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Abstrak

Biologi sebagai salah satu bidang IPA menyediakan berbagai pengalaman belajar yang menuntut siswa menjadi pebelajar mandiri (self-regulated learner). Aspek penting yang sering dilupakan adalah keterampilan metakognisi. Keterampilan metakognisi dapat membantu siswa menjadi pebelajar mandiri. Pebelajar mandiri bertanggung jawab terhadap kemajuan belajarnya. Salah satu strategi pembelajaran yang berpotensi dapat meningkatkan keterampilan metakognisi dan hasil belajar adalah strategi Jigsaw dan strategi Reciprocal Teaching (RT). 

Tujuan penelitian ini: 1) mengetahui pengaruh strategi pembelajaran terhadap keterampilan metakognisi dan hasil belajar kognitif, 2) mengetahui pengaruh kemampuan akademik terhadap keterampilan metakognisi dan hasil belajar kognitif, dan 3) mengetahui pengaruh interaksi strategi pembelajaran dan kemampuan akademik terhadap keterampilan metakognisi dan hasil belajar kognitif.

Rancangan penelitian adalah kuasi eksperimen desain faktorial 4 x 2. Prosedur eksperimen Pretest-Postest Nonequivalent Control Group Design. Variabel bebas adalah strategi pembelajaran dan kemampuan akademik. Variabel terikat adalah keterampilan metakognisi dan hasil belajar. Populasi penelitian semua siswa kelas X SMA Negeri dan Swasta di Jember tahun pelajaran 2008/2009. Penarikan sampel dengan teknik cluster random sampling untuk menentukan delapan sekolah tempat penelitian. Setiap sekolah diambil satu kelas secara acak, sehingga didapatkan delapan kelas. Sampel penelitian 33,3% siswa berkemampuan akademik atas (AA) dan 33,3% siswa berkemampuan akademik bawah (AB). Sampel berkemampuan AA 110 siswa dan berkemampuan AB 110 siswa sehingga total sampel 220 siswa. Keterampilan metakognisi diukur dengan inventori dan rubrik. Hasil belajar kognitif diukur dengan tes bentuk soal tes esay. Sebelum instrumen digunakan terlebih dahulu dilakukan uji coba untuk mengetahui validitas, reliabilitas, tingkat kesukaran, dan daya beda. Data keterampilan metakognisi dan hasil belajar diambil saat pretes dan postes. Analisis data berupa analisis deskriptif dan uji hipotesis dengan analisis kovarian (anakova) dilanjutkan dengan Least Significance Difference (LSD). Sebelum uji anakova dilakukan terlebih dahulu dilakukan uji asumsi yang meliputi uji normalitas data dan uji homogenitas varian. Uji normalitas menggunakan uji One-Sample Kolmogorov-Smirnov. Uji homogenitas menggunakan Levene’s Test of Equality of Error Variances. Uji hipotesis dengan taraf signifikansi 0,05 (P < 0,05). Untuk membantu penghitungan analisis digunakan paket analisis komputer program SPSS for Window versi 16.0

Hasil penelitian menunjukkan: 1) Strategi pembelajaran berpengaruh terhadap keterampilan metakognisi siswa. 2) Tidak ada perbedaan keterampilan metakognisi siswa yang diukur dengan inventori pada kemampuan AA dan kemampuan AB. 3) Terdapat perbedaan keterampilan metakognisi siswa yang diukur dengan rubrik pada kemampuan AA dan kemampuan AB. 4) Tidak ada perbedaan hasil belajar kognitif kemampuan AA dan kemampuan AB. 5) Tidak ada pengaruh interaksi strategi pembelajaran dengan kemampuan akademik terhadap keterampilan metakognisi. 6) Tidak ada pengaruh interaksi strategi pembelajaran dengan kemampuan akademik terhadap hasil belajar kognitif.
Strategi Jigsaw, strategi RT, dan strategi Gabungan (Jigsaw-RT) dapat meningkatkan keterampilan metakognisi dan hasil belajar kognitif siswa. Strategi Gabungan (Jigsaw-RT) terbukti handal meningkatkan keterampilan metakognisi dan hasil belajar kignitif siswa setara dengan strategi Jigsaw dan strategi RT. Interaksi Strategi Jigsaw, strategi RT, dan strategi gabungan (Jigsaw-RT) dengan kemampuan akademik dapat mengurangi jarak kesenjangan keterampilan metakognisi dan hasil belajar kognitif kemampuan AA dan kemampuan AB. 

Sebaiknya guru mencoba mengimplementasikan strategi Gabungan (Jigsaw-RT) dalam pembelajaran biologi dan guru hendaknya memanfaatkan kemampuan akademik siswa dalam menyusun kelompok diskusi agar pembelajaran berlangsung efektif dan efisien. Pengukuran keterampilan metakognisi dengan rubrik merupakan alternatif terbaik. Perlu dipertimbangkan kebijakan remedial teaching yang dalam pelaksanaanya sering dilakukan melalui remedial test, diganti optimalisasi pembelajaran yang telah terbukti meningkatkan hasil belajar siswa. Penerimaan siswa baru perlu mempertimbangkan aspek heterogenitas kemampuan akademik siswa. 
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Abstract
Biology as one of the natural science fields provides the students the learning experience that requires them to be independent learners. The important aspect that the teachers neglected was the metacognition skill of the students. The metacognition skill guides the students to be self-regulated learner. Self-regulated learner is responsible to enhance the progress of learning. One of the learning strategies that can potentially overcome increasing the metacognition skill and learning achievement are Jigsaw and Reciprocal Teaching (RT) strategy. 

This study aims at finding out: 1) the effect of the learning strategy toward the metacognition skill and the cognitive learning achievement, 2) the effect of the academic ability toward the metacognition skill and the cognitive learning achievement, 3) the interaction of the learning strategy and the academic ability toward the metacognition skill and the cognitive learning achievement.

This study was quasi experimental design with factorial 4 x 2. The procedure of the experimental study was pretest-posttest nonequivalent control group design. This study included independent and dependent variables. Independent variables were the learning strategy and the academic ability. Dependent variables were the metacognition skill and the cognitive learning achievement. The population of this study was the 10th grade students of 2008/2009 academic year of the public and private senior high schools in Jember. The sample technique was cluster random sampling to decide 8 out of the schools as the place of this study. Each school was put randomly to get 8 classes of the schools. The samples were 33.3% students with upper academic ability and 33.3% students with lower academic ability. The samples involved 110 students with upper academic ability and 110 students with lower academic ability. Therefore, the total samples were 220 students. The metacognition skill was measured through inventory and rubric. The cognitive learning achievement was measured by adopting a test of essay. Before using the instruments, they were tried out to get validity, reliability, level of difficulty, and the different weight. The data of the metacognition skill and the cognitive learning achievement were gathered through pretest and posttest. The data analysis was descriptive and testing hypothesis with the analysis of covariance (anacova) that were taken place at least significance difference (LSD). Before doing anacova testing, it was firstly done testing assumption covering the testing of normality data and variant homogeneity. The normality testing was carried out by using One-Sample Kolmogorov-Smirnov. The homogeneity testing was done by applying the Levene’s Test of Equality of Error Variances. The hypothesis testing was done with the difference of degree of freedom 0.05 (P < 0.05). In guiding the calculation, the data were analyzed by using the computer program of SPSS for Window 16.0 version.

Findings showed that: 1) the learning strategy affected toward the metacognition skill measured through inventory and rubric; 2) there was no difference between the students with upper academic ability and the students with lower academic ability measured through inventory; 3) there was difference between the students with upper academic ability and the students with lower academic ability measured through rubric; 4) there was no difference between the cognitive learning achievement of the students with upper academic ability and the students with lower academic ability; 5) there was no effect between the learning strategy and the academic ability toward the metacognition skill of the students measured through inventory and rubric; and 6) there was no effect between the interaction of the learning strategy and the academic ability toward the cognitive learning achievement of the students.

Jigsaw, RT, and the combination of Jigsaw-RT strategies could increase the metacognition skill and the cognitive learning achievement of the students. The combination of Jigsaw-RT strategies was significantly approved in increasing the metacognition skill and the cognitive learning achievement of the students that were similar to Jigsaw and RT strategies. The interactions of the strategies of Jigsaw, RT, and the combination of Jigsaw-RT with the academic ability could minimize the gap of the metacognition skill and the cognitive learning achievement of the students with upper academic ability and the students with lower academic ability.

