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	This research aims to create teaching materials for plant tissue structure materials in the form of printed scientific modules for use in class VIII crossword-based technology. The research model used is the ADDIE research and development model. During the trial, data were collected using a questionnaire (Likert Scale). This study's population was the eighth-grade students, which comprised six classes at SMP Negeri 35 Pekanbaru in semester one of the 2022/2023 school year. In this investigation, one class of 30 samples was used to determine the sample. The findings of the superficial module expert's assessment of the feasibility of printed modules based on crosswords attained a percentage score of 96.875% with a very valid category. The results of the educator's reaction to the print module achieved a percentage score of 93.75% with a fascinating category, and the results of the student response achieved a percentage score of 87.75% with a very interesting category, implying that product development was practicable to use.
Pengembangan Modul Cetak Bahan Struktur Tanaman dan Pemanfaatannya Dalam Teknologi Berbasis Cross Puzzle Kelas VIII di SMP Negeri 35 Pekanbaru
ABSTRAK:    Penelitian ini bertujuan untuk mengembangkan bahan ajar berupa modul cetak IPA untuk bahan struktur jaringan tanaman dan penggunaannya dalam teknologi berbasis teka-teki silang kelas VIII. Jenis penelitian yang dilakukan adalah penelitian dan pengembangan model ADDIE. Data dikumpulkan melalui kuesioner (Skala Likert) pada saat persidangan. Populasi dalam penelitian ini adalah VIII yang terdiri dari 6 kelas di SMP Negeri 35 Pekanbaru pada semester 1 tahun ajaran 2022/2023. Untuk menentukan sampel dalam penelitian ini berjumlah 1 kelas yang terdiri dari 30 sampel. Hasil penilaian ahli modul superfisial terhadap kelayakan bahan ajar berupa modul cetak berdasarkan teka-teki silang mencapai skor persentase 96,875 % dengan kategori sangat valid. Hasil respon pendidik terhadap modul cetak mencapai skor  persentase 93,75 % dengan kategori sangat menarik dan hasil respon siswa mencapai skor persentase 87,75% dengan kategori sangat berminat, sehingga disimpulkan produk pengembangan layak digunakan. 


INTRODUCTION
Education is an effort to foster and develop a personality. Experts believe education is a process to change attitudes and behavior through teaching and training. We can be more mature because education provides a beneficial influence (Hariyanto, 2012). As stated in Law Number 20,       In 2003, education is a planned effort where participant develops their potential to have spiritual strength, self-control, personality, intelligence, morals, and skills.

Learning is a positive interaction with the environment that results in many changes in knowledge, skills, persistent values, and attitudes. Isjoni (2009) stated in the book “Cooperative Learning Increase Intelligence Communication between Students" that students carry out learning, and students are the main participants in the learning process in the classroom. Therefore, the learning process must be prioritized so that students' cognitive, emotional, and psychomotor abilities can develop.

Learning media need an intermediary. According to Wise et al., (2007), media conveys information from sender to receiver; thus, it can stimulate students' thoughts, emotions, interests, and attention. Learning information could be integrated with learning media. One of the learning media that can be developed and utilized by teachers is printed media in the form of written teaching materials that can lead to learning three to four times faster than oral learning. Teaching materials include books, modules, handouts, student worksheets, and diagrams.

A module is media that can be used anytime and anywhere without special tools. It conveys learning information that describes words, pictures, and numbers. Also, it increases student motivation (Setyandaru et al., 2017). There are two types of modules: electronic and printed. Each of these types of modules has advantages and disadvantages. The advantages of the module are that it can be used as an independent medium and play a role in increasing self-study ability (Fatimah et al., 2013).

The module is a book arranged in detail so educators can easily understand it. Therefore, the student could understand it independently (self-study) (Prastowo, 2012). Based on a study by Septyenthi et al. (2014), the natural science module is appropriate and feasible for the learning process. Furthermore, a study by Orkha et al., (2013) reveals that module provides convenience in learning because the material is complete according to the existing competence standard and basic competence. The drawback of this module is that it requires higher perseverance from the teacher to continuously monitor the student learning process and determine high learning discipline that students generally may rarely own. During the learning process, it is necessary to hold several pre-test or post-tests that must be assessed.

