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Abstract

The limitation of learning resources that contains character values ​​is one of the obstacles encountered in the implementation of character education based on Kurikulum 2013 in SMAN 7 Bombana. Therefore, the aim of this study is to develop chemistry module that contains character education for the 2nd grade students of senior high school. This study used research and development methods that adapt the steps of modified Borg & Gall development model, such as requirement analysis, planning, module development, expert validation, small group testing, revisions, and final products. After the final product is declared feasible to use, the effectiveness of the module in improving student achievement will be measured using the N-gain test. The results showed that (1) the average value of product media validation is 95.71% (very feasible category) and product material validation is 75.82% (feasible category), (2) average value of small group testing results is 90.40% (very attractive category), and (3) the effectiveness of the product is measured using the N-gain test of 0.69 (medium category). Based on these results, it can be concluded that the developed chemistry module based on character education for senior high school is feasible, attractive, and effective to use.
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PENGEMBANGAN MODUL KIMIA SMA BERMUATAN NILAI KARAKTER
Abstrak
Keterbatasan sumber belajar bermuatan nilai karakter adalah salah satu kendala yang dijumpai di SMAN 7 Bombana dalam pelaksanaan pendidikan karakter sesuai kurikulum 2013. Karena itu, tujuan penelitian ini yaitu untuk mengembangkan produk berupa modul kimia yang bermuatan pendidikan karakter untuk siswa kelas XI SMA. Penelitian ini menggunakan metode penelitian dan pengembangan yang mengadaptasi langkah-langkah pengembangan model Borg & Gall yang telah dimodifikasi, yaitu analisis kebutuhan, perencanaan, pengembangan modul, validasi ahli, uji coba kelompok kecil, revisi, dan produk akhir. Setelah produk akhir telah dinyatakan layak untuk digunakan, maka modul akan diukur efektifitasnya dalam meningkatkan prestasi belajar siswa menggunakan uji N-gain. Hasil penelitian menunjukkan bahwa (1) nilai rata-rata validasi media produk sebesar 95,71% (kategori sangat layak) dan validasi materi produk sebesar 75,82% (kategori layak), (2) nilai rata-rata hasil uji coba kelompok kecil yaitu 90,40% (kategori sangat menarik), dan (3) keefektifan produk dinilai dari uji N-gain sebesar 0,69 (kategori sedang). Berdasarkan data tersebut dapat disimpulkan bahwa modul kimia SMA bermuatan nilai karakter yang dikembangkan layak, sangat menarik dan efektif untuk digunakan.

Kata Kunci: modul kimia, pendidikan karakter, penelitian pengembangan 
INTRODUCTION
Character education is not a new thing in the world of education, but in recent years it has become more attention as the growth and advancement of science and technology are increasingly rapid. The cultivation of character values in the current generation is considered to be able to overcome the many problems and irregularities concerning moral, ethical, cultural and religious values ​​(Afandi, 2011:86). Important character values ​​are realized in education because it will be the output of all the implementation of learning and school culture. Amrullah et al (2017:1873) stated that character education has a very important role in achieving academic achievement and social life of students, so it is important to carry out character education in academic activities in schools.

Schools in this case play an important role because they have long been regarded as the most strategic formal education institutions and conducive to learning activities by the Indonesian people. The Ministry of Education as the party responsible for issuing policies in the world of education in Indonesia also began to consider the need for the implementation of character education in schools. This is realized by designing the Kurikulum 2013 which can accommodate the implementation of character education in schools. In contrast to curricula before further highlight the cognitive aspects in the teaching process, s asar early learning in the Kurikulum 2013 in accordance Permendikbud No. 54 of 2013 which is shortly to cover the development of the realm of spiritual attitudes and social, knowledge, and skills that are optimized and elaborated for each unit education (Permendikbud, 2013).

Barus (2015: 223) revealed that, character education has always been associated with citizenship, religion and character in the form of learning programs in introducing cognitive character values ​​in these subjects. However, in accordance with the Kurikulum 2013 learning objectives above, character education should be able to introduce character values ​​cognitively, affective comprehension and finally to real experiences through learning activities in all subjects.