Be better that the teacher tries implementation the combination of Jigsaw-RT strategies on biology learning and using the academic ability on group discussion to be efficient and effective learning. The measurement of metacognition skill by using rubric is the best chooise. The implementation remedial teaching by remedial test policy need to be re-evaluated be replace by using learning optimalisation that was significantly approved in increasing the cognitive learning achievement the students with lower academic ability. Policy of new student recruitment to be considered heterogenous aspect of academic ability.
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Abstrak

Kemajuan teknologi dan pertumbuhan penduduk menyebabkan kualitas sungai cenderung terus-menerus turun. Idealnya penanggulangan menurunnya kualitas sungai dilakukan melalui teknologi, regulasi, dan pendidikan secara simultan. Penanggulangan melalui bidang pendidikan perlu dilakukan dengan strategi yang dapat meningkatkan sikap siswa terhadap lingkungan hidup, penguasaan konsep, dan kemampuan berpikir kritis seperti pembelajaran berbasis proyek. Penelitian ini menerapkan perangkat pembelajaran deteksi kualitas sungai dengan indikator biologi berbasis proyek untuk melihat pengaruhnya terhadap hasil belajar siswa yang berkemampuan akademik tinggi dan rendah. 

Penelitian ini dilakukan dalam dua tahap, yaitu penelitian pengembangan perangkat pembelajaran deteksi kualitas sungai dengan indikator biologi dan penelitian eksperimen. Pengembangan perangkat pembelajaran mengacu pada model pengembangan 4-D (define, design, develop, disseminate) dari Thiagarajan (1974). Perangkat pembelajaran yang telah dikembangkan diimplementasikan melalui penelitian eksperimen dengan rancangan penelitian eksperimen semu (quasi) Non-equivalent Control Group Design versi factorial 2x2. Populasi penelitian adalah semua siswa kelas X SMA Kota Malang yang tergabung dalam jarring-jaring komunikasi pemantau kualitas air (JPKA) sebanyak 14 SMA baik negeri maupun swasta. Sampel penelitian ditetapkan dengan teknik purposive sample, sebanyak 267 siswa (8 kelas) yaitu siswa SMAN 2, SMAN 9, SMA Shalahuddin, dan SMA Laboratorium Universitas Negeri Malang. 
Hasil penelitian menunjukkan hal-hal berikut. 1) Penerapan pembelajaran deteksi kualitas sungai dengan indikator biologi berbasis proyek berpengaruh terhadap kemampuan berpikir kritis siswa SMA di Kota Malang. 2) Penerapan pembelajaran deteksi kualitas sungai dengan indikator biologi berbasis proyek berpengaruh terhadap penguasaan konsep siswa SMA di Kota Malang. 3) Penerapan pembelajaran deteksi kualitas sungai dengan indikator biologi berbasis proyek berpengaruh terhadap sikap pada ekosistem sungai siswa SMA di Kota Malang. 4) Tingkat kemampuan akademik berpengaruh terhadap kemampuan berpikir kritis siswa SMA di Kota Malang. 5) Tingkat kemampuan akademik berpengaruh terhadap penguasaan konsep siswa SMA di Kota Malang. 6) Tingkat kemampuan akademik tidak berpengaruh terhadap sikap pada ekosistem sungai siswa SMA di Kota Malang. 7) Interaksi antara penerapan pembelajaran deteksi kualitas sungai dengan indikator biologi berbasis proyek dengan kemampuan akademik tidak berpengaruh terhadap kemampuan berpikir kritis siswa SMA di Kota Malang. 8) Interaksi antara penerapan pembelajaran deteksi kualitas sungai dengan indikator biologi berbasis proyek dengan kemampuan akademik tidak berpengaruh terhadap penguasaan konsep siswa SMA di Kota Malang. 9) Interaksi antara penerapan pembelajaran deteksi kualitas sungai dengan indikator biologi berbasis proyek dengan kemampuan akademik tidak berpengaruh terhadap sikap pada ekosistem sungai siswa SMA di Kota Malang.
Hasil penelitian mengindikasikan bahwa pembelajaran berbasis proyek merupakan strategi yang efektif untuk memberdayakan hasil belajar siswa (penguasaan konsep, kemampuan berpikir kritis, dan sikap siswa terhadap ekosistem sungai) sehingga mempersempit kesenjangan hasil belajar pada kelompok siswa dengan kemampuan akademik yang berbeda. Sesuai hasil penelitian, pembelajaran berbasis proyek direkomendasikan untuk diterapkan oleh guru biologi.
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Abstract

The development of technology and human population growth caused the river quality tend to decrease. Ideally, the decrease control of river quality is done simultaneously by technology, regulation, and education. The decrease control river quality through the educational can be done by strategy which can improve student’s attitude to river ecosystem, concept gaining of biology, and critical thinking such as project base learning. This study was done to apply the instruction sets of the river quality detection with biological indicator to know the effect on student’s learning outcome of who have high academic capability and low academic capability.

This study was conducted in two steps. The first step, the developmental research according to 4-D by Thiagarajan (1974) to construct the instruction sets through define, design, develop, disseminate steps. The second step, the experimental research to apply the instruction sets by appearance experiment (quasi) Non-equivalent Control Group Design with the factorial version 2x2. The population of this research was all of students in Class X from 14 SMA in Malang City which is associated in jaring komunikasi pemantau kualitas air (JPKA).The samples of this research was the amount of 267 students from eight classes of SMAN 2, SMAN 9, SMA Shalahuddin, and SMA Laboratorium Universitas Negeri Malang, which was taken by purposive techniques.

The research showed as follows. 1) The applying of instruction sets of the river quality detection with biological indicator by project base learning effected to the critical thinking capability of the SMA students in Malang City. 2) The applying of instruction sets of the river quality detection with biological indicator by project base learning effected to the gaining concept of the SMA in Malang City. 3) The applying of instruction sets of the river quality detection with biological indicator by project base learning effected to the attitude of the river ecosystem of the SMA students in Malang City. 4) The academic capability level effected to the critical thinking capability of the SMA students in Malang city. 5) The academic capability level effected to gaining concept of the SMA students in Malang City. 6) The academic capability level don’t effect to the attitude of SMA students in Malang city to the river ecosystem. 7) The interaction of applying instruction sets of river quality detection with biological indicator by project base learning with the academic capability level don’t effect to the critical thinking capability of the SMA students in Malang City. 8) The interaction of applying instruction sets detection of the river quality with biological indicator by project base learning with the academic capability level don’t effect to the concept gaining of the SMA students in Malang City. 9) The interaction applying the instruction sets of the river quality detection with biological indicator by project base learning with the academic capability level don’t effect to the attitude of the SMA students in Malang to the river ecosystem.

The results of this research showed that project base learning was an effective strategy to empower the concept gaining, the critical thinking capability, and the student's attitude to the river ecosystem, so that to make tight gap learning outcome from student with difference of the academic capability level. According to the result of this research, project base learning was recommended to be applied by the biology teachers. 

Key words: detection of the river quality, biological indicator, project base learning, learning outcome
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Abstrak

Peningkatan kualitas pembelajaran terus digalakkan melalui upaya pembelajaran yang inovatif. Implementasi pembelajaran inovatif dapat dilakukan dengan berbagai cara, diantaranya adalah penggunaan strategi pembelajaran untuk mendorong siswa menjadi pusat belajar dan self-regulated learning. Penelitian ini mengimplementasikan pembelajaran kooperatif Student Team Achievement Division (STAD) dan Cooperative Integrated Reading and Composition (CIRC) termodifikasi pada setting pembelajaran kelas dengan melibatkan siswa akademik tinggi dan rendah. Setting pembelajaran yang dimaksud bertujuan untuk: (1) mengetahui apakah ada perbedaan keterampilan metakognisi dan penguasaan konsep biologi siswa SMA negeri Kota Baubau yang menggunakan strategi pembelajaran kooperatif STAD, kooperatif CIRC, dan konvensional, (2) mengetahui apakah ada perbedaan keterampilan metakognisi dan penguasaan konsep biologi siswa SMA negeri Kota Baubau antara siswa akademik tinggi dan siswa akademik rendah, dan (3) mengetahui apakah ada pengaruh interaksi antara strategi pembelajaran dan kemampuan akademik terhadap keterampilan metakognisi dan penguasaan konsep biologi siswa SMA negeri Kota Baubau. 