From the results of the researcher's interview with one of the students of SMP Negeri 35 Pekanbaru, science learning in class used printed books and student worksheets. The teachers used the lecturing method and took notes in the learning process. The media used by the teacher was simple, which was posters.

Based on the results of pre-research observations at SMP Negeri 35 Pekanbaru, the learning carried out in science learning only uses lecturing and discussion methods, assisted by simple practice since the laboratory was under construction. Learning resources used was printed book and student worksheet. The media used was a poster.

One of the factors that students encounter in learning science is understanding the material. Students must rely on more than teachers' explanations. However, study materials that students can use independently at home were yet to be available. Most students study at home only using textbooks and worksheets. The teacher has developed the material, but has yet to be varied. Therefore, developing self-study materials in printed modules based on crossword puzzles is possible.
Crosswords is a word puzzle game that arranges words into white and black squares or rectangles. The game creates a lively, enjoyable learning atmosphere (Nukhbatul et al., 2 021 ). The game's object is to fill in the white squares and letters, forming words by solving clues that lead to answers. The words are written from left to right and from top to bottom. Shaded boxes separate words or phrases (Azhar, 2013). 
By using crossword puzzles on tissue structure material in plants and their use in technology, students could be more challenged in working on questions given by the teacher. Besides, students will understand more about these questions because they use many scientific or Latin terms about the material given. This aspect can overcome the boredom of students answering multiple-choice questions. The advantage of this crossword puzzle is that it conceptualizes a module with more interesting images.
Based on the problem, the researchers developed teaching media as a printed module with a crossword puzzle. One form of teaching material that can be used as an independent learning resource is a printed module. From the background of the problem, the researchers were interested in developing a module learning media.
METHOD 
 The type of research conducted was research and development. According to (Sugiyono, 2017), research and development methods are used to produce certain products and test their effectiveness. The research and development design used was the ADDIE model (Analyze, Design, Develop, Implement, and Evaluate).
 The researchers chose the ADDIE model for the following reasons: 1) the ADDIE model is a procedural model that describes the importance of the steps to produce a product; 2) the ADDIE model is a simple model that displays the stages of the components developed in detail so that it can help initial abilities in carrying out research and can also be used to develop a learning module; 3) the ADDIE model provides an opportunity to evaluate and revise continuously in every phase it goes through so that the resulting product becomes a valid product.
This research was conducted in August 2022 at SMP Negeri 35 Pekanbaru for eighth-grade students in the 2022/2023 academic year. The population was the whole eighth-grade student, which consists of 6 classes. The sampling technique in this study was purposive sampling. The sample was taken based on several considerations, namely adjusting the school learning hours schedule with a letter from the city education office.
The natural science printed module's validity was checked using a validation sheet to obtain the feasibility data regarding content, language, presentation, and graphics. The validity instrument was filled out by 1 lecturer validator and 2 educator validators. The printed module is declared feasible if it least meets the valid criteria. The response questionnaire for the development of the printed module was reviewed from the response questionnaire sheet. Educators and students fill out this response instrument.
RESULTS AND DISCUSSION
To find out the validity of the printed module, a validity test was carried out by experts before being tested. The validity value from validator 1 was 94.24%, validator 2 was 97.12%, and validator 3 was 97.15%, all in the very valid category.
Table 1. Expert Validation Data
	No.
	Name
	Validity Value

	1
	Validator 1
	94.24

	2
	Validator 2
	97.12

	3
	Validator 3
	97.15


The Details of the assessment by experts on each aspect can be seen in Table 2.
Table 2. Expert Validation Data of Each Aspect
	No.
	Aspect
	Validity Value

	1
	Presentation
	96.1

	2
	Content 
	93.3

	3
	Validity
	100

	4
	Graphic
	98.3


Table 2 shows that the average expert assessment in each aspect was in the very valid category. The module presentation aspect obtained a validity value of 96.1% with a very valid category. The feasibility aspect of the presentation obtained a validity value of 93.33% with a very valid category. Feasibility of presentation includes coherence and consistency of module presentation that can create attractiveness, help students learn independently, and support presentations. 