The Kurikulum 2013 for schools in Indonesia has been implemented in stages since mid-2013 and simultaneously in 2018. However, studies and evaluations relating to the implementation of the Kurikulum 2013 are still ongoing today. This is inseparable from the many obstacles and problems found in the implementation of the Kurikulum 2013 in schools.

SMAN 7 Bombana is one of the schools in Southeast Sulawesi Province which in 2018 began to implement the Kurikulum 2013 for all grade levels. Based on interviews, teachers at SMAN 7 Bombana stated that the lack of learning resources was the main obstacle for teachers in implementing character education according to the Kurikulum 2013. Facilities and infrastructure that were not sufficient to be able to access information more widely resulted in teachers and textbooks being the main learning resources for students SMAN 7 Bombana. Government-sourced textbooks are very limited in number, so they can only be lent to students during school hours. Even for chemistry book for 2nd and 3rd grade, the books available are BSE (Electronic School Books) that still use KTSP (Kurikulum Tingkat Satuan Pendidikan). The same thing was expressed by Krissandi & Rusmawan (2015:460-461), that the biggest obstacle in the implementation of the Kurikulum 2013 came from the government in terms of the distribution of books and from the teacher's side in making learning media. The teacher also admitted that he had difficulty making teaching materials or learning media on his own because of limited time, facilities and infrastructure. Thus, teachers continue to use the BSE even though they have implemented the Kurikulum 2013.

Based on the explanation above, author conduct research module development of chemical laden character values for high school students. This is in line with one of the objects of educational technology studies that is to facilitate learning in this research in the form of developing learning resources using appropriate technology. As explained in the 2008 definition by AECT (Januszewski and Molenda, 2008: 280), educational technology is the study and ethical practice to facilitate learning and improve performance by creating, using, and managing appropriate technological processes and resources. With this development research, it is expected to produce a product in the form of a chemical module as an alternative source of learning for students, so that character education in chemistry learning at SMAN 7 BOMBANA can run well.
METHOD

This study uses a research and development method that adapts the steps to develop the modified Borg & Gall model (Sukmadinata, 2013:169-170) , with the aim of producing a product in the form of a chemical module containing character values ​​in buffer solution material for class XI students. This research was conducted at SMAN 7 Bombana, Kabupaten Bombana, Southeast Sulawesi in January to April 2019. The subject of this study was a product in the form of a high school chemistry module with character values, as respondents and the test subjects were students of class XI MIA 1, XI MIA 2 and XI MIA 3 at SMAN 7 Bombana. Data collection techniques in this study is the observation method using instruments in the form of questionnaires and tests using the pretest and posttest questions.

Broadly speaking, this research is divided into 3 stages. The first stage is pre-research which aims to reveal the initial conditions and needs analysis at SMAN 7 Bombana. Based on the results of the analysis of the needs, researchers formulated learning objectives and designed the initial product in the form of modules. The second early stage is the stage of product development is based on a previous draft. Modules that have been developed will be tested for their feasibility by expert validation. Each 1 material expert validator and competent media expert will assess the feasibility of the module in the aspects of media and material on the feasibility questionnaire instrument. Validator will also provide comments and suggestions on matters to be considered for refurbishment prod uk. The results of the assessment from the expert validator will determine whether the product is feasible to use. After that, a small group trial will be conducted on 2 chemistry teachers and 9 students from XI MIA 3 class which selected based on the results of the previous test, where 3 students were taken from the student group with low, medium learning outcomes. and high. Teachers and students who are test subjects are asked to fill out an assessment questionnaire after using the module. All questionnaires in this study used a Likert scale. The results of this trial will show whether the module is interesting to use or not. After the product is considered feasible and attractive to use based on the results of validation and trial, the product will be revised based on the inputs received from the validator, teacher and students to produce the final product module. The last step is to test the effectiveness of the module with the N-gain test based on the results of the student's pretest and posttest after using the module.
RESULTS AND DISCUSSION

Results

The following is the result of research on the development of high school chemistry modules based on character education. 

 

Chemical Module Development 

The module in the form of B5 (ISO) color print teaching with competency and module learning objectives is the development of core competencies and basic competencies of buffer solution material in 2nd grade on second Semester according to the Kurikulum 2013 that contains character values. Module is compiled following the indicators of presentation of teaching materials by BSNP (in Muslich, 2010) and based on the Textbook Writing Technique by (Daryanto, 2013:9-11). 

