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ABSTRACT
This study aims to determine the effect of mini-research learning on the communication skills and problem solving abilities of high school students on the concept of ecosystems. The method used in this research is a quasi-experimental method. The population of the study was 10th grade students high school of Pandeglang, Banten. Cluster random sampling was used in this research to fulfil each single treatment and control group. The instruments used in this research were report assessment sheets, test descriptions, and observation sheets. T-test was used to determine mean difference between the control group and the treatment group with α = 0.05. Based on the research results for communication skills, the control group got an average of 50.45 and treatment group got an average of 69.05 with a t-test significance level of 0.00 < 0.05 (α = 0.05), which means that there is an effect of mini-research learning on students' communication skills. Whereas for the aspect of students 'problem-solving abilities in the control group, it was obtained an average of 43.95 and treatment group was 63.97 with a t-test significance level of 0.00 < 0.05 (α = 0.05) which means that there is also an effect of mini-research learning on aspects of students' ability to solve problem. Thus it can be concluded that mini-research learning has an influence on students 'communication skills and students' problem-solving abilities.	Comment by Windows User: Cluster random sampling disarankan, karena memang tidak ametode class random sampling
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ABSTRAK
Penelitian ini bertujuan untuk mengetahui pengaruh pembelajaran mini riset terhadap kemampuan komunikasi dan kemampuan pemecahan masalah siswa sekolah menengah atas pada konsep ekosistem. Metode yang digunakan dalam penelitian ini adalah metode kuasi eksperimen. Populasi penelitian adalah siswa sekolah mengenah atas kelas X dengan sampel yang digunakan sebanyak dua kelas yaitu kelas X MIPA 1 sebagai kelas eksperimen dan kelas X MIPA 2 sebagai kelas kontrol. Instrumen yang digunakan adalah lembar penilaian laporan, tes uraian, dan lembar observasi. Teknik analisis data menggunakan uji-t untuk mengetahui perbedaan rata-rata kelas kontrol dengan kelas eksperimen dengan α=0.05. Berdasarkan hasil penelitian untuk keterampilan komunikasi, kelas kontrol mendapatkan rata-rata 50.45 dan kelas eksperimen mendapatkan rata-rata 69.05 dengan taraf signifikansi uji-t sebesar 0.00 < 0.05 (α=0.05) yang artinya bahwa terdapat pengaruh pembelajaran mini-riset terhadap kemampuan komunikasi siswa. Sedangkan untuk aspek kemampuan pemecahan masalah siswa pada kelas kontrol didapatkan rata-rata 43.95 dan kelas eksperimen sebesar 63.97 dengan taraf signifikansi uji-t sebesar 0.00 < 0.05 (α=0.05) yang artinya terdapat juga pengaruh pembelajaran mini-riset terhadap aspek kemampuan siswa dalam memecahkan masalah. Dengan demikian dapat disimpulkan bahwa pembelajarn mini-riset memberikan pengaruh terhadap keterampilan komunikasi siswa dan kemampuan siswa dalam memecahkan masalah.
Kata Kunci: pembelajaran mini-riset, kemampua komunikasi, kemampuan pemecahan masalah, ekosistem, 
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INTRODUCTION
Teaching and learning activities are one of the educational programs at schools. In these activities there must be active interaction between teachers and students so that the learning objectives can be achieved optimally. According to (Hamiyah dan Jauhar, 2014) there is an urgent problem faced in educational process. The weakness of the learning process in the classroom which is only directed at the student's ability to memorize information, without being required to master the concept of learning and understand information to relate it to everyday life is the biggest problem. The learning experiences obtained by students should introduce and practice basic abilities and skills that can be used and developed in everyday life. Several skills and abilities that must be a priority for the learning experience that students receive are communication skills, problem-solving skills, argumentation skills, critical and creative thinking skills which embody the demands of 21st century competencies (Ekanara & Isfiani, 2020; Kivunja, 2014; Leksono & Ekanara, 2019; Özreçberoğlu & Çağanağa, 2018; Sung, 2017; Williamson, 2011). These problems should be a challenge for teachers to be able preparing teaching-learning process in classroom sharply and wisely so that students are able to develop competencies through their learning experiences. The learning process should be taken in student-centred form, students must take an active part in learning process. According to (Rustaman et al., 2005) knowledge in the learning process cannot be transferred completely from teacher to the students, but it is actively built by the students themselves through real experiences. This problem is also experienced by one of the schools located in Pandeglang, Banten specifically in biology learning.
To overcome these problems, one of the efforts that can be made is using learning models that can optimally facilitate students in obtaining the best learning experience. Hands-on learning experiences are the best choice to be an alternative solution to overcoming these problems. One of the learning models that can be offered to achieve these goals is project-based learning through mini-research learning. This learning focuses on the core principles and concepts of a scientific discipline, engages students in problem solving and other task activities, gives students opportunities to work autonomously in constructing their own knowledge and reaching its peak to produce tangible products. Mini-research learning is suitable for use in conceptual contexts that require students to develop group interactions and concept construction (Leksono & Ekanara, 2019; Permari, 2016). One concept that should be tried using mini-research learning with the aim of providing learning experiences for students to develop communication skills and problem-solving abilities is the concept of ecosystems. According to (Leksono et al., 2020) the mini-research learning has advantages including making students more active and successful in solving complex problems.
State high school of 4 Pandeglang, which is located in Pandeglang Regency, Banten Province is a school that has several ecosystems surrounding that representative used as learning for students to held mini-research learning. The concept of ecosystem is one of the concepts that are deemed suitable for learning through mini-research learning to facilitate students to develop communication skills and problem-solving abilities. Through mini-research learning on ecosystem concepts carried out in a representative environment it is hoped that it can develop communication skills and problem-solving abilities optimally through the learning experience. Writing scientific reports is one way to develop students' communication skills through writing (Sari et al., 2020). It is one of the learning experiences offered through mini-research learning.
This background encourages research on the effect of mini-research learning on communication skills and problem-solving abilities of high school students on the concept of ecosystems in Pandeglang, Banten.