Untuk mencapai tujuan tersebut, dalam penelitian ini digunakan rancangan penelitian quasi eksperimen pretest-posttest nonequivalent control group design dengan unit perlakuan 3x2 faktorial. Populasi penelitian adalah siswa SMA Negeri Kota Bau-bau dengan jumlah sampel penelitian 432 siswa dari 6 sekolah. Data penelitian dikumpulkan dengan teknik pretest–posttest menggunakan tes penguasaan konsep biologi (pilihan ganda dan esai, masing-masing koefisien reliabilitasnya adalah 0,90 dan 0,84) dan inventory keterampilan metakognisi (planning, monitoring, evaluation, dan revising yang diadaptasi dari MAI dan SEMLI-S. Teknik analisis data dilakukan dengan analisis deskriptif dan analisis statistik anacova menggunakan program SPSS 16.0 FW pada α 0,05. 
Hasil penelitian menunjukkan ada perbedaan penguasaan konsep biologi siswa pada ketiga strategi pembelajaran, akan tetapi tidak menunjukkan adanya perbedaan keterampilan metakognisi. Rata-rata skor penguasaan konsep biologi siswa pada strategi STAD lebih tinggi 2,49% dari strategi CIRC, strategi CIRC lebih tinggi 7,27% dari strategi konvensional, dan strategi konvensional lebih rendah 9,77% dari strategi STAD. Hasil analisis deskriptif diperoleh rata-rata skor keterampilan metakognisi siswa pada strategi STAD dan CIRC meningkat lebih tinggi dibandingkan strategi konvensional. Skor pretest-posttest keterampilan metakognisi berdasarkan strategi pembelajaran berkorelasi positif dan signifikan dengan kategori cukup pada srategi STAD dan konvensional sedangkan sedangkan strategi CIRC berkategori rendah. Strategi STAD dan CIRC menunjukkan persentase penurunan keterampilan metakognisi lebih rendah dibandingkan strategi konvensional. Strategi STAD berpotensi meningkatkan keterampilan metakognisi siswa dalam monitoring dan evaluating sedangkan CIRC meningkatkan keterampilan metakognisi siswa dalam planning dan revising. Skor pretest-posttest komponen keterampilan metakognisi berkorelasi positif dan signifikan. Tingkat hubungan korelasi skor pretest-posttest yang berkategori rendah adalah planning, monitoring,dan revising,sedangkan evaluation berkategori cukup. 

Terdapat perbedaan penguasaan konsep biologi berdasarkan tingkat kemampuan akademik siswa, akan tetapi tidak ada perbedaan keterampilan metakognisi antara siswa akademik tinggi dan akademik rendah. Rata-rata skor penguasaan konsep biologi siswa akademik tinggi lebih tinggi 5,51% dibandingkan siswa akademik rendah. Persentase penurunan keterampilan metakognisi akademik tinggi adalah 26,85% sedangkan akademik rendah adalah 28,24%. Peningkatan rata-rata skor keterampilan metakognisi siswa akademik tinggi adalah 4,91% sedangkan akademik rendah adalah 4,81%. Skor pretest-posttest keterampilan metakognisi adalah berkorelasi positif dan signifikan dengan kategori rendah pada siswa akademik tinggi sedangkan siswa akademik rendah berkategori cukup. Siswa akademik tinggi meningkat keterampilan metakognisinya pada evaluating dan revising, sedangkan siswa akademik rendah pada planning dan monitoring. Skor pretest-posttest komponen keterampilan metakognisi berkorelasi positif dan signifikan dengan kategori rendah. 
Tidak ada pengaruh interaksi antara strategi pembelajaran dengan kemampuan akademik terhadap penguasaan konsep biologi maupun keterampilan metakognisi. Hasil analisis LSD menunjukkan ada kecenderungan perbedaan rata-rata skor penguasaan konsep biologi antar kelompok kombinasi, yaitu rata-rata skor pada STAD-AT lebih tinggi 2,72% dari CIRC-AT, CIRC-AT lebih tinggi 3,62% dari STAD-AR, STAD-AR lebih tinggi 2,26% dari CIRC-AR, CIRC-AR lebih tinggi 2,18% dari konvensional-AT, konvensional-AT lebih tinggi 4,31% dari konvensional-AR, dan konvensional-AR lebih rendah 15,09% dari STAD-AT. Hasil analisis deskriptif menunjukkan rata-rata skor keterampilan metakognisi pada kelompok kombinasi STAD-AT, STAD-AR, CIRC-AT dan CIRC-AR meningkat lebih tinggi dibandingkan kelompok kombinasi konvensional-AT dan konvensional-AR. Skor pretest-posttest yang berkorelasi positif dan signifikan adalah kelompok kombinasi CIRC-AT, STAD-AT, STAD-AR, konvensonal-AR, sedangkan skor pretest-posttest CIRC-AR, dan konvensional-AT tidak berkorelasi signifikan. Persentase penurunan keterampilan metakognisi dari yang tertinggi adalah kelompok kombinasi konvensional-AT, = 37,50%, konvensional-AR = 34,72%, CIRC-AR = 27,78%, STAD-AT = 26,39%, STAD-AR dan CIRC-AT masing-masing sebesar 19,44%. Kelompok kombinasi STAD-AR menunjukkan peningkatan planning, monitoring, dan evaluation yang lebih tinggi dengan skor pretest-posttest berkorelai positif dan signifikan, sedangkan revising tertinggi adalah pada CIRC-AT dengan skor pretest-posttest tidak berkorelasi signifikan. Tingkat hubungan skor pretest-posttest pada komponen planning dan monitoring adalah berkategori rendah sedangkan evaluation berkategori cukup. 

Sesuai hasil penelitian, peneliti menyarankan pada guru untuk menggunakan strategi pembelajaran kooperatif STAD dan CIRC hasil modifikasi yang terbukti mampu meningkatkan penguasaan konsep biologi dan berpotensi meningkatkan keterampilan metakognisi siswa.dibandingkan dengan strategi konvensional. 

Kata kunci: 
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Abstract

Improvement of learning quality has being encouraged through innovative learning methods, such as utilization of learning strategy to encourage the students to become learning center and self-regulated learning. This research has implemented modified Student Team Achievement Division (STAD) as well as Cooperative Integrated Reading and Composition (CIRC) cooperative learning methods to classroom learning setting which involves students with high and low academic ability level. The objectives of the research are to determine: (i) the effects of STAD, CIRC, and conventional cooperative learning strategy to metacognition skill and concept of biology mastery on Baubau City’s state high school students, (ii) the effects of high and low academic ability level to metacognition skill and concept of biology mastery on Baubau City’s state high school students and (iii) the effects of learning strategies and academic ability level skills interaction to metacognition skill and concept of biology mastery of Baubau City’s state high school students. 

To obtain these objectives, quasi-experimental design pretest-post-test non-equivalent control group design with 3x2 factorial unit treatment was applied. Population of the research was Bau-bau City’s state high school students with number of samples were 432 students from 6 school. Research data were obtained by: (i) pretest-post-test technique using the concept of biology mastery tests, i.e. multiple choice and essay with coefficient of reliability 0,90 and 0,84 respectively, and (ii) metacognition skills inventory, i.e. planning, monitoring, evaluation, and revising, which adapted from MAI and SEMLI-S. Data analysis was conducted by descriptive analysis and ANACOVA analysis using SPSS FW 16.0 at α 0,05. 

The results showed that the applied learning strategies affects concept of biology mastery. However there was no effect to the metacognition skills. Student’s average score for the concept of biology mastery with STAD strategy was found 2,49% higher than CIRC strategy, while average score with CIRC strategy was 7,27% higher than conventional strategy. However, average score with conventional strategy was 9,77% lower than STAD strategy. Descriptive analysis showed that average score for the metacoginition skills of the students with STAD and CIRC strategies was increase higher than the conventional strategy. Metacognition skills pretest-posttest score has positive correlation and significant. The correlation level of STAD and conventional strategies pretest-posttest are in sufficient level, while CIRC strategy was low. The STAD and CIRC strategies show that the percentage of decreasing of the metacognition skills was lower compared to the conventional strategy. The STAD strategy is concluded potentially improve metacognition skills in monitoring, while the CIRC improve the metacognition skills in planning and revising. Pretest-posttest score of the metacognition skills components showed positive and significant correlation. The low correlation level of pretest-posttest score were planning, monitoring, and revising, whereas evaluation was sufficient.

