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 Purpose of the study: To test the suitability of textured picture books 

equipped with crossword puzzles as a learning medium for Biology, epithelial 

tissue sub-material for class XI semester 1, it was assessed by experts and 

teachers and reviewed based on the effectiveness of its use. 

Methodology: This research uses the Research and Development (R&D) 

method with a 4-D development model. The research samples involved were 

18 test students and 16 control students. Qualitative data was obtained from 

advice from material experts and media experts, quantitative data from the 

results of assessments carried out by media experts, material experts, teachers 

and students 

Main Findings: Based on the assessment of media material experts, it has 

appropriate criteria (very good) with a percentage of 90.9%, the assessment 

according to media experts is included in the appropriate criteria (very good) 

with a percentage of 85.5% and the assessment according to teaching teachers 

is in the appropriate category (very good) with a percentage of 98.48%. The 

effectiveness of the media on student grades is in the quite effective category 

with an average test student score of 6.77 compared to an average control 

student score of 5.70. The media readability test after use in learning is in the 

very good category with a percentage of 86.1%. 

Novelty/Originality of this study: The novelty of this research lies in its 

innovative approach in presenting learning materials, expanding evaluation 

methods, and its potential to increase students' understanding and involvement 

in learning epithelial tissue topics. 
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1. INTRODUCTION 

Biology is a branch of science that studies life and living things. He studied various aspects such as 

structure, function, evolution, growth, development, reproduction, interaction, and ecology of living organisms 

[1], [2]. Biology includes various levels of life organizations, ranging from molecular levels (such as DNA and 

protein) to the level of organisms (such as humans, animals, and plants) and ecosystems (such as the relationship 

between organisms and their environment) [3]–[5]. Biology also provides a deeper understanding of living 

organisms and the world around us, allowing us to explain biological phenomena, solve problems, and make 

decisions based on scientific knowledge [6]–[8]. In education, biology learning plays an important role in 
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understanding life, fostering critical thinking, increasing science literacy, and preparing students for careers and 

further studies in the field of biological science. 

Learning is the process of gaining knowledge, skills, understanding, or attitude through experience, 

study, or instructions. This involves receiving information, processing, and use of new knowledge to develop 

better understanding or to take more effective actions [9], [10]. The following are some important principles in 

effective learning according to, including : 

1. Active: Learning that involves active participation of students, such as discussing, collaborating, or doing 

practical tasks. 

2. Relevant: Learning is relevant to daily life or applied context, so students can see the values and uses of 

what they learn. 

3. Student-centered: focus on learning on the needs, interests, and learning styles of individual students, and 

enable them to take an active role in the learning process. 

4. Collaborative: Collaboration between students, both in small and broad groups, to learn from each other, 

share ideas, and build mutual understanding. 

5. Based on problem solving: learning that involves solving real problems and application of knowledge in 

relevant contexts. 

6. Continuous: Learning as a sustainable process that lasts throughout life, and is not limited to the formal 

educational environment. 

Effective learning requires a combination of good teaching strategies, well-organized materials, a 

supportive learning environment, student motivation to learn, and the media used when learning takes place. 

Learning media are tools or means used to convey information or learning material to students in a more visual, 

interactive and interesting way. According to [11], [12] the following are several types of learning media that are 

commonly used: print media, projection media, audio media, visual media, audiovisual media, digital media, 

manipulative media, simulation media, online media. The selection of the type of learning media must be 

adjusted to the learning objectives, student characteristics, and learning context [13]–[15]. The combination of 

various types of media can also increase the effectiveness of learning by involving various senses and students' 

learning styles [16]. Print Media: Includes textbooks, journals, magazines, worksheets, and other printed 

materials. Print media is often used as a reference source, study guide, and student reading material. Learning 

through textbooks can be an effective approach in supporting biology learning. Here are some tips according to 

[17], [18]  to maximize the benefits of textbooks: 

1. Choose an appropriate textbook: Choose a biology textbook that suits the curriculum and grade level being 

taught. Make sure the textbook includes content that is complete, clear and appropriate to student needs. 

2. Read with understanding: Read the textbook carefully to understand the content well. Pay attention to the 

structure of the book, the terms used, the pictures and diagrams included, and the examples given. Try to 

understand biology concepts well before sharing them with students. 