METHODS
The method used in this study was a quasi-experimental research design with The Matching-Only Posttest-Only Control Group Design (Fraenkel et al., 2012). The research sample was taken by class random sampling technique with 24 Students of 10th MIPA 1 class as the treatment group and 29 Students of 10th MIPA 6 as the control group. The research was conducted at State high school of 4 Pandeglang, Banten in April-May 2018. Communication skills are developed into several specific indicators that are divided into compiling and delivering reports to systematically provide or describe empirical data from experimental results with graphs or tables or diagrams, and explain the experimental results. Meanwhile, problem-solving ability indicators are developed to formulate problems, collect various information, compile problem-solving plans, determine problem-solving alternatives, and check the feasibility of solutions made. T-test used to analyse the research data by previously checking for normality and homogeneity.	Comment by Windows User: rujukan sebaiknya up to date tidak menggunakan sumber lama, karena banyak sekali publikasi baru yang menjelaskan tentang hal tersebut.	Comment by Windows User: Yang penting penjelasan tentang indikator dari kedua variabel tersebut sebagai gambaran kisi kisi instrumen yang digunakan seperti problem solving itu indikatornya sudah ada dan sebaiknya dilengkapi dengan rujukan instrumen yang digunakan.

RESULTS AND DISCUSSION
This research was conducted to determine the effect of mini-research learning on high school student’ communication skills and problem solving abilities on the concept of ecosystem. Students’ communication skills were measured using an observation report assessment sheet of the surrounding environment around the school. The average value measured can be seen clearly in Figure 1.
Figure 1. shows students’ communication skills average score of treatment group is 69.05 while the control group gets a value of 50.45. This shows the difference between the treatment group and the control group, where the treatment group shows better results than the control group. the score obtained by the treatment group is categorized as a high criterion in terms of learning achievement, while the control group only achieves the medium criteria. Hypothesis testing carried out by t-test shows a significant value of 0,00 was obtained. Obtaining a significance value <0.05 (α=5%) then Ho is rejected, which means that mini-research learning affects the communication skills of class 10th high school students of Pandeglang on ecosystem concept.
This finding is identical with (Yoo & Park, 2015) work which finds that students who are taught through case-based learning get better results in terms of communication skills, as well as research conducted by (Deep et al., 2019) which shows that students develop their communication skills through problem-based learning. Cased-based and problem-based learning have similar characteristics to mini-research learning in terms of the availability of cases (problems) faced by students to be communicated in constructing common solution. Explaining that the treatment group showed better communication skills. Furthermore, mini-research learning provides space for students to have in-depth discussions about the problems they find by themselves, it has made a positive contribution to communication skills in line with research conducted by (Martin & Campbell, 1999; Baghcheghi, 2010; Dallimore, 2008; Sugito, 2017) who stated that students who actively participate in group discussions show better development in communication skills.	Comment by Windows User: rujukan tahun lama
Furthermore, achievement of students’ communication skills for each indicator in the treatment group and control group can be seen clearly in Figure 2. Overall, the score of students’ communication skills in the treatment group was better than the control group. The most obvious difference is seen in indicator 1, students in the treatment group are better able to compile and submit reports systematically compared to the control group. This is possible because students are accustomed to doing this in learning through mini-research. Mini-research learning requires students to get used to recording the results of observations made so that students are able to compile reports systematically based on the learning experiences they have passed.


[bookmark: _Hlk67903981]Figure 1.   Students’ Communication Skills Average.


Figure 2.   Overview of Students’ Communication Skills for Each Indicator.