The concept of biology mastery was found to be affected by academic ability level of the student, but there was no significant effect to the metacognition skills. Average score for the concept of biology mastery of the high academic ability level student was 5,51% higher than the low academic ability students. Metacognition skills decrement percentage for the high academic ability level was 26,85% and the low academic was 28,24%. Whereas, metacognition skills average increment for the high academic ability student was 4,91% and low academic ability was 4.81%. Pretest-posttest score of the metacognition skills has positive correlation and significant. The correlation level of the metacognition skills pretest-posttest score for high academic ability students was high and the low academic student was sufficient. Metacognition skills of the high academic students increases in evaluating and revising, meanwhile low academic students increases in planning and monitoring. The pretest-posttest score of the metacognition skills positively and significantly correlated. The pretest-posttest correlation level to the four respective components is low. 

The interaction between learning strategy and academic ability has no effect on both concept of biology mastery and metacognition skill. LSD analysis showed a tendency of concept of biology mastery average score to be different between combinations of groups. Average score for STAD-high academic was found 2,72% higher than CIRC-high academic. CIRC-high academic was 3,62% higher than STAD-low academic, STAD-low academic was 2,26% higher than CIRC-low academic. CIRC-low academic was 2,18% higher than conventional-high academic. Conventional-high academic was 4,31% higher than conventional-low academic, and conventional-low academic was 15,09% lower than STAD-high academic. Descriptive analysis showed that the average score of the metacognition skill was increase for the combination of STAD-high academic, STAD-low academic, CIRC-high academic and CIRC-low academic compared to combination of conventional-high academic and conventional-low academic. Positive and significantly correlated pretest-posttest score were found at CIRC-high academic, STAD-high academic, STAD-low academic, and conventional-low academic. No significant correlations were found for CIRC-low academic and conventional-high academic combinations. The decrement percentages of metacognition skills were as follows: conventional-high academic = 37,50 %, conventional-low academic = 34,72%, CIRC-low-academic = 27,78%, STAD-high academic =26,39%, STAD-low academic and CIRC-high academic = 19,44%. Combination of STAD-low academic showed improvement on planning, monitoring, and evaluation with pretest-posttest score positively and significantly correlated. The highest revising component was found at CIRC-high academic with pretest-posttest insignificantly correlated. The pretest-posttest score correlation level on planning and monitoring components was low, while the evaluation was sufficient.

Based on these results, teachers can apply the modified STAD and CIRC. These learning strategies were capable to improve the concept of biology mastery and the metacognition skills of the students. 

Key words: Learning strategies, academic ability, concept of biology mastery, metacognition skill.
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Abstrak

Dunia pendidikan yang semakin meningkat dewasa ini menunjukkan semakin tinggi tingkat kepedulian pemerhati maupun praktisi pendidikan untuk meningkatkan kualitas pendidikan. Keragaman etnis diakui ataupun tidak dapat menimbulkan berbagai persoalan yang dihadapi di masyarakat secara khusus keragaman etnis siswa di sekolah. Pendidikan multietnis menawarkan satu alternatif penanganan melalui penerapan strategi dan konsep pendidikan yang berbasis pemanfaatan keragaman yang ada di masyarakat, khususnya yang ada pada siswa seperti keragaman etnis, budaya, bahasa, agama, status sosial, gender, kemampuan, umur dan ras. Pendidikan berperan dalam pembentukan sikap sosial, karena sikap sosial terbentuk dari adanya interaksi sosial yang dialami individu. Samarinda merupakan salah satu daerah di Indonesia yang memiliki keragaman etnis. Sejumlah etnis hidup menetap di Samarinda, antara lain etnis Jawa, Banjar, Bugis, Kutai, Dayak, Batak, Ambon, Manado, Cina, Buton, dan etnis Madura. Perbedaan etnis tersebut ditengarai berpengaruh terhadap proses dan hasil pembelajaran. Survai menunjukkan bahwa hasil belajar siswa kelas VIII SMP di Samarinda masih rendah, yang terlihat dari sebagian besar siswa sering mengikuti remidial karena skor yang diperoleh belum memenuhi kriteria ketuntasan minimal yang ditetapkan di SMP Samarinda yaitu 75%. Pencapaian Kriteria Ketuntasan Minimal (KKM) untuk sains Biologi pada tahun 2008 hanya 47%, padahal guru secara maksimal telah mengembangkan KKM. Untuk menjawab permasalahan terkait dengan keberagaman etnis dan rendahnya hasil belajar siswa maka dibutuhkan strategi pembelajaran dengan pendekatan multietnis. 

Strategi pembelajaran yang dapat memfasilitasi proses pembelajaran siswa multietnis akan sangat membantu meningkatkan hasil belajar siswa. Strategi pembelajaran yang dapat diterapkan pada siswa multietnis adalah strategi pembelajaran kooperatif Snowballing dan NHT. Strategi pembelajaran kooperatif Snowballing adalah strategi yang sederhana tetapi memiliki keunggulan yakni dapat memberikan kesempatan kepada siswa untuk berpikir analisis bahkan sintesis. Keunggulan strategi pembelajaran kooperatif NHT yaitu setiap siswa menjadi siap, melakukan diskusi dengan sungguh-sungguh, serta siswa yang pandai dapat mengajari siswa yang kurang pandai, bahkan berpotensi memberdayakan kemampuan berpikir siswa. Kemampuan berpikir kritis merupakan proses kognitif dan aktivitas untuk memperoleh pengetahuan. Pembelajaran sains Biologi dengan metode yang tepat, diharapkan menjadi sarana pengembangan kemampuan berpikir siswa, sehingga meningkatkan hasil belajar. 

Penelitian ini bertujuan untuk mengetahui pengaruh strategi pembelajaran Snowballing dan NHT terhadap kemampuan berpikir kritis, hasil belajar kognitif dan berperan dalam pengembangan sikap sosial pada siswa multietnis SMP di Samarinda. Kegiatan penelitian terdiri dari 2 tahap, yakni tahap: 1) penelitian survai, tentang pembelajaran yang dilaksanakan di kelas, metode pembelajaran biologi yang dilakukan oleh guru, pemahaman guru tentang strategi pembelajaran Snowballing dan NHT serta keberadaan siswa multietnis di SMP Samarinda; 2) penelitian quasi eksperimen, untuk menguji pengaruh perangkat pembelajaran yaitu Silabus, RPP dan LKS, terhadap kemampuan berpikir kritis, hasil belajar kognitif sains biologi, dan sikap sosial siswa SMP pada kelas eksperimen (SMP 2, 5, 6, 7, 11, dan 21) . Hasil penelitian survai menunjukkan bahwa Guru sains biologi SMP Samarinda telah memiliki kualifikasi akademik tingkat pendidikan sarjana (90,54%), magister (5,40%), diploma II (1,35%). Kegiatan pelatihan/diklat yang telah diikuti guru: IPA KTS, RAPS, Sosialisasi KTSP, MGMP. Strategi pembelajaran kooperatif yang digunakan, Jigsaw, STAD, TPS, STAD-TPS. Keberagaman etnis dalam kelas yaitu: 3 etnis siswa (5,41%), 4 etnis siswa (28,38%), 5 etnis siswa (31,08%), 6 etnis siswa (31,08%), 7 etnis siswa (1,35%), 8 etnis siswa (2,70%). Bahasa pengantar yang dipakai dalam kelas VIII SMP: Bahasa Indonesia (86,49%), Bahasa Inggris (2,70%), Bahasa Jawa (2,70%), Bahasa Kutai (1,35%), Bahasa Banjar (6,76%). Penilaian hasil belajar yang digunakan guru di SMP Samarinda, penilaian dengan portofolio (58,11%), paper and pencil test (21,62%), dan tes performasi (13,51%). 