3. Explain concepts clearly: Use textbooks as a guide to explain biology concepts to students. Use simple and 

clear language so students can understand well. If the textbook does not provide adequate explanations, you 

can provide additional explanations or more detailed examples. 

4. Take advantage of activities and exercises: Many biology textbooks provide activities and exercises related 

to each chapter. Take advantage of this to engage students in active learning. These activities and exercises 

can take the form of comprehension questions, problem solving, data analysis, or simple experiments. 

Make sure students have opportunities to apply the concepts they learn. 

5. Use pictures and diagrams wisely: Biology textbooks often include pictures, diagrams, or illustrations that 

help visualize complex concepts. Make use of these images to help students understand better. Explain the 

pictures in detail and invite students to observe, analyze and compare them with the concepts being studied. 

6. Ask questions and discuss: After reading important parts of the textbook, ask students questions to test their 

understanding. Use open-ended questions that encourage critical thinking and reflection. Apart from that, 

hold group discussions or class discussions to discuss the concepts studied in the textbook. 

7. Assign assignments related to textbooks: Assign assignments to students that involve the use of textbooks. 

For example, they may be asked to write a summary of each chapter, take important notes, or present 

important information in the form of a presentation. This will help students to be actively involved with the 

material in the textbook. 

8. Evaluate student understanding: Use the textbook as a reference to evaluate student understanding. 

Please note that textbooks are not monotonous and only contain writing . Teachers or educational units 

can innovate to add new features, for example images and also questions in the form of crossword puzzles [21]. 

Textbooks equipped with crossword puzzles are a form of learning media that can be used in teaching biology. 

The combination of textbooks containing pictures, diagrams, case examples and practical activities can provide 

students with a holistic and in-depth learning experience [22]–[24]. In biology subjects, this is still rarely done in 

developing textbooks equipped with crossword puzzles. 
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Research regarding the development of textured picture books with crossword puzzles as a learning 

medium for epithelial tissue has significant urgency in increasing learning effectiveness and meeting students' 

learning needs. The current research was carried out with the aim of testing the feasibility of textured picture 

books equipped with crossword puzzles as a learning medium for Biology, the epithelial tissue sub-material for 

class XI semester 1, assessed by experts and teachers and reviewed based on the effectiveness of its use, which is 

the focus of this research. This is also to update previous research conducted by [25], aiming to describe the 

effectiveness of Flip PDF Professional based e-modules equipped with crossword puzzles on motion systems 

material for class X students. I Science at MAN 2 Jember. The thing that limits this research is that it only 

focuses on the feasibility of developing a textbook equipped with crossword puzzles on the epithelial tissue sub-

material for class XI at SMAN 7 Semarang. The novelty of this research lies in its innovative approach in 

presenting learning materials, expanding evaluation methods, and its potential to increase students' 

understanding and involvement in learning epithelial tissue topics. 

 

 

2. RESEARCH METHOD 

In developing learning media in the form of textbooks, the 4-D development method was used, namely 

define, design, develop and disseminate. The 4-D development method is a systematic and structured approach 

to designing and developing effective learning [26]–[28]. By following these stages, you can ensure that the 

learning delivered is in accordance with student needs and achieves the learning objectives that have been set. 

The advantages obtained from this method are: a more systematic approach, focused on learning objectives, 

deeper learning content, better adjustment to student needs, can implement continuous evaluation and 

improvement, and more flexible in transferring learning [29], [30]. The samples involved in this research were 

students who were grouped into 18 test students and 16 control students. The data collection technique is through 

direct observation by observing students' conditions when studying epithelial tissue material, observing student 

learning outcomes on the material, and observing students' attitudes when learning is carried out. 

Data was collected through interviews with teachers and students. Teachers were interviewed regarding 

the media and teaching methods used in class, while students were asked for their opinions regarding the 

teaching implemented by teachers in class. Documentation is carried out to strengthen the results obtained [31]. 