 
Validation Product Eligibility 

              Product validation validation is done through 2 parts, namely validation by media experts and material experts. Media expert namely Mr. Dr. Ali Muhtadi, M.Pd., TP UNY lecturer who has an educational background and experience in the field of learning media. While the material experts, namely Dr. Eli Rohaeti, M.Sc., Pend lecturer. UNY Chemistry has an educational background and experience in the field of chemical education. The results of the module feasibility assessment can be seen in Table 1.

Table 1 Results of Assessment Feasibility of Modules by Media and Materials Experts
	Aspect
	Score Average
	Percentage (%)
	Criteria

	Feasibility of Integrity
	4,79
	95,88
	Very decent

	Feasibility of Language
	4,78
	95,55
	Very decent

	Content Feasibility
	3,70
	74,17
	Worthy 

	Feasibility of Presentation
	3,95
	79,13
	Worthy

	Character Education
	3,70
	74,00
	Worthy 


The results of media validation show that the average value for aspects of graphics and language is 95.71% with a very decent category. Whereas the results of material validation show that the average value for the aspect of content eligibility, character presentation and education is 75.82% with a feasible category. 
Small Group Trial

              Modules that have been said to be feasible by expert validators were then tested on 2 high school chemistry teachers and 9 students of XI MIA 3 class at SMAN 7 Bombana. In this trial, teachers and students were asked to fill out a product attractiveness questionnaire and provide feedback and suggestions for improvement after using the chemical module. The teacher and students assess the attractiveness of the module based on aspects of the display, presentation of material and usefulness of the module. The results of the module assessment in a small group trial are presented in Table 2.

Table 2 Rating result for module attraction by Teachers and Students

	Aspek
	Rata-rata Skor
	Persentase (%)
	Kriteria

	Tampilan 
	4,83
	96,60
	Sangat menarik

	Penyajian Materi
	4,25
	84,90
	Sangat menarik

	Kebermanfaatan 
	4,48
	89,60
	Sangat menarik

	Rata-rata Skor Total
	4,52
	90,40
	Sangat menarik


The results of the appraisal of the attractiveness of the high school chemistry module charged with character values obtained a score of 4.52 or 90.40% with very interesting criteria.

Product Revision

              Suggestions and critics provided by media experts, material experts, as well as teachers and students as input for product revisions so that module quality can be better presented in Table 3.

Table 3 Recommendations for Module Revision
	Aspect
	Recommendation
	Improvememt 

	Media
	More reproduced images/illustrations so users don't get bored reading the module
	Interesting images and illustrations of more material added

	
	Add "highlight" as a sign for messages that are considered important in the material description
	Important terms and parts of the material that need to be considered are given different colors with other material descriptions. Important things like definitions and mathematical equations are written in the box

	
	The language used is not too formal
	Submission of material is made more communicative

	Material
	There needs to be a sign on each character value contained in the learning activities
	Learning activities that contain certain character values ​​are given special marks

	
	Evaluation on modules is not only for cognitive aspects, but also other aspects so that students can measure learning outcomes in all aspects
	Evaluation of affective and psychomotor aspects was added along with indicators of achievement


Module Effectiveness Test

              The effectiveness of the module in improving student learning achievement in affective, cognitive, and psychomotor aspects was tested using N-gain analysis on the value of the pretest and posttest students. In Table 4, the following N-gain values will be presented for each aspect of the assessment.

Table 4 N-gain values for affective, cognitive and psychomotor aspects
	Aspect
	N-gain value
	Criteria

	Affective
	0,64
	Medium

	Cognitive 
	0,72
	High 

	Psychomotor 
	0,51
	Medium 

	Average 
	0,62
	Medium 



The results of the analysis above indicated that the average of N-gain value is 0.62 which is included in the medium category.