Hasil uji Anakova menunjukkan 1) terdapat pengaruh strategi pembelajaran Snowballing terhadap kemampuan berpikir kritis, hasil belajar kognitif dan sikap sosial siswa; 2) terdapat pengaruh strategi pembelajaran NHT terhadap kemampuan berpikir kritis, hasil belajar kognitif dan sikap sosial siswa; 3) terdapat pengaruh multietnis terhadap kemampuan berpikir kritis, hasil belajar kognitif dan sikap sosial siswa; 4) terdapat interaksi yang signifikan antara strategi pembelajaran dengan etnis terhadap kemampuan berpikir kritis, hasil belajar kognitif dan sikap sosial siswa; 5) Strategi pembelajaran Snowballing paling baik pengaruhnya terhadap kemampuan berpikir kritis, hasil belajar kognitif dan sikap sosial siswa; 6) siswa etnis Jawa memiliki kemampuan berpikir kritis dan hasil belajar kognitif yang paling tinggi dibanding dengan siswa etnis Banjar, etnis Bugis, etnis Kutai dan etnis Dayak; 7) siswa etnis Banjar memiliki sikap sosial yang lebih tinggi dibanding dengan sikap sosial etnis Jawa, etnis Kutai, etnis Bugis dan etnis Dayak; 8) interaksi strategi Snowballing pada siswa etnis Jawa lebih tinggi dibandingkan dengan strategi NHT dan Konvensional pada siswa etnis Banjar, etnis Bugis, etnis Kutai dan etnis Dayak. Siswa etnis Jawa, etnis Banjar, etnis Kutai dan etnis Dayak sangat cocok diterapkan strategi pembelajaran Snowballing sedangkan siswa etnis Bugis sangat cocok diterapkan strategi pembelajaran NHT.

 Atas dasar hasil penelitian, merekomendasi penggunaan strategi Snowballing dan NHT untuk memberdayakan kemampuan berpikir kritis, hasil belajar kognitif siswa, dan sikap sosial siswa pada sekolah multietnis. Khusus untuk guru sains biologi SMP Samarinda hendaknya mengimplementasikan strategi kooperatif Snowballing dan NHT pada pembelajaran, karena terbukti dapat meningkatkan kemampuan berpikir kritis, hasil belajar kognitif sains biologi, dan sikap sosial siswa. Disarankan perlu dilakukan penelitian lanjut dalam kaitan dengan pendidikan multietnis dari aspek sosial, ekonomi dan budaya.
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Abstract

The educational world has recently shown that there have been more and more educational observers and practisioners who care about education, particularly in trying to imporve the quality of education. The ethnical variety can inevitably trigger different problems confronted by the community, particularly the students’ ethincial background at schools. Multi-ethnical education offers an alternative solution through the application of strategy and educational concepts through the use of the existing ethnical variety found in the community, particularly that which is found in students sucah as the ethnical, cultural, language, religious variety, social, gender status, ability, age and races. Education plays role in forming social attitude, as it is formed through the social interaction experienced by individuals. Samarinda is among many other citis in Indonesia that has an ethnical variety. The number of ethnics found to have inhabited Samarinda are: Javanese, Banjarese, Buginese, Kutainese, Dayaks, Bataks, Ambonese, Manadonese, Chinese, Butonese, and Maduranese. Ethnical differences were assumed to have an influence upon the learning process and results. Survey showed that the VIII grade SMP students’ learning results in Samarinda was was still low, indicated by the frequent remedial instructions given to most of students due to the unfinished minimum scoring criteria they have achieved, which iis determined 75% for SMPs’ in Samarinda. The achievement of Minimum Comprehensive Criteria for Biology science in 2008 was only 47%, in fact, the teachers have already developed their minimum Comprehensive Criteria as maximum as possible. To answer the problem concerning the ethnical variety and the low learning results achieved by students, there must a learning strategy with a multi-ethnical approach. The learning strategy that can faciliate these multi-ethnical students will be very helpful in improving their learning results. The learning strategy that can be applied upon multi-ethnical students is the Snowballing cooperative learning strategy and NHT. The Snowballing cooperative strategy is a simple strategy, but has benefits that give students opportunities to think analytically and they can even synthesize. The NHT cooperative learning strategy, on the other hands has benefits where every student becomes prepared to conduct serious discussion, and they can help their weak partners by teaching them, and it can potentially help empower the students’ critical thinking. Critical thinking ability is a cognitive process and a medium to gain knowledge. Biology science learning is an appropriate method expected to be able to develop students thinking ability, affecting their learning results. This study aims to find out the influence of the Snowballing strategy and NHT upon critical thinking, cognitive learning results, and they both play role in developing social attitude of multi-ethnic SMP students in Samarinda. Activites in the study consist of 2 stages: 1) survey research on learning conducted in the classrooms, biology learning method conducted upon the teachers, their understanding of the Snowballing strategy and NHT conducted upon them, and the existance of multi-ethnic variety in SMPs; in Samarinda; 2) the experiment-quasy reserach, to test the influence of learning syllabus known as RPP and LKS, upon the ability in critical thinking, biology science cognitive learning results, and the SMP students’ social attitude taken from the experimented classrooms (SMP 2, 5, 6, 7, 11, and 21). Results of the reserach shows that the SMP biology science teachers in Samarinda have had academic qualifications: sarjana degree (90,54%), magister (5,40%), diploma II (1,35%). The training or courses that they have followed are as follows: IPA KTS, RAPS, Socialization KTSP, MGMP. The cooperative learning strategy used are Jigsaw, STAD, TPS, STAD-TPS. Ethnical variety in the classrooms are: 3 ethnic groups within a classroom (5,41%), 4 etnics within a classroom (28,38%), 5 ethinics within a classroom (31,08%), 6 ethnic group (31,08%), 7 ethnic group (1,35%), 8 ethnic group (2,70%). The media of instruction used in the VIII grade SMPs are Indonesian (86,49%), English (2,70%), Javanese(2,70%), Kutainese (1,35%), Banjarese (6,76%). The scoring results used by SMP teachers in Samarinda are portofolio (58,11%), paper and pencil test (21,62%), and performance test (13,51%). 

Results of the Anacove tests indicated that 1) there is a significant result of the Snowballing learning strategy upon the critical thinking, cognitive learning result and students’ social attitude; 2) there is a significan influence in using the NHT learning strategy upon critical thinking, cognitive learning results and the students’ social attitude; 3) there is a significan influence of multi-ethnic condition upon critical thinking, cognitive learning result and stuents’ social attitude; 4) there is a significan interaction between the ethnics and critical thinking ability, cognitive learning results and students social attitude; 5) Snowballing learning strategy has the most significant influence upon critical thinking ability, cognitive learning results and students’ social attitude; 6) Javanese-ethnic students have the highest critical thinking ability and cognitie learning results compared to the ther ethnic groups sucah as Banjarese, Buginese, Kutainese and Dayaks; 7) The Banjarese ethnic students have the highest social attitude compared with Javanese, Kutainese, Buginese, and Dayak ethnic groups. 8) The interaction of Snowballing stategy with Javanese ethnic was found to be the highest compared with the NHT strategy and the conventional treatement within Banjarese, Buginese, Kutainese and Dayaks Ethnic. Javanese students, Banjarese ethnic, Kutainese ethnic, and Dayaks ethnic are the most suitable to be applied with Snowballing strategy while the Buginese ethnic students are the most suitable to be applied with NHT learning strategy. Based on the study findings, the use of snowballing and NHT strategies are well-recommended to empower critical thinking ability and students cognitive learning results in schools with multi-ethnic groups. The SMP biology science teachers of samarinda are suggested that they implment both snowballing cooperative and NHT strategies, as they have been proved to have been able to improve students’ critical thinking ability, cognitive learning results and social attitude. It is suggested that further study be conducted concerning multi-ethnic groups viewed from other different aspects such as social, economical and cultural aspects. 
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Abstrak

Pemberdayaan kemampuan berpikir kritis, kemampuan dan keterampilan metakognitif dapat dilakukan dengan menggunakan strategi pembelajaran yang memiliki karakteristik student centered. Penelitian ini diawali dengan penelitian survei untuk mengetahui gambaran umum pembelajaran biologi pada SMP Negeri di Manado melalui penyebaran kuesioner kepada guru-guru biologi. Hasil survei dianalisis menggunakan statistik deskriptif berupa persentase, terungkap umumnya guru-guru telah memenuhi kualifikasi akademik S1 70,7%; S2 9.76%. Pelaksanaan pembelajaran terungkap, sebagian besar (70,31%) pembelajaran biologi masih berlangsung dengan paradigma teacher centered, belum mengenal pembelajaran kooperatif (63,41%), belum pernah melaksanakan pembelajaran kooperatif (78,04%), mengetahui langkah pembelajaran CS (4.87%), dan mengetahui langkah pembelajaran RT (0%), belum tahu arti kemampuan metakognitif (97,56%), bahkan 100% guru belum tahu pentingnya memberdayakan kemampuan metakognitif dalam pembelajaran. Solusi mengatasi masalah adalah mengembangkan strategi pembelajaran yang sesuai, yakni strategi metakognitif dan kooperatif yang diterapkan pada siswa berkemampuan akademik tinggi dan rendah. Penelitian survei merupakan pijakan melaksanakan penelitian eksperimen.