Next, a questionnaire will later be given to experts, teachers and students to take opinions and suggestions from 

the subject and determine the suitability of the product. Data collection using questionnaires is a method 

commonly used in research and surveys [32], [33]. The following are several techniques that can be applied in 

collecting data using questionnaires: questionnaire design, validity and reliability, logical arrangement of 

questions, appropriate measurement scales, open and structured questions, clear instructions and instructions, 

data management and analysis, statistical testing, and data safety and ethics to maintain respondent 

confidentiality [34], [35]. 

Data analysis techniques consisting of qualitative data and quantitative data are carried out differently. 

Qualitative data was obtained from suggestions from material experts and media experts used in product 

revisions. Quantitative data is obtained from the results of assessments carried out by media experts, material 

experts, teachers and students. Quantitative data on assessment scores from experts was analyzed using a rating 

scale. There are 5 scales that will be used, namely: (1) Score 5 is very good/strongly agree on the Likert scale, 

(2) Score 4 is good/agree on the Likert scale, (3) Score 3 is quite good/ undecided on the Likert scale, (4) Score 2 

is not good/disagree on the Likert scale, (5) Score 1 is not good/strongly disagree on the Likert scale. The 

percentage range and criteria for qualitative data can be seen in table 1 below. 

 

Table 1. Percentage range and qualitative data criteria 

Percentage Category  

81%%<score <100% Very good 

61%< score <80% Good 

41%< score <60% Pretty good 

21%< score <40% Enough 

0%< score <20% Not good 

 

 

3. RESULTS AND DISCUSSION 

The development of textured picture books equipped with crossword puzzles as a biology learning 

medium, especially the epithelial tissue sub-material, can be a creative and effective approach in teaching and 

studying this concept. The following are several steps that can be taken in media development based on research 

conducted by [36], [37]: 
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1. Identify learning objectives: Learning objectives to be achieved through the use of this book. For example, 

learning objectives can focus on understanding the structure and function of epithelial tissue, classification 

of epithelial tissue, the location and role of epithelial tissue in the body, and so on. 

2. Design drawings and illustrations: Create drawings and illustrations that are clear and well depict the 

structure of epithelial tissue. Choose attractive colors and use appropriate labels or captions to identify the 

relevant parts of the epithelial tissue. 

3. Add texture to images: To enrich the learning experience, add texture to images of epithelial tissue. For 

example, if you want to depict a squamous stratified epithelium, you can use a different material such as 

sand paper that mimics the appropriate texture of that epithelium. 

4. Include captions and explanations: Provide clear captions and explanations for each image or illustration 

displayed. Explain briefly the function and characteristics of the epithelial tissue depicted in the picture. 

5. Crossword: Includes crossword puzzles related to epithelial tissue. Create questions and clues that direct 

students to look for words related to epithelial tissue, such as types of epithelial tissue, location of epithelial 

tissue in the body, or function of epithelial tissue. Crosswords can be a fun way to test students' 

understanding and improve their ability to remember terms related to epithelial tissue. 

6. Practice questions and answers: Includes practice questions related to epithelial tissue. Provides a variety of 

questions, ranging from simple questions to more complex questions, to test students' understanding of 

epithelial tissue. Also includes complete answers and brief explanations for each question, so students can 

examine and understand the concepts better. 

7. Review and adjustments: After the book has been developed, review the entire content. Make sure the 

images, illustrations, descriptions, crossword puzzles and questions included are appropriate to the learning 

objectives and easy for students to understand. If necessary, make adjustments and improvements before 

the book is used in learning. 

This research produces a product in the form of learning media, a textured picture book equipped with 

crossword puzzles as a learning media for biology sub-material, epithelial tissue, class XI, semester 1, which can 

be used as an alternative learning media for high school school students in class XI. The description of the 

product prototype by the researcher departs from the 4-D learning device development model (Define, Design, 

Development and Dissemination). Based on the results of interviews, information was obtained that the learning 

media used by teachers were commonly used media in the form of textbooks and worksheets. The use of the 

internet as a complement to learning about pictures is given by the teacher to students as a homework assignment 

to broaden students' insight. The learning media used by the teacher also felt to be less capable of understanding 

students, especially the original preparation images or observation images under a microscope as the real form of 

the tissue parts that students were studying. Starting from the analysis of students' needs regarding teaching 

media, students need media that displays the network shape correctly and displays original images to support 

understanding. The media needed must also make it easy for students to understand the teaching material and 

enjoyable to use. 

