Discovery 

Learning Model-Based Teaching Aids Guide on Optical Instrument Material (Telescopes) are smaller 

or equal to the average learning outcomes before learning. 

H1 = The average learning outcomes of students who are taught after using the Discovery 

Learning Model-Based Teaching Aids Guide in Optical Instrument Material (Telescopes) are greater 

than the average learning outcomes before learning. 

 

The results of the T-test analysis via the Paired Sample t-Test in class can be seen in the table 

below: 

Table 4.9 Class t-test results 

 

Based on the test using SPSS version 26, the output of the Paired Samples Test is obtained, the 

Paired Samples Test 

 

Paired Differences 

t df 

Sig. (2-

tailed) Means 

std. 

Deviation 

std. Error 

Means 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Pretest 

Results - 

Posttest 

Results 

-

54.17857 

9.65729 1.82506 -57.92328 -50.43387 -29,686 27 .000 
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discussion of Pair 2 is from the Sig. (2-tailed) of 0.000 <0.05) then H0 is rejected and H1 is accepted. 

So it can be concluded that using the Discovery Learning Model-Based Teaching Tool Guide on 

Optical Instrument Material (Telescopes) can improve student learning outcomes in class X SMA 

Lokon St. Nikolaus Tomohon. 

In data collection conducted at SMA Lokon ST Nikolaus Tomohon, the average value of the 

pretest (20.78) and posttest (74.96)there is a significant difference. This shows that the average 

difference in the increase in pretest and posttest results in the class is 54.17 by using the 

productdevelopment and implementation of teaching aids based on discovery learning models on 

Optical Telescope MaterialsFurthermore, this study took data on student motivation with student 

response questionnaires which were distributed, then analyzed with a percentage of 92%.which refers 

to the percentage range table and Very Good criteria. 

 

Conclusion 

Based on the results of this study, it can be concluded: 

1. The development and implementation of teaching aids based on the discovery learning 

model in the Optical Telescope Material are good and suitable for use in the learning process so that 

they can improve the learning outcomes of class X students at SMA Lokon St Nikolaus Tomohon. 

2. The use of optical aids, especially telescopes, can increase student motivation in 

learning. 
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