Sudjana and Ahmad (2013) stated that the images displayed must describe the concept or message to facilitate the achievement of learning objectives. Pictures can also attract attention, clarify the presentation of ideas, and illustrate or decorate facts that might be quickly forgotten or ignored (Sadiman et al,. 2011). Thus, pictures motivate students to learn and remember the subject matter.

The feasibility of the content was seen from the suitability of the material, indicators, and learning objectives with core competencies and basic competencies for plant tissue structure materials. Rahayu & Sukardi (2021) stated that the structure of the module as a teaching material should be followed by the curriculum's demands and students' needs. The usefulness of the material should be related to knowledge.

The next aspect is the linguistic aspect, which also obtained a valid category with a validity value of 100%. The aspects covered the clarity of language use and the suitability of sentence structure with linguistic rules. As revealed by Daryanto (2013), the grammar must be simple and not use scientific sentences. The arrangement of sentences in the module has also followed Indonesian Spelling Standard, which covers capital letters, punctuation marks, and using italics to indicate foreign or scientific words.


The next aspect was the aspect of feasibility of graphics which obtained a validity value of 98.3 % with a very valid category. The graphic feasibility includes the attractive appearance of the module, starting from the cover design. Some illustrations describe the contents of the printed module, a consistent and proportional layout, and easy-to-read fonts. 

From the results of the assessment and improvements that have been made based on the advice of expert validators, the crossword-based science printed module developed can be declared valid for testing. This result is in line with the results of Srirahayu's research (2019) that the crossword-based printed module is valid in terms of the feasibility of content, presentation, language, and graphics with very valid categories.

This research is a research development to produce a certain product. Gay, Mills, and  Airasian states that the main purpose of research and development in education is not to formulate or test theories but to develop effective products. The results of the average percentage of validators on crossword puzzle learning media on plant tissue structure materials were obtained at 96.875% with a very valid category. The crossword puzzle learning media can help science teachers in the learning and teaching process. Students also need it to overcome boredom. Therefore, the product can be considered valid at SMP Negeri 35 Pekanbaru. It makes the students of SMP Negeri 35 Pekanbaru more active and motivated in learning. 
Researchers tried out the product to respondents, in this case, science educators and students of class VIII-6, to find their responses. The product was distributed to two science educators and 30 students at SMP Negeri 35 Pekanbaru. Educators and students assessed the printed module. Based on the assessment, it was known that the responses of educators and students to the science printed module based on crossword puzzles were 93.75 % and 87.75 %, both in the very interesting category. Students revealed that the display of the science printed module based on crossword puzzles was very interesting, especially when there were illustrations and crossword puzzles. According to Alias and Siraj (2012), a module is one of the teaching materials suitable for visual learning. Therefore, the module must be designed as attractive as possible to motivate students to read and understand the module.
CONCLUSIONS AND SUGGESTIONS
The science printed module for the plant tissue structure material with crossword-based technology obtained a percentage of 96.875% with a very valid category. The response of educators was 93.75% in the very interesting category, and the percentage of students' responses was 87.75% in the very interesting category. The suggestions that researchers can convey regarding the science-printed module for plant tissue structure materials and their use in crossword-based technology are as follows:  1) For educators, it is expected that the science-printed module for plant tissue structure material and its use in crossword-based technology can be used as teaching materials to create a conducive and interesting learning atmosphere for students and make it easier for educators to convey plant tissue structures; 2) For students, it is expected that the printed science module on plant tissue structure and its use in crossword-based technology can be put to good use as a learning tool other than textbooks that are often used in the classroom learning process; 3) Researchers are expected to encourage for other researchers to conduct development research, especially in developing learning tools to make it easier for students to understand the material presented.
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