In response to this problem, it is necessary to have supporting media for teachers and students in 

learning with the criteria of media being easy to understand, fun and arousing students' curiosity [38]–[40]. 

Researchers then developed media in the form of textured picture books equipped with crossword puzzles. The 

results of the development of textured picture books equipped with crossword puzzles are expected to increase 

students' understanding, create a pleasant classroom atmosphere and increase students' learning motivation. 

Based on the results of the analysis of student performance and needs, 10% of the total students like biology 

lessons, the implementation of biology learning by teachers can be said to be quite enjoyable with a percentage 

of 50%. Teachers have used media that are fun for students but are rarely implemented in the classroom. 

Students' difficulties in epithelial tissue material are mostly found in section n the structure of epithelial tissue 

with a percentage of 44% and the function of epithelial tissue with a percentage of 44%, while the location of 

epithelial tissue gets a percentage of 12%. The most important criteria for media that is interesting according to 

students is that the media contains little writing but is understandable for students. This is proven by getting a 

percentage of 81.5%, having lots of pictures that make sense with a percentage of 71%, lots of colors with a 

percentage of 60.5% and questions. in the form of a 50% game. 

The results obtained in the student analysis showed that students were actually more interested and 

enthusiastic about media that had the criteria of little writing, color and fun game forms. These results became 

the basis for researchers to develop media with criteria that are dominantly of interest to students [41]. For 

example, using textured picture books with crossword puzzles as a biology learning medium can help students 

visualize epithelial tissue concepts better, increase their understanding, and engage them in interactive and fun 

learning [42], [43]. According to [44]–[46], biology textbooks equipped with crossword puzzles have several 

advantages, including: 

1. Improve understanding of concepts: Crosswords allow students to strengthen their understanding of 

biological concepts by identifying, connecting, and remembering relevant terms. The process of solving 

crossword puzzles involves critical and analytical thinking, which helps students assimilate concepts better. 



Jou . Ed. Tech. Lrng . Crtv  ISSN: xxxx-xxxx  

Development of a Textured Picture Book Equipped with Crosswords as a Media... (Fima Diah Rovvy Anggraeni) 

71 

2. Expanding vocabulary: In crossword puzzles, students will be exposed to various terms and vocabulary 

related to biological materials. This helps them expand their vocabulary knowledge and strengthen their 

understanding of frequently used terms in biological science disciplines. 

3. Interactive and fun: Crosswords can provide an interactive and fun learning experience. Students can feel 

actively involved in the learning process, while honing their problem-solving skills and testing their 

knowledge in play. 

4. Encourages independent learning: Biology textbooks with crossword puzzles provide opportunities for 

students to study independently. Students can work through crossword puzzles at their own pace, checking 

their answers, and evaluating their own understanding. This helps develop student independence in 

studying biology material. 

5. Strengthen concept linkages: Crossword puzzles can help students understand the relationships between 

different biological concepts. When students look for intersecting words in a crossword puzzle, they can 

see the connections between the concepts, strengthening their understanding of how the concepts relate to 

each other. 

6. Increased information retention: Crossword puzzles can help improve students' information retention. 

When students try to remember and use biology terms in the context of crossword puzzles, they build 

stronger connections between the terms and concepts, making it easier for them to remember the 

information in the long term. 

7. Can be used as an evaluation tool: Apart from being a learning medium, crossword puzzles in biology 

textbooks can also be used as an evaluation tool. Teachers can use crossword puzzles to test students' 

understanding of biological material and identify areas that still require further understanding. 

Overall, biology textbooks with crosswords are an effective learning resource because they combine 

concept learning with problem solving and fun interactions. This can increase student engagement and help them 

understand and remember biology concepts better. In developing biology textbooks, validation has been carried 

out by material experts which can be seen in table 2 below. 