Penelitian eksperimen bertujuan mengungkap pengaruh strategi pembelajaran (CS+M, CS, Konvensional, RT+M, RT) terhadap kemampuan dan keterampilan metakognitif, kemampuan berpikir kritis, hasil belajar dan retensinya pada siswa SMPN di Kota Manado; pengaruh kemampuan akademik (akademik tinggi dan rendah) terhadap kemampuan dan keterampilan metakognitif, kemampuan berpikir kritis, hasil belajar dan retensinya; pengaruh interaksi strategi pembelajaran dan kemampuan akademik terhadap kemampuan dan keterampilan metakognitif, kemampuan berpikir kritis, hasil belajar dan retensinya. 

Penelitian dilakukan dengan metode quasi eksperimen melalui rancangan “Pretest-postest Non-equivalent Control Group Design” versi faktorial 5 X 2. Data dianalisis dengan ANACOVA pada taraf signifikansi = 0,05. Jika menunjukkan nilai Fhitung signifikan, maka perlu dilanjutkan dengan uji beda. Sebelum dilakukan uji kovarian, dilakukan uji normalitas, dan homogenitas data. Data hasil penelitian juga diuji dengan analisis regresi untuk mengetahui konsistensi penerapan setiap sintaks strategi pembelajaran selama satu semester. Populasi penelitian adalah semua siswa kelas VIII di SMP Negeri Manado. Sampel penelitian dengan teknik Cluster Random Sampling, didapat 10 kelas yaitu 5 kelas kemampuan akademik tinggi: kelas VIII 1 SMPN 4 (CS+M), kelas VIII D SMPN 1(CS), kelas VIII L SMPN 1 (RT+M), kelas VIII B SMPN 1 (RT), kelas VIII A SMPN 10 (Konvensional), dan 5 kelas kemampuan akademik rendah: kelas VIII 10 SMPN 7 (CS+M), kelas VIII D SMPN 3 (CS), kelas VIII 7 SMPN 8 (RT+M), kelas VIII 13 SMPN 8 (RT), dan kelas VIII 7 SMPN 7 (Konvensional); dengan jumlah 196 siswa sebagai subyek penelitian.

Hasil analisis menunjukkan bahwa terdapat pengaruh strategi pembelajaran RT+M, RT, CS+M, dan CS terhadap kemampuan metakognitif siswa berkemampuan akademik tinggi, sedangkan strategi RT+M dapat memberdayakan kemampuan metakognitif siswa berkemampuan akademik rendah. Hasil penelitian ini juga menunjukkan bahwa strategi RT+M, CS+M, dan CS memiliki pengaruh yang singnifikan untuk meningkatkan keterampilan metakognitif siswa berkemampuan akademik rendah, sedangkan strategi pembelajaran RT+M dan CS+M memberdayakan keterampilan metakognitif siswa berkemampuan akademik tinggi. Demikian pula dengan kemampuan berpikir kritis, strategi pembelajaran CS, CS+M, dan RT+M efektif meningkatkan kemampuan berpikir kritis siswa berkemampuan akademik rendah dan strategi RT+M dan CS+M meningkatkan kemampuan berpikir kritis siswa berkemampuan akademik tinggi. Demikian pula dengan hasil belajar, hasil penelitian ini menemukan bahwa strategi CS+M dan CS meningkatkan hasil belajar siswa berkemampuan akademik rendah, sedangkan strategi RT+M meningkatkan hasil belajar siswa berkemampuan akademik tinggi.

Pengaruh strategi pembelajaran CS, CS+M, RT, dan RT+M tidak hanya menentukan keberhasilan siswa selama pembelajaran tetapi juga memiliki pengaruh yang signifikan terhadap daya retensi siswa. Terungkap bahwa strategi RT+M dan CS+M meningkatkan daya retensi kemampuan metakognitif siswa akademik tinggi sedangkan strategi RT+M, CS, CS+M, dan RT meningkatkan daya retensi kemampuan metakongitif siswa akademik rendah. Terkait dengan daya retensi keterampilan metakognitif, strategi RT+M memiliki pengaruh yang lebih signifikan untuk meningkatkan keterampilan metakognitif siswa akademik tinggi sedangkan strategi CS+M dan RT efektif meningkatkan keterampilan metakognitif siswa akademik rendah pada retensi keterampilan metakognitif. Demikian pula dengan daya retensi kemampuan berpikir kritis, strategi RT+M dan CS+M memiliki pengaruh yang signifikan terhadap kemampuan berpikir kritis siswa akademik tinggi dan strategi RT, RT+M, dan CS+M memiliki pengaruh dan potensi yang sama untuk meningkatkan kemampuan berpikir kritis siswa akademik rendah. Selanjutnya, strategi RT+M juga berpengaruh signifikan terhadap daya retensi hasil belajar siswa berkemampuan akademik tinggi dan strategi RT, RT+M, dan CS+M juga memiliki potensi yang sama untuk meningkatkan hasil belajar siswa berkemampuan akademik rendah.

Berdasarkan temuan-temuan tersebut, maka secara umum dapat disimpulkan bahwa: 1) strategi RT+M, CS+M, RT, dan CS berpotensi meningkatkan kemampuan dan keterampilan metakognitif, kemampuan berpikir kritis, hasil belajar dan retensinya. 2) strategi pembelajaran RT+M, CS+M, RT dan CS dapat diterapkan dalam pembelajaran Sains Biologi pada SMPN di Kota Manado. Mengacu pada hasil-hasil penelitian ini, maka peneliti menyarankan agar: 1) dalam melaksanakan pembelajaran Sains Biologi, guru perlu menerapkan strategi CS+M, CS, RT, dan RT+M dalam pembelajaran, karena dapat memberdayakan kemampuan dan keterampilan metakognitif, kemampuan berpikir kritis, dan hasil belajar, serta daya retensi siswa. 2) bagi peneliti lain yang ingin melakukan kajian terhadap strategi-strategi pembelajaran yang telah dikembangkan, dapat melakukan kajian terkait dengan efektivitas strategi RT+M dan CS+M, dan dapat mengimplementasikan efektivitas kedua strategi tersebut. 

Kata kunci: 
metakognitif, cooperative script, reciprocal teaching, berpikir kritis, hasil belajar biologi, dan retensi

Influence of the Metacognitive Learning in Cooperative Script and Reciprocal Teaching Strategies on Different Academic Capabilities toward Metacognitive Skill and Capability, Critical Thinking, Result of the Biology Learning, as well as Their Retentions at the State Junior High Schools in Manad
Zusje W. M.Warouw
Warouw, Zusje W.M. 2009. Influence of the Metacognitive Learning in Cooperative Script and Reciprocal Teaching Strategies on Different Academic Capabilities toward Metacognitive Skill and Capability, Critical Thinking, Result of the Biology Learning, as well as Their Retentions at the State Junior High Schools in Manado. Dissertation. Study Program of Biology Education, Postgraduate Program of State University of Malang, Advisor: (I) Prof. Dr. Aloysius Duran Corebima, M.Pd, (II) Prof. Dr. Muslimin Ibrahim, M.Pd., (III) Dr. Hj. Siti Zubaidah, M.Pd. 

Abstract

Empowering critical thinking ability, metacognitive skills and ability can be carried out by applying student-centered learning strategy. This research was started by performing a research through survey in order to find out general description of biology learning at state junior high schools in Manado by delivering questionnaires to biology teachers. Results of the survey was analyzed using descriptive statistics in the form of percentage, which revealed that those teachers have met the academic qualification of 70.7% for bachelor’s degree; 9.76% for master’s degree. Implementation the of learning revealed that most of the biology learning (70.31%) has still applied teacher-centered paradigm, some has not known cooperative learning (63.41%), others has never carried out such cooperative learning (78.04%), recognized the steps in learning CS (4.87%), and recognized the steps in learning RT (0%), has not known the meaning of metacognitive capability (97.56%), and even 100% of the teachers have not recognized the importance of empowering metacognitive capability in learning. Solution for this problem is by developing suitable learning strategy, metacognitive and cooperative strategies, which will be applied on students who have both high and low academic capabilities. Research on survey was a foundation to carry out experiment research.

Objective of the experiment research was to reveal influence of the learning strategy (CS+M, CS, Conventional, RT+M, RT) toward metacognitive skills and capability, critical thinking capability, results of learning and their retentions toward students at state junior high schools in Manado; influence of academic capability (both high and low) toward metacognitive skills and capability, critical thinking capability, results of learning and their retentions; influence of academic capability and learning strategy interaction toward metacognitive skills and capability, critical thinking capability, results of learning and their retentions.

The research carried out using quasi-experiment method through “Pretest-posttest Non-equivalent Control Group Design” of factorial version 5 X 2. Data was analyzed using ANACOVA on significance level = 0.05. If it had significant value for Fcount, it will be continued to LSD. Before carrying out covariate test, it was required to have normality and data homogeneity test. Data of the research result has been tested using regression analysis to find out the implementation consistency of syntax on the learning strategy for one semester. Population of the research was the whole eighth-grade students of state junior high schools in Manado. Based on sample of the research using Cluster Random Sampling technique, it showed that 5 out of 10 classes had high academic capabilities: Class VIII 1 of SMPN 4 (CS+M), Class VIII D SMPN 1 (CS), Class VIII L of SMPN 1 (RT+M), Class VIII B of SMPN 1 (RT), Class VIII A of SMPN 10 (Conventional), and the rest of the 5 classes had low academic capabilities: Class VIII 10 of SMPN 7 (CS+M), Class VIII d of SMPN 3 (CS), Class VIII 7 of SMPN 8 (RT+M), Class VIII 13 of SMPN 8 (RT), and Class VIII 7 of SMPN 7 (Conventional); subject of the research was 196 students.

Result of the analysis showed the influence of learning strategies of RT+M, RT, CS+M, and CS toward metacognitive capability of the students who had high academic capabilities, while strategy of RT+M could empower metacognitive capability of the students who had low academic capabilities. Results of the research showed that strategy of RT+M, CS+M, and CS had significant influence in improving metacognitive skill of the students who had low academic capabilities, while learning strategies of RT+M and CS+M could empower metacognitive skill of the students who had high academic capabilities. As well as capabilities in critical thinking, learning strategy of CS, CS+M, and effective RT+M will improve capability in critical thinking of the students who had low academic capabilities and strategy of RT+M and CS+M could improve the critical thinking of the students who had high academic capabilities. Such was the learning result, the research found out that strategy of CS+M and CS would improve learning result of the students who had low academic capabilities, while strategy of RT+M would improve learning result of the students who had high academic capabilities.

Influence of learning strategies of CS, CS+M, RT, and RT+M did not only determine the students’ success in learning process, but also had significant influence toward retention of the students. It revealed that strategies of RT+M and CS+M would improve metacognitive capability retention of the students who had high academic capabilities, while strategies of RT+M, CS, CS+M, and RT would improve metacognitive capability retention of the students who had low academic capabilities. In relation to metacognitive skill retention, strategy of RT+M had more significant influence in improving metacognitive skill of the students who had high academic capabilities, while the effective strategy of CS+M and RT would improve metacognitive skill of the students who had low academic capabilities on retention of metacognitive skill. As such, retention in critical thinking capability, strategies of RT+M and CS+M had significant influence toward critical thinking capability of the students who had high academic capabilities and strategies of RT, RT+M, and CS+M had similar potency and influence in improving critical thinking capability of the students who had low academic capabilities. Furthermore, strategy of RT+M had significant influence toward retention of learning result of the students who had high academic capabilities, and strategies of RT, RT+M, and CS+M had similar potency in improving learning result of the students who had low academic capabilities. 

Based on those findings, some conclusions can be drawn as follow: 1) strategies of RT+M, CS+M, RT, and CS had potential in improving metacognitive skill and capability, critical thinking capability, learning results and their retention. 2) Learning strategies of RT+M, CS+M, RT and CS could be applied in learning Biology Science at state junior high schools in Manado. Referring to results of this research, the researcher suggested: 1) in carrying out Biology Science, the teachers should apply strategies of CS+M, CS, RT, and RT+M in learning process, because they would empower metacognitive skill and capability, critical thinking capability, learning results and their retention of the students. 2) for other researcher who wanted to review the developed-learning strategies, they would be able to review the strategy effectiveness of RT+M and CS+M, and implement effectiveness of both strategies.
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Abstrak

Transportasi merupakan kegiatan antropogenik di perkotaan yang berperan sebagai sumber utama pencemaran udara. Aktivitas perkotaan berpengaruh terhadap perubahan kondisi meteorologi lokal. Ketika terjadi perubahan kondisi meteorologi maka terjadi pula proses-proses transformasi fisiko-kimia yang mengubah pencemar primer menjadi unsur atau partikulat bentuk lain yang dikenal sebagai pencemaran sekunder.

Untuk memantau pencemaran udara diperlukan alat, baik berupa alat elektronik ataupun berupa organisme. Salah satu alternatif yang bisa dipertimbangkan sebagai alat pemantau pecemaran udara adalah lichen. Lichen secara integral mencerminkan lingkungan yang mempengaruhi makhluk hidup dan dapat dipahami serta digunakan oleh semua orang dengan melalui latihan sederhana. Respon lichen terhadap perubahan lingkungan akibat adanya pencemaran udara dapat digunakan untuk menentukan tingkat pencemaran udara dimana lichen tumbuh. Lichen mampu memberikan respon secara cepat dan lambat. Respon cepat ditunjukkan secara fisiologis. Sementara itu respon lambat ditunjukkan secara ekologis. 

Secara garis besar penelitian ini bertujuan untuk (1) mengungkap perbedaan kandungan Pb dalam lichen yang ditemukan di Kota Malang dan hubungan kandungan Pb di udara dengan kandungan Pb yang temukan dalam lichen, (2) meneliti hubungan bahan pencemar yaitu Sulfur dioksida (SO2), Karbon monoksida (CO), Nitrogen dioksida (NO2) dan Pb di udara dengan konsentrasi klorofil a dan b, laju fotosintesis, keanekaragaman lichen, (3) meneliti hubungan jumlah kendaraan bermotor yang melintasi stasiun penelitian dengan keanekaragaman lichen, dan (4) memperoleh informasi mengenai implementasi kajian lichen sebagai bioindikator pencemaran udara pada mahasiswa program studi Pendidikan Biologi.

Penelitian ini dilakukan di kota Malang. Jenis penelitian adalah penelitian deskriptif, korelasional dan komparasi kausal. Variabel yang terlibat dalam penelitian ini terdiri dari variabel bebas yaitu bahan pencemar udara dan variabel terikat yaitu konsentrasi klorofil a dan b, laju fotosintesis, kandungan Pb dalam lichen dan keanekaragaman lichen. Penelitian ini dilaksanakan dalam dua tahap. Pada tahap pertama dilakukan penelitian tentang kandungan Pb di udara dan kandungan Pb dalam lichen; hubungan bahan pencemar di udara dengan konsentrasi klorofil a dan b, laju fotosintesis, dan keanekaragaman lichen; hubungan jumlah kepadatan kendaraan dengan keanekaragaman lichen. Tahap kedua dilakukan penelitian tentang implementasi lichen sebagai bioindikator pencemaran udara dikaitkan dengan pengetahuan lingkungan mahasiswa. Analisis data yang digunakan adalah analisis perbedaan yaitu uji independent sample t test, Analisis regresi sederhana, dan analisis regresi ganda metode backward. Data dianalisis dengan menggunakan program SPSS 16.0 for windows.