The communication process helps students to build understanding, this is facilitated in mini-research learning, especially at stages of determining basic questions, preparing project plans and compiling schedules. This stage is the initial stage that equips students with knowledge about ecosystem problems in the environment around the school and prepares a plan for project activities to be carried out. At this stage, students' communication skills are trained in compiling and submitting reports of observations systematically. In this mini-research learning, the problem that was used as an observation project was directly sought by students, who then felt that the project really belonged to them and the students felt responsible for carrying out the project. Therefore, in writing observation reports, students are able to write systematically starting from the introduction to the conclusion. The mini-research learning stage provides an opportunity for students to be able to find and collect information effectively and efficiently (Gani et al., 2004) and to work consistently and systematically (Koballa, 1986; Leksono et al., 2020). (Kamarudin et al., 2012) added that at the small group discussion which also occurred in the mini-research learning stage, students managed to gain new knowledge and were satisfied when presenting it.
Students’ problem-solving ability was measured using five questions tests covering the concept of the ecosystem, which was carried out after learning (Posttest) for both groups. The average value measured can be seen clearly in Figure 3.


Figure 3.   Students’ Problem-Solving Abilities Average.

Figure 3. shows students’ problem-solving abilities average score of treatment group was 63.97 while the control group gets a value of 43.95. This shows the difference between the treatment group and the control group, where the treatment group shows better results than the control group. the score obtained by the treatment group is categorized as a high criterion in terms of learning achievement, while the control group only achieves the medium criteria. Hypothesis testing carried out by t-test shows a significant value of 0,00 was obtained. Obtaining a significance value <0.05 (α=5%) then Ho is rejected, which means that mini-research learning affects the problem-solving abilities of class 10th high school students of Pandeglang on ecosystem concept.
Research on problem-solving abilities was popular theme in education, (Winarti et al., 2019) relates it to collaborative strategies, (Sung, 2017) make it interesting with visualization tendency, (Williamson, 2011) compares the problem-solving abilities of science students with arts students, (Nookhong & Wannapiroon, 2015) and (Sitti et al., 2013) involve ICT in developing students' problem-solving abilities. There is something interesting about all the research that has been done, that all agree that problem solving ability is important to be a learning experience that must be provided, then that the unique characteristics of learning are carried out such as collaboration and discussion, internalization and visualization, to the knowledge construction that is carried out by students is a unique characteristic of learning which is strongly related to be a trigger for the development of problem-solving abilities. 
The learning characteristics for these are found both implied and express in mini-research learning, this is what can then explain the treatment group in this study shows better problem solving ability. Mini-research learning that has characteristics The unique things that have been previously mentioned can be confirmed from several studies that have been done previously which emphasizes that through mini-research learning, better results are obtained in students’ analysing skills (Leksono et al., 2020) and integrated science process skills (Permari, 2016).
Furthermore, achievement of students’ problem-solving ability for each indicator in the treatment group and control group can be seen clearly in Figure 4.

Figure 4.   Overview of Students' Problem-Solving Abilities for Each Indicator.

The treatment group showed better performance for all problem-solving ability indicators. However, performance of some indicators is not very visible, it can be explained that control group that uses discovery learning has the power in this regard. some characteristic similarities between the two models make it clearer to explain. Figure 4. shows the average value of each indicator of the student's problem-solving ability. The graph clearly shows that on the indicator "determining alternative solutions to the problem", both the treatment and control group showed good performance. Likewise, the lowest score in the treatment and control group lies in the indicator "developing a problem-solving plan". At first glance, it looks odd and contradictory, but nevertheless it can be satisfactorily explained if we look at it from cognitive task aspect. The indicator "developing a problem-solving plan" belongs to the highest cognitive task based on Bloom's revised taxonomy (Anderson & Bloom, 2001).
Furthermore, previous studies related to the findings on each problem-solving ability indicator of this study as research conducted by (Winarti et al., 2019) and (Nookhong & Wannapiroon, 2015) which succeeded in improving students' problem-solving abilities through collaborative learning strategies. The stages carried out in mini-research learning provide opportunities for students to work cooperatively and collaboratively in several aspects of learning, including in formulating problems and formulating solutions. On the other perspective, mini-research learning has a positive impact on students' analytical abilities (Leksono et al., 2020) and science process skills (Permari, 2016). This is interesting because it is closely related to the findings of this study on each indicator of problem-solving ability, that the mini-research stage with all its characteristics and uniqueness has a positive impact on the development of problem-solving abilities.
Mini-research learning stage is able to improve students' students’ communication skills and problem solving abilities, because it makes students more active in expressing their opinions. Students are challenged to find their own problems then design and carry out their own mini-research to solve it.

CONCLUSION
Based on the data obtained, it can be concluded that the implementation of the mini-research learning model has a significant effect on the students' communication skills and problem solving abilities on ecosystem  concept.
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