 

Table 2. Material expert validation test results 

Assessment aspect Indicator evaluation Score validation 

Appropriateness 

Clarity topic raised in the media 5 

Suitability with applicable curriculum 5 

Suitability material with draft 4 

Completeness material 5 

Depth material 5 

Component language 

Use Language 4 

Accuracy system language 4 

Accuracy spelling 4 

Consistency use term 3 

Consistency use symbol 5 

Decree writing Name scientific / foreign 5 

Supporter presentation 

material 

Suitability picture with material 3 

Identity picture 4 

Material introduction 5 

Addition texture picture no bother 

understanding 

5 

Map draft in accordance with material 5 

Foreword 5 

List fill 5 

Sheet you know You ? ( enrichment ) 5 

List References 4 

Puzzles cross 5 

Page book 5 

Amount  

5 x 4 70 

4 x 6 24 

3 x 2 6 

 100 

Percentage  90.9% 

 

Based on the results of validation by material experts, the content feasibility presentation was 90.9% in 

the very appropriate (very good) category, then revisions were made according to the material expert's 
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suggestions. Revision 1 suggested by material experts is the use of language regarding additional tools in 

epithelial tissue. The use of language that can trigger conceptual errors is replaced by providing pictures so that 

students can better imagine the real form and avoid errors in understanding the concept. The results of the 

revision can be seen in Figure 1 below. 

 
Figure 1. Part 1 revised by material experts 

 

errors in several parts of the general structural image such as fiber details on the basement membrane, microvilli 

that are not included and details on the capillaries. The results of the revision can be seen in Figure 2 below. 

Figure 2. Part 2 revised by material expert Revision 3 suggested by material expert exists. 

 
Figure 2. Part 2 revised by material experts 

 

Revision 3 recommended by material experts is to increase the thickness of the image on the basal membrane. 

The results of the revision can be seen in Figure 3 below. 

 
Figure 3. Part 3 revised by material experts 

 

Revision 4 suggested by the material expert was the addition of cubic epithelium to the base of the layered 

cylindrical epithelium. The results of the revision can be seen in Figure 4 below. 
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Figure 4. Part 4 revised by material experts 

 

The second validation with material experts is not in the form of quantitative data but in the form of 

qualitative data from consultations resulting from revisions in the first validation. The results obtained are that 

the revision is in accordance with the concept and is relevant to the material presented, in this case the material 

expert has agreed and determined that the material is suitable for further testing. Then, the learning media is 

tested on media experts to find out the design results of the designs that have been developed. The validation 

results by material experts are outlined in table 3 below. 

 

Table 3. Media expert validation test results 

No. Aspect 

evaluation 

Indicator evaluation Score 

validation 

1. Size book 

pictorial 

Appropriate media size used in learning 4 

2. Suitability size with the material contained in the media 4 

3. 

Design part skin 

/ cover book 

Displaying center good view ( center point) 5 

4. Composition And size element system location 4 

5. Color title 5 

6. Use type letter 4 

7. 

Design fill book 

pictorial 

Placement layout elements consistent based on pattern 4 

8. Giving table in material fill 4 

9. Separation between paragraphs is clear 4 

10. Subtitle placement  and number page 5 

11. Quality picture 5 

12. Placement picture 4 

13. Use variation letter (bold, italic, underline, small, etc. ) 4 

14. Wide arrangement text 4 

15. Space between line 4 

16. Use composition color on material fill 5 

17. Overall media display 4 

18. Page book 4 

 

 

Points  

Amount  

5 x 5 25 

5 x 13 52 

 77 

Percentage  85.5% 

 

Based on table 3 regarding the level of achievement of media displays, the percentage was 85.5% which 

was in the very decent (very good) category, then revisions were made according to suggestions and input from 

media experts. Revision 1 suggested by media experts is a breakdown of the indicators and goals to be achieved 

in the media. The results of the revision can be seen in Figure 5 below. 
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Figure 5. Part 1 revised by media experts 

 

Revision 2 suggested by media experts is the addition of evaluation questions that include all indicators at the 

end of the media. The results of the revision can be seen in Figure 6 below 

 
 

Figure 6. Part 2 revised by media experts 

Validation has been carried out with material experts and media experts with the revision stage continuing, then 

the next stage is to carry out validation with the teacher. The results of teacher validation can be seen in table 4 

below. 

Table 4. Teacher validation test results 

No. Assessment aspect Assessment indicators Score 

validation 

1. 

Relevance of the 

material 

Clarity topic 5 

2. Material fill 5 

3. Depth material 5 

4. Completeness material 5 

5. Material in accordance with draft applicable biology 5 

6. Picture on the media 5 

7. 