Hasil penelitian menunjukkan bahwa lichen yang teridentifikasi sebanyak 12 jenis. Selanjutnya diambil 2 jenis untuk dianalisis di laboratorium. Kedua jenis tersebut adalah X. xanthofarinosa dan Peltigera sp..Kandungan klorofil a dalam X. xanthofarinosa terendah: 0,486 mg/g, dan tertinggi: 1,432 mg/g; sedangkan kandungan klorofil b terendah: 0,333 mg/g, dan tertinggi: 1,170 mg/g; Pb dalam X. xanthofarinosa tertinggi: 0,072 mg/m3; dan laju fotosintesis terendah: 0,694 cm3/detik dan tertinggi: 2,3148 cm3/detik. Kandungan klorofil a dalam Peltigera sp. terendah: 0,410 mg/g, dan tertinggi: 1,564 mg/g; kandungan klorofil b terendah: 0,332 mg/g, dan tertinggi: 1,313 mg/g; Pb dalam Peltigera sp. tertinggi: 0,129 mg/m3; dan laju fotosintesis terendah: 0,694 cm3/detik dan tertinggi: 2,546 cm3/detik.

Hasil uji t-test menunjukan bahwa kandungan Pb dalam X. xanthofarinosa dan Peltigera sp. perbedaannya tidak signifikan. Hasil analisis regresi menunjukkan bahwa hubungan antara Pb di Udara dengan kandungan Pb dalam X. xanthofarinosa, signifikan, sedangkan hubungan antara Pb di Udara dengan kandungan Pb dalam Peltigera sp., tidak signifikan. Hubungan antara bahan pencemar di udara secara bersama-sama dengan konsentrasi baik klorofil a maupun klorofil b dalam X. xanthofarinosa, tidak signifikan; hubungan antara bahan pencemar di udara secara bersama-sama dengan konsentrasi baik klorofil a maupun klorofil b dalam Peltigera sp., tidak signifikan. Sementara itu terdapat hubungan negatif yang signifikan antara bahan pencemar di udara secara bersama-sama dengan laju fotosintesis X. xanthofarinosa dan juga Peltigera sp. 

Bahan pencemar di udara dan keanekaragaman lichen memiliki hubungan yang signifikan. Hubungan jumlah kendaraan secara keseluruhan dengan keanekaragaman lichen, tidak signifikan. Tapi bila dilihat secara parsial yaitu jumlah kendaraan roda 6 dan roda 4 memiliki hubungan yang signifikan dengan keanekaragaman lichen. Sementara jumlah kendaraan roda 4 juga memiliki hubungan yang signifikan dengan keanekaragaman lichen. 

Hasil implementasi menunjukan bahwa rata-rata persentase penilaian dosen pada penuntun praktikum adalah 88,30% dengan kualifikasi sangat layak untuk digunakan; rata-rata persentase penilaian mahasiswa pada penuntun praktikum adalah 84,48% dengan kualifikasi sangat layak untuk digunakan; Rerata persentase penilaian dosen pada buku nonteks sebesar 86,56% dengan kualifikasi sangat layak untuk digunakan. 

Bila ditinjau dari kandungan Pb dalam X. xanthofarinosa dan Peltigera sp. serta hubungannya dengan Pb di udara maka keduanya merupakan bioakumulator. Kalau dilihat hubungan bahan pencemar dengan laju fotosintesis dan keanekaragaman lichen serta dihubungkan dengan jumlah kendaraan bermotor maka lichen yang ditemukan di kota Malang dapat disimpulkan sebagai bioindikator pencemaran udara. Namun demikian masih diperlukan data-data pendukung lainnya guna memperoleh hasil yang lebih meyakinkan. Penelitian lanjut perlu dilakukan dengan mempertimbangkan hal-hal berikut: penelitian perlu dilakukan dalam waktu jangka panjang, cakupan lokasi penelitian diperluas, dan perlu penelitian eksperimen di laboratorium. 
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Abstract

Transportation is the anthropogenic activities that are considered as the main source of air pollution in urban area. The activities affected the condition change of local meteorology. When the change occurred, the process of physical-chemical transformation also happened to alter primary pollution into ions or particles called as secondary pollution.

In observing air pollution, the researcher applied electronic media or organism. One of the alternative media was lichen. Lichen portrayed integrally circumstance that affected human beings and could be known and used by all people through simple practices. The response of lichen to the environment change was caused by air pollution that was used to determine the pollution degree in which lichen grew. Lichen was able to respond the change quickly and slowly. The quick response was shown physiologically; meanwhile, the slow response was seen ecologically. 
This study aimed at: (1) finding out the differences of Pb contents found in Malang and the correlation between Pb contents on air and Pb contents found in lichen; (2) finding out the correlation between air pollutant, namely dioxide sulfur (SO2), monoxide carbon (CO), dioxide nitrogen (NO2) and Pb on air with the chlorophyll concentration of a and b, photosynthesis rate, lichen diversity; (3) finding out the correlation between the number of transportation means passing the stations and lichen diversity; and (4) obtaining the information related to the implementation of lichen as a bioindicator of air pollution to the students of Biology Education Study Program of Tadulako University.

This study was carried out in Malang. The study was descriptive correlation and causal comparative design. This study involved independent and dependent variables. The independent variable was air pollutant. The dependent variables included a and b chlorophyll concentration, photosynthesis rate, lichen diversity, Pb contents in lichen, and lichen diversity. This study was administered in two phases. The first phase was done to find out the Pb contents lichen; the correlation between the air pollutant and the a and b chlorophyll concentration, photosynthesis rate, lichen diversity; and the correlation between the number of transportation means passing the stations and lichen diversity. The second phase was executed to implement lichen as a bioindicator of air pollution that was related to the students’ knowledge about environment. The data was analyzed by using the deferential analysis with T test independent sample, simple regression analysis, and the backward method of double regression analysis. Then, the data was analyzed by adopting SPSS 16.0 for windows.

The findings showed that there were 12 kinds of lichen identified in this study. Furthermore, 2 out of them were analyzed in the laboratory. They were X. xanthofarinosa and Peltigera sp.. The lowest a chlorophyll contents in X. xanthofarinosa: 0.486 mg/g, and the highest contents: 1.432 mg/g; meanwhile, the lowest b chlorophyll contents: 0.333 mg/g, and the highest contents: 1,170 mg/g; the lowest Pb in X. xanthofarinosa: 0.072 mg/m3; and the lowest photosynthesis rate: 0.694 cm3/second and the highest rate: 2.3148 cm3/second. The lowest a chlorophyll contents in Peltigera sp.: 0.410 mg/g, and the highest contents: 1.564 mg/g; the lowest b chlorophyll contents: 0.332 mg/g, and the highest contents: 1.313 mg/g; the highest Pb in Peltigera sp.: 0.129 mg/m3; and the lowest photosynthesis rate: 0.694 cm3/second and the highest rate: 2.546 cm3/second.

The result testing of t-Test showed that the differences between Pb contents in X. xanthofarinosa and Peltigera sp. were not significant. The result of regression analysis showed that the correlation between Pb on air and Pb contents in X. xanthofarinosa was significant; meanwhile, the correlation between Pb on air and Pb contents in Peltigera sp. was not significant. The correlation between air pollutant in a and b chlorophyll concentration in X. xanthofarinosa was not significant; the correlation between air pollutant in a and b chlorophyll concentration in Peltigera sp. was not significant. Meanwhile, there was significantly negative correlation between air pollutant and both the photosynthesis rate of X. xanthofarinosa and Peltigera sp. Air pollutant and lichen diversity had significant correlation. The correlation between the number of transportation means passing the stations and lichen diversity was not significant. On the contrary, the correlation between the transportation means partially divided into 6 and for wheels and lichen diversity was significant. Also, the correlation between the number of transportation means with 4 wheels and lichen diversity was significant. 

The result of the implementation showed that the percentage average of the lecturers’ evaluation to be a practicum guide was 88.30% with very qualified to be used; the percentage average of the evaluation of the students’ evaluation was 84.48% with very qualified to be; and the percentage average of the lecturers’ evaluation to be non-textbook was 86.56% with very qualified to be used. 

Based on the result, it could be concluded that Pb contents in X. xanthofarinosa and Peltigera sp. and its relations to Pb on air, both X. xanthofarinosa and Peltigera sp. became bioaccumulators. Then, based on the correlation between air pollutant, photosynthesis rate, lichen diversity, and the number of transportation means, lichen was found in Malang as a bioindikator of air pollution. However, the result still needed other supporting data in order to get the more accurate result. further research will be done by considering some points: a long time allocation, wide location, and experiments in laboratory.
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