Discussion

The product developed is in the form of a chemical module in the buffer solution material intended for high school students of class XI. Modules as alternative teaching materials have many advantages including easy to obtain, easy to use by students independently, and can provide learning experiences through illustrations and learning activities (Amrullah et al, 2017: 1873). Modules are in the form of color print and B5 (ISO) teaching materials so students are not easily saturated and can be used anytime and anywhere without the need for other media. The learning objectives in the module are developed according to the curriculum that is nationally applicable even though it still adapts to the conditions and conditions of the school environment.
This module is developed by considering aspects of character education that are in accordance with the conditions of the school environment in the presentation of buffer solution material. This is based on the results of the initial needs analysis that the textbooks that have been used are still more emphasis on mastery of cognitive and not yet charged character values ​​desired by the Kurikulum 2013. Based on the results of observations and interviews with teachers and students at SMAN 7 Bombana, characters like values divinity, independence, cooperation, and love of the environment, its application in the daily lives of students is still very low. Therefore, as an effort to realize character education into learning, the chemistry module developed contains the above character values ​​in the presentation of material and learning activities.

Module validation by media experts was carried out by evaluating the feasibility aspects of graphics and language adapted from BSNP (Fitri et al., 2013:21 ). The aspects of graphic feasibility are said to be very feasible by obtaining a value of 95.88%, which means that the typography of the module is appropriate and the parts in the module are well organized. Whereas the language feasibility aspect is said to be very feasible by obtaining a value of 95.55% which means that the language used in the module is in accordance with EBI, student characteristics and communicative. The results of media validation show that the average value for aspects of graphics and language is 95.71% with a very decent category.

Whereas module validation by material experts was carried out by assessing aspects of content feasibility, feasibility of presentation and aspects of character education adapted from BSNP (Hasanah & Lazulva, 2017:143). The aspect of content eligibility is said to be feasible by obtaining a value of 74.17%, which means that the scope of the material, the accuracy of the material and the supporting material in the module have been considered appropriate and in accordance with the Kurikulum 2013 and character education. Whereas for the feasibility aspect of presentation, the score is 79.13%, which means that the presentation of the material parts in the module has been arranged in a coherent and systematic manner. As for the aspect of character education, the score is 74%, which means that the module has integrated character education in the presentation of material and learning activities. Result of material validation shows that the average value for the feasibility aspect of the content, presentation and character education is equal to 75.82% with a decent category. Based on the results of the media and material validation, it can be concluded that the module is feasible to be used by students.

Small group trials are conducted on teachers and students to get responses regarding the attractiveness of the module to use. Aspects that get the highest value are in the module display. The very attractive display of modules makes students more motivated to learn to use the module. Students are also very interested in working on worksheets because there are activities that involve knowledge and group collaboration. In addition, there are presentation activities of their work so that they can get feedback on the work of students, so students can find out how far they have mastered the material. These learning activities are a form of character education contained in the module. Students indirectly practice character values ​​when they use the module (Rahayu, 2016:229). The results of the module attractiveness assessment are based on aspects of the display, presentation of material and usefulness of the module obtain an average score of 4.52 or 90.40% with very interesting criteria. These results indicate that, teachers and students are very interested in using high school chemistry modules with these character values.

Some recommendations are given by material experts, media experts and students and teachers as material for module revision so that the quality can be improved, among others, so that the material presentation in the module is more communicative. Because the nature of the module can be used independently without the need for the presence of the teacher as an intermediary for delivering the contents of the material, therefore the delivery of material in the module must be directly understood by students who use it. So that communicative sentences can help students to better understand the material in the module (Rahayu, 2016:226). Other recommendations are, the content of character values ​​to be more emphasized. This is realized by learning activities in modules based on desired character values ​​(Amrullah et al., 2017: 1875). So that students in conducting learning activities by themselves will also learn about the values ​​of these characters.

The effectiveness of the module is measured using a written test and the results of direct observation. The results of the tests and observations were analyzed using N-gain to see how the effect of using the module on improving student learning outcomes. Student learning outcomes on cognitive aspects obtain the highest N-gain value. Student learning outcomes on the affective aspects obtain N-gain of 0.64 in the moderate category, which means that effective modules can improve students' understanding of character values. The results of the analysis above indicated that the average of N-gain value is 0.62 which is included in the medium category. So that it can be said that the module is effective in improving student learning outcomes.          

CONCLUSION
Based on the results of the development of high school based character education chemistry modules, it can be concluded that, (1) the products produced are character education based chemical print modules that contain buffer solution material and are intended for high school students of class XI, (2) developed modules are suitable for use in the learning process, (3) the module is considered attractive for use by teachers and students, and (3) the module is effective in improving student learning achievement in affective, cognitive and psychomotor aspects.
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