Media concepts 

Media setup 4 

8. The media has display ( colors , images , etc text ) which is 

interesting 

5 

9. Media capable add understanding student 5 

10. The media doesn't boring 5 

11. Appropriate media with stages think student 5 

12. 

Presentations 

Display media 

Presentation of material on media 

Ease of use 

5 

13. 5 

14. 5 

 

 

points 

amount 

5 x 13 65 

4 x 1 4 

 69 

Percentage  98.46% 

 

Based on table 4, the results of the validation test by media teachers obtained a percentage of 98.46% 

which was included in the very appropriate (very good) category. The results of validation by teachers show that 
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there are still deficiencies in the media but they can be tolerated without revision. Aims and objectives that are 

not stated in the media can be expressed when the teacher teaches directly in class so they do not need to be 

stated in the media. The assessment test for students uses a student assessment rubik to determine the suitability 

of the revised media before it is used in the next test. The results of the student assessment test can be seen in 

table 5 below. 

Table 5. Student assessment results 

No. Aspect evaluation Indicator evaluation Score percentage 

1. Media display Interesting media For studied 84 93.3% 

2. 

Media 

presentation 

Picture texture in interesting media 79 87.7% 

3. Use A little reading No make fed up 80 88.8% 

4. Material presented  use simple language and no 

confusing 

79 87.7% 

5. Material in accordance with draft applicable 

biology 

71 78.8% 

6. Picture on the media 80 88.8% 

Amount  473 87.59% 

 

The results of the student assessment test showed that the media received a presentation of 87.59% in 

the very appropriate or very good category. The results of this test show that the media is very suitable for use in 

classroom learning. Embossed images and lots of pictures make students interested in studying the material 

using media. Meanwhile, the input obtained from the student feasibility test was the use of cover colors that were 

not bright enough, the images were slightly broken, and the image captions were a little less clear. The 

effectiveness test of media use aims to determine the effectiveness of media when used in classroom learning. In 

this test the researchers used 18 test students and 16 students as control students. The effectiveness of media use 

is seen from the average score between control students and test students. The results of the average scores of 

control students and trial students can be seen in table 6 below. 

 

Table 6. Results evaluation student 

Average value 

student control 

Average value 

student test try 

5.70 6.77 

 

The results of the average student scores show the difference between students who use media products 

and only use material summaries. Students who use media are proven to have higher average grades than 

students who do not use it. Looking at the average student results, it can be said that the media is quite effective 

in increasing student grades. Previous research conducted by [47], found that guided inquiry-based practice 

assisted by crossword puzzles for biology subjects on vertebrate material as guidebooks were very helpful as 

new teaching material innovations. This is in line and updated with research currently being carried out. 

Because, research into the development of this teaching material has found that textbooks equipped with 

crossword puzzles are in the very good category and are suitable for use in studying the biology of epithelial 

tissue sub-materials. 

The implication of this research is that it can become a basis for further development in interactive 

learning. Further testing, further content development, and adaptation for a variety of other biological topics or 

materials could be explored. Not only that, picture books can help enrich students' learning experiences by 

combining the use of visuals, text, and active interaction through crossword puzzles. This can help students with 

different learning styles to be more engaged in understanding the material. The thing that limits this research is 

that it only focuses on the feasibility of developing a textbook equipped with crossword puzzles on the sub-

material of epithelial tissue for class XI at SMAN 7 Semarang. 

 

4. CONCLUSION 

Based on the research results on the development of textured picture book media equipped with 

crossword puzzles sub-material on epithelial tissue, it can be concluded that textured picture books equipped 

with crosswords as a learning medium for Biology sub-material on epithelial tissue for class XI semester 1 are 

suitable for use in learning. Feasibility was obtained from material expert validation test results of 90.9% in the 

very good category, media expert validation test results of 85.5% in the very good category, teacher test results 

of 98.48% in the very good category, small class trial results regarding assessment feasibility by students is 

87.59% with a very good category, the results of large class trials regarding the effectiveness of media use with 

the average results of trial students 6.77 and control students 5.70 so it can be said to be quite effective in 

increasing student grades and Readability tests media during use was 86.1% in the very good